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Built around the six core competencies for physicians practicing rehabilitation medicine as required 
by the ACGME, Physical Medicine and Rehabilitation Patient-Centered Care: Mastering the Com-
petencies is a unique, self-directed text for residents. Covering all aspects of patient-centered care in 
the practice of physical medicine and rehabilitation, the book provides a competency-based approach 
to topics and conditions commonly encountered in this specialty. Thoughtfully organized chapters 
offer easy-to-access clinical content for all major practice areas, and the book’s competency-based 
goals and objectives also serve as a clear platform for educating physiatrists in training during their 
clinical rotations. 

The first part of the book presents the foundations of the core competencies (medical knowledge, 
professionalism, patient care, practice-based learning and improvement, system-based practice, and 
interpersonal and communication skills) with basic principles for application, and also includes 
chapters on implementing educational milestones, core professional education principles, and build-
ing leadership skills. In the second part, experts in the field apply these core competencies to the 
management of common conditions including stroke, spinal cord and brain injury, amputation and 
prosthetics, musculoskeletal disorders, multiple sclerosis, and much more. 

Each of these chapters identifies goals and objectives for each competency and concludes with a rep-
resentative case study and self-assessment questions with answers and explanations. The book also 
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how-to and where-to guides, key points, tables, and charts also help to maintain current knowledge 
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asset to physiatrists in training, program directors, and teaching faculty in rehabilitation medicine 
training programs, and for continuing professional development.  
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Although a number of excellent textbooks on physical medicine 
and rehabilitation are available, this comprehensive, self-directed 
textbook is the first to establish a standard in practice, education, 
and training with the introduction of a coordinated competency-
based approach to shape the future of physiatric patient care.

In Part I, foundations for the core competencies are 
provided with some basic principles for application toward 
competency-centric practice entwined with professional edu-
cation strategies. 

Part II focuses on the major physiatric areas of practice 
with information specific to each area organized in the con-
text of the six Accreditation Council of Graduate Medical 
Education (ACGME)/American Board of Medical Specialties 
(ABMS) core competencies and quality metrics. Each practice 
chapter includes goals and objectives for the six competen-
cies, a case study with open-ended discussion questions, and 
self-Â�examination questions and answers for self-assessment. 
Throughout, the text is supported with valuable clinical tips, 
how-to and where-to guides, key points, tables, charts, and ref-
erences for further study.

The book can be used independently to build essential skills 
for patient-centered care or as part of a physical medicine and 
rehabilitation resident training curriculum as a useful adjunct 
during clinical rotations.

Many clinicians, academics, educators, residents, and fel-
lows have contributed to this book. Self-assessment questions for 
most of the chapters have been developed and organized with an 
answer key and references supporting the correct answers. The 
authors recommend first taking the self-assessment examination 
as a pretest before reading the chapter to discover strengths and 
limitations in knowledge, skills, and attitudes. After reading the 
chapter, the reader may want to again review the self-assessment 
questions for outcome and understanding.

We hope that this book will help trainees in physical medi-
cine and rehabilitation improve their skills as practitioners, learn-
ers, and educators and better prepare for the ongoing process of 
professional development throughout their medical careers.

Adrian Cristian, MD, MHCM
Sorush Batmangelich, EdD, MHPE

Preface

xiii
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COMPETENCY-BASED MEDICAL EDUCATION

The Accreditation Council of Graduate Medical Education 
(ACGME) is a private nonprofit organization that sets the 
Â�standards for and evaluates and accredits allopathic residency 
and fellowship programs in the United States. In 2002, the 
ACGME Outcome Project identified and endorsed six general 
competencies to assess resident competence: medical knowl-
edge, patient care (PC), practice-based learning and improve-
ment (PBLI), professionalism, interpersonal and communication 
skills, and systems-based practice (1). Although the goal of the 
Outcome Project was to increase accountability for individual 
resident competence, no national definitions of the competencies 
were developed, nor were uniform sets of assessments adopted 
(2). Residents were presumed to be competent because they had 
successfully completed the process of training in their residency 
program. To address these problems, the ACGME adopted a new 
accreditation system. As of July 2014, all residency programs 
will need to ensure that individual residents are achieving pro-
gressive milestones of competence during residency. The mile-
stone narratives enhance transparency of residency education for 
residents, faculty, and ultimately the public (3).

THE PHYSICAL MEDICINE AND REHABILITATION 
MILESTONES

The Physical Medicine and Rehabilitation (PM&R) milestones 
were developed by a group of physician educators with periodic 
input from the field of PM&R in the years 2010 to 2012. Mile-
stone narratives were developed for each of the six competen-
cies. The milestones do not represent the entire scope of each 
competency but were constructed to capture the most important 
knowledge, skills, and attitudes residents should be develop-
ing in each of the six competencies. The six general competen-
cies are part of the core program requirements that are revised 
by the ACGME approximately every 10 years. The milestones 
are not part of the core requirements and may be revised more 
frequently, depending on changes in the practice of PM&R 

and on whether national data analysis shows they demonstrate 
true progression of skill development. Currently, the ACGME 
requires PM&R residency programs to report seven PC mile-
stones, one medical knowledge milestone, two interpersonal 
and communication milestones, and three milestones each in 
professionalism, PBLI, and systems-based practice. There are 
nine additional medical knowledge milestones that programs 
may use for developing curriculum, structuring clinical rota-
tions, and evaluating residents. These nine medical knowledge 
milestones are for spinal cord disorders, brain disorders, stroke, 
amputation, neuromuscular disorders, musculoskeletal disor-
ders, pain, pediatrics, and spasticity.

Each milestone set has five levels of observable behaviors 
arrayed from less to more advanced. The PM&R milestone levels 
are not postgraduate year (PGY) level specific because PM&R 
programs structure the timing of clinical experiences in diverse 
ways. However, each resident is expected to demonstrate prog-
ress over time. Level 1 represents the knowledge, skills, and 
attitudes of an entry-level resident. For some PM&R programs, 
entry-level residents are PGY1, and for others, they are PGY2. 
Because the milestones are PM&R specific, PGY1 residents may 
not have opportunities for learning or performing level 1 mile-
stones; in this case, the program would “score” that milestone 
as “has not achieved level 1.” Levels 2 and 3 represent progres-
sively more advanced skills. Level 4 is the target for a graduating 
resident, and Level 5 represents an aspirational goal that might 
be achieved by a few residents in some milestones. Level 4 is a 
target, not a requirement for resident graduation. The milestones 
are a framework for evaluation that the program director will use 
to determine if a resident is competent to enter practice without 
direct supervision (3). The milestones are also not intended to be 
used to accelerate completion of residency because their reliabil-
ity and validity have not been established for use in high-stakes 
decisions. They do not represent the entirety of the dimensions 
of competence, and programs may have other additional require-
ments for scholarly work or clinical training that are not encom-
passed by the milestones. Finally, the duration of training that 
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4â•‡ ■â•‡ I: Basic Principles

allows a resident to become eligible for Board certification is 
specified by the American Board of PM&R, not by the ACGME.

To be able to evaluate each resident using the milestones, 
programs will need an integrated mix of assessment tools. 
Table 1.1 summarizes the milestones, gives an example of some 
of the narratives in each milestone, and suggests what assessment 
tools may be helpful to determine an individual resident’s mile-
stone attainment. For each milestone, several tools could be used 
together to assess a level, and the best tool varies depending on 
what is being measured. Choosing the best method of assessment 
depends on several different variables. Criteria for good assess-
ment include the following:

âŒ€■ Validity: Coherence, or does the method really assess the 
described behavior?

âŒ€■ Reliability: Reproducibility or consistency, so are measure-
ments consistent across evaluators or repeatable over time?

âŒ€■ Educational effect: Does preparing to do well on the assessment 
motivate and educate the resident in the most relevant way?

âŒ€■ Feasibility: Is the assessment method practical, realistic, sen-
sible, efficient, and affordable given the circumstances and 
context?

âŒ€■ Acceptability: Will faculty use it, and will residents and fac-
ulty find it credible and trust the results?

âŒ€■ Equivalence: Will different versions of an assessment yield 
equivalent scores or decisions?

âŒ€■ Catalytic effect: Does the assessment provide results and 
feedback in a fashion that creates, enhances, and supports 
education? (4)

On the surface, choosing the best method may seem daunt-
ing, but by closely reading the milestones, it often becomes obvi-
ous what tools could evaluate the skills, and then each program, 
and, in some cases, individual faculty within a program, can 
determine what method is feasible for their situation, the timing 
of when to evaluate each milestone, and how progress will be 
measured.

In addition to evaluation tools, sometimes additional oppor-
tunities will need to be created or adjusted to meet certain mile-
stones, such as committee work or learning plans. For example, 
with PBLI milestone 3 (PBLI3), quality improvement (QI), resi-
dents are expected to understand basic QI principles and identify 
specific care processes that need improvement (level 2) and then 
demonstrate active involvement in processes aimed at improving 

MILESTONE (CORE COMPETENCIES  
IN BOLD)

EXAMPLE OF PORTION OF  
A MILESTONE POSSIBLE WAYS TO ASSESS

Patient Care (PC)

PC1: History appropriate for age and 
impairment

“Documents and presents in a complete 
and organized manner”

Direct observation and workroom 
discussion

Chart review

OSCEs

PC2: Physiatric physical examination “Identifies and correctly interprets 
atypical physical findings”

Direct observation and discussion

OSCEs

PC3: Diagnostic valuation “Orders appropriate diagnostic studies” Case discussion

Chart review

Written and oral examinations

PC4: Medical management “Manages patients with complex 
medical comorbidities”

Direct observation (counseling patients 
and families)

Case discussion

Chart review

PC5: Rehabilitation/functional 
management

“Prescribes commonly used prostheses” Case discussion

Chart review

Written and oral examinations

PC6: Procedural skills “Performs injections with direct 
supervision”

Direct observation

Simulations

PC7: Electrodiagnostic procedures “Identifies sites of EMG needle insertion 
in muscles commonly studied”

Direct observation

Case discussion

Chart review

Written tests

OSCEs

TABLE 1.1â•‡ Methods to Assess Milestones

(continued)
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1: The Use of Milestones in Physical Medicine and Rehabilitation Residency Educationâ•‡ ■â•‡ 5

MILESTONE (CORE COMPETENCIES  
IN BOLD)

EXAMPLE OF PORTION OF  
A MILESTONE POSSIBLE WAYS TO ASSESS

Medical Knowledge (MK) “Predicts functional outcome and 
prognosis”

Case discussion

Oral examinations

Written tests

Systems-Based Practice (SBP)

SBP1: Systems thinking “Has learned to coordinate care across 
a variety of settings”

Observation of patient case 
management

Case discussion

SBP2: Team approach “Leads the interdisciplinary team” Observation of patient case 
management

SBP3: Patient safety “Identifies health system factors that 
increase risk for errors”

Patient safety committee work

Participation in practice improvement 
project

Observation of patient case 
management

Practice-Based Learning and Improvement (PBLI)

PBLI1: Self-directed learning and 
teaching

“Develops and follows a learning plan” Written learning plan

Individual mentoring discussions

Lecture attendance and participation

Presentations

PBLI2: Evidence from scientific studies “Effectively appraises evidence for its 
validity and applicability to individual 
patient care”

Journal club participation

Presentations of case reports

PBLI3: Quality improvement (QI) “Demonstrates active involvement in 
processes aimed at improving patient 
care”

QI committee work

Practice improvement projects

Professionalism (PROF)

Prof 1: Compassion, integrity, and 
respect for others

“Exhibits compassion, integrity, and 
respect in challenging interaction with 
patients and families”

Direct observation

Patient surveys

360° evaluations

Prof 2: Ethical principles “Analyzes common ethical issues and 
seeks guidance when appropriate”

Case discussions

Observation of patient case 
management

Prof 3: Professional behaviors and 
accountability

“Demonstrates that the responsibility of 
patient care supersedes self-interest”

Observation of patient case 
management

Discussions with mentor

Interpersonal and Communication Skills (ICS)

ICS 1: Relationship management “Effectively educates and counsels 
patients and families”

Patient survey

360° evaluations

Direct observation

OSCEs

ICS 2: Information gathering and sharing “Ensures medical records are accurate 
and complete”

Chart review

Observation of case management

TABLE 1.1â•‡ Methods to Assess Milestones (continued)
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6â•‡ ■â•‡ I: Basic Principles

the care of patients (level 3). These levels would best be assessed 
by residents learning about the QI process, and then participat-
ing in a QI project. To reach level 4, the graduation target, they 
would then be expected to identify opportunities for process 
improvement in everyday work.

For PC milestones, the cornerstone of evaluation will be 
evaluation in the workplace. However, for certain skills, this could 
be supplemented by more standardized evaluation Â�methods. For 
example, to determine if a resident has reached level 2 for PC 
milestone 6 (PC6), procedural skills, a group activity to assess 
this level could be standardized that showed the three skills that 
must be observed:

âŒ€■ “Demonstrates basic understanding of which injections should 
be used to treat specific conditions.” This could be assessed 
by a written or oral examination.

âŒ€■ “Educates patients regarding procedure-specific information 
and treatment options on a basic level.” This could be assessed 
by an observed standardized clinical encounter (OSCE) or by 
direct observation using a tool such as the Resident Observa-
tion and Competency Assessment (ROCA) (5).

âŒ€■ “Performs injections with direct supervision.” This could 
be assessed with an injection model, or on an actual patient, 
using methods ranging from the ROCA to a detailed checklist 
to make sure that the observation is standardized (6).

To determine if a resident has reached level 3 on this mile-
stone, the resident needs to show that he or she:

âŒ€■ “Makes appropriate choices regarding medication options, 
dosing, and guidance methods”

âŒ€■ “Obtains informed consent, confirming patient understand-
ing and inviting questions”

âŒ€■ “Modifies procedure to accommodate the patient’s impair-
ment and minimizes discomfort”

A single observation would not be sufficient to show that 
a resident had reached this level. Multiple clinical encounters 
should be observed to see how the resident can adapt his or her 
basic skills, which were evaluated in the level 2 milestone, to 
specific clinical situations.

To obtain a level 4 in this milestone, which is the target for 
graduation, a resident must demonstrate 2 skills:

âŒ€■ “Performs injections without attending intervention,” which 
would best be observed at the bedside.

âŒ€■ “Demonstrates thorough understanding of situations when 
injections are indicated and contraindicated, taking into 
account level of evidence, cost effectiveness, and long-term 
outcomes,” which could be assessed by discussions in the 
workroom as clinical decisions are made, or perhaps by a pre-
sentation that addresses the level of evidence and long-term 
outcomes in a population of patients.

Other PC milestones, such as PC4 medical management, 
would be difficult to assess by written tests or standardized situ-
ations and would be better to assess with direct observation of 
the resident’s work with patients. This type of assessment, called 

workplace-based assessment, is considered particularly valuable 
for complex skills such as medical management, because it is the 
only way of assessing what a resident actually does in the context of 
PC. This milestone (PC4) requires skills such as “manages patients 
with complex medical comorbidities and secondary conditions” 
and “develops and implements a comprehensive treatment plan.” 
To be able to reach these milestones, an integration of many sepa-
rate skills, such as medical knowledge, physical examination skills, 
clinical reasoning, and communication skills, is needed. Measur-
ing these skills in the way that they are actually used is considered 
more valid than breaking them into isolated micro skills, and hop-
ing that the sum of these equals good patient care (7).

One concern about workplace-based assessment of complex 
skills is a lack of reliability of the evaluation because it is not 
standardized in the way that an OSCE can be and often does not 
lend itself to detailed checklists. However, this can be addressed 
by appropriate sampling across different contexts and by having 
different assessors (7). Recent studies that use direct observation 
of skills in the workplace have shown that these tools are reliable 
using multiple assessors. Using multiple assessors helps control 
for individual biases and idiosyncrasies (8,9).

Assessments based on direct observation of a resident 
by faculty are only as good as the observation. Residents can 
improve the observation experience by being knowledgeable 
about the content of the milestones, so they will be aware of what 
needs to be observed, and alerting the attending when the skill 
is going to be performed, so that it can be observed and evalu-
ated. For example, residents can ask their attending physicians to 
observe a portion of the physical examination, so that they can 
receive feedback about PC2, the physiatric physical examina-
tion milestone. Programs can promote this behavior by making 
available easy-to-complete observation forms that include space 
for narrative feedback, so that the observation is both evaluative 
and formative. Programs need to promote consensus that direct 
observation of specific skills is important and worth the time and 
effort it takes to complete. The completion of these observations 
could even be a requirement of the clinical rotation.

Faculty can improve the workplace assessment by improv-
ing their skills in observation. Expertise in performance assess-
ment can be developed, much as clinical expertise is developed, 
with targeted effort and experience. Skills include expert content 
knowledge of the area under assessment, practicing assessment 
in the clinical setting, receiving feedback and incorporating 
feedback on assessments, and recognizing bias (10). Programs 
can support this by providing training in direct observation, 
which has been shown to decrease interrater variability, improve 
rater confidence, and lead to more stringent assessment (11). Less 
experienced raters are more likely to literally describe behaviors 
observed in clinical encounters, whereas experienced raters are 
able to make inferences from their observations and pay more 
attention to situation-specific features, which may lead to richer 
and more formative feedback (12).

Workplace-based assessments can also be completed by 
other health care professionals on the team. Multisource feed-
back (often called 360 evaluations) can be very helpful in evalu-
ation of the milestones, particularly those that involve skills such 
as team work and communications (see Table 1.1).
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THE CLINICAL COMPETENCY COMMITTEE

Each PM&R residency program will need to ensure that its cur-
riculum addresses the milestones so that individual resident 
progress can be documented. Residency programs will also 
need a system to determine if residents have successfully passed 
a rotation (i.e., what level of milestone attainment and other 
requirements constitute successful completion of a rotation). The 
programs will report individual resident milestone levels to the 
ACGME twice a year.

Determining what level in the milestones each resident has 
obtained and if the resident is making sufficient progress is a 
high-stakes decision. The ACGME common program require-
ments specify that each program director must appoint a clinical 
competency committee (CCC) to review all resident evaluations 
semiannually, prepare the milestone evaluations of each resident, 
and advise the program director about resident progress, includ-
ing promotion, remediation, or dismissal (3,13,14). The benefit of a 
CCC is that it bases resident evaluation on the insight and views of a 
group of faculty members, not just on those of the program director. 
Multiple assessors and multiple tools used across multiple samples 
enhance the reliability and validity of the assessment process (4,7).

The CCC is to consist of at least three members of the physi-
cian faculty who have experience observing and evaluating the 
residents. Other nonphysician educators can be included as well. 
The ACGME does not specify the role of the program director 
(PD) on the CCC, but the PD may serve better in a supporting 
role, rather than as leader of the committee. The PD has many 
roles including resident advocate and confidant; this may help 
the CCC understand resident situations or develop plans for 
remediation, but may also adversely influence the deliberation 
and decision-making process.

The work of the CCC will initially be difficult. Twice each 
year, the committee must review all evaluations for each resident 
and make a consensus decision about milestone ratings for each 
resident. Programs use many types of evaluations to assess the 
competencies, including global faculty evaluations, direct obser-
vation such as the ROCA, written and oral examinations, confer-
ence participation, procedure logs, 360 evaluations, procedure 
checklists, and chart-stimulated oral examinations (5,6,15,16). 
The CCC will need to discuss the milestone narratives and reach 
common agreement on their meaning. While the CCC faculty 
should have firsthand knowledge of many of the residents, each 
faculty must leave personal bias aside, review all evaluations 
available, assess the quality of each evaluation, aggregate the 
data, and then select the narrative within the milestones that 
best fits the resident. The milestone reporting form has half-step 
Â�levels between 1 and 2, 2 and 3, 3 and 4, and 4 and 5. Selection 
of a whole number indicates that a resident substantially demon-
strates the narratives in that level as well as those in lower Â�levels. 
Selection of the half step in between levels indicates that the 
resident has substantially demonstrated the milestones below the 
whole number as well as some milestones in higher levels (17). 
In order to assign a level to the single medical knowledge mile-
stone, the CCC should consider the experiences of the resident to 
date, evaluations in any of the nine appendix medical knowledge 
milestones, and performance on milestones in other competency 

domains that address medical management, self-directed learn-
ing, and the use of evidence-based medicine (17).

Subsequent to CCC meetings, residents should receive feed-
back about their progress on the milestones and other aspects 
of the curriculum. This feedback can include specific areas of 
strengths or weaknesses, readiness for promotion, a plan for 
remediation, or even termination of training. Use of the mile-
stones at frequent intervals during training should help identify 
problems early and avoid the situation of recognizing late in resi-
dency that an individual is not prepared to enter practice without 
supervision. Although not specified by the ACGME, the CCC 
can also contribute to faculty and program development by iden-
tifying problems with evaluation tools or in the quality of narra-
tives provided in global or 360 evaluations.

After all programs submit milestone ratings for each resi-
dent, the ACGME will construct a Milestones Evaluation Report 
that will be available to programs. The program can identify 
gaps in its curriculum and can compare individual resident 
performance to other residents in the same year who have had 
similar learning experiences. The PM&R Review Committee of 
ACGME will also conduct an annual review of each program’s 
aggregate and de-identified milestone performance as part of the 
annual evaluation of each program. The Review Committee will 
be assessing progress of the resident cohort over time and help to 
identify areas for program improvement (3).

In summary, the milestones outline for residents, faculty, 
and the public some competency-specific knowledge skills and 
attitudes that PM&R residents in any PM&R residency program 
should achieve during their residency education. Successful use 
of the milestones requires direct observation of clinical skills 
in the workplace and other assessment measures; residents can-
not be assumed to have achieved milestones because they have 
spent a certain amount of time in training. Detailed feedback 
to the residents is essential, and both residents and faculty must 
embrace this so that programs can clearly identify problem areas 
early in the resident’s progress and development. This spotlights 
not only areas in which individual residents need to improve, but 
also areas in which the program can improve its curriculum.
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2:â•‡ The Use of Narrative Medicine and Reflection for 
Practice-Based Learning and Improvement

THEORETICAL FRAMEWORK FOR LEARNING 
THROUGH REFLECTIVE PRACTICE

Carl Rogers (1) has distilled the writings of John Dewey on 
reflection to four criteria. These will frame the background of 
the work we describe to connect reflection as a skill contributing 
to competency-based resident education:

1.	 “Reflection is a meaning-making process that moves learners 
from one experience into the next, each time with a deeper 
understanding of its relationships with and connections 
to other experiences and ideas. It is the thread that makes 
Â�continuity of learning possible.”

2.	 “Reflection is a systematic, rigorous, disciplined way of 
thinking, with its roots in scientific inquiry.”

3.	 “Reflection needs to happen in community, in interaction 
with others.”

4.	 “Reflection requires attitudes that value the personal and 
intellectual growth of one’s self and others.” (1)

Continuing medical education (CME) and continuing profes-
sional development (CPD) are the hallmarks of practice-based 
learning and improvement (PBLI). This chapter aligns PBLI, 
a core ACGME (Accreditation Council of Graduate Medical 
Education) competency for our trainees, to the skill of reflec-
tive practice. This skill is a natural educational strategy to 
achieve the goals of self-assessment and lifelong learning, which 
are core to the PBLI competency. Developing these skills natu-
ralistically crosses the ACGME competency of professionalism, 
as well. An outcome we value when using reflection as pedagogy 
with trainees is the fostering and maintenance of appropriate 
humanistic qualities in the physicians. An added bonus to follow 
is the development of their professional identity over the course 
of their training and beyond. In addition, comfort with reflective 
practice as a skill set will allow our trainees to display behaviors 
that demonstrate responsibility and accountability to patients, 
themselves, and the larger society they practice among. This will 
strengthen their ability to advocate and be responsive to patient 
needs and ultimately improve quality of care.

Alice Fornari
Adam B. Stein
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Donald Schön (2) was an influential thinker in developing 
the theory and practice of reflective professional learning in the 
20th century. Schön believed that people and organizations should 
be flexible and incorporate their life experiences and lessons 
learned throughout their life. His theory is supportive of reflec-
tive practice as a skill set for physicians to use their experiences 
to loop back and apply to future experiences. Schön (2) describes 
2 types of reflection: reflection-in-action and reflection-on-action. 
“Reflection-in-action helps us as we complete a task. This process 
allows us to reshape what we are working on, while we are work-
ing on it. We reflect on action, thinking back on what we have 
done in order to discover how our knowing-in-action may have 
contributed to an unexpected outcome.”

Epstein et al. (3,4) define self-assessment: “Self-assessment 
is the process of integrating data about our own performance 
and comparing it to an explicit standard,” and further states that 
“the power of self-assessment lies in two major domains—the 
integration of high quality external and internal data to assess 
current performance and promote future learning, and the 
capacity for ongoing self-monitoring during everyday clinical 
practice.” When this definition frames the conversation, one can 
use diverse pedagogical activities, and more specifically critical 
reflection, to increase one’s capacity to achieve this skill. This 
allows self-assessment to be a reflective assessment process that 
is integral to learning and practice. Critical and deliberate reflec-
tion on data that learners have available to them is key to the 
interpretation phase required for self-assessment.

Self-assessment (4) remains an essential tool for enabling 
physicians to discover the discomfort of a performance gap, 
which may lead to changing concepts and mental models or 
changing work-flow processes. Guided self-assessment should 
be incorporated at the earliest stages of medical training as an 
essential professional skill. We can align reflective practice strat-
egies as a form of guided self-assessment if they are designed 
with that intention.

To continue the dialogue in this chapter we must put forth 
a common definition of reflection to help us tighten up our 
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understanding of this powerful small word. Reflection is intended 
to indicate a conscious and deliberate reinvestment of mental 
energy aimed at exploring and elaborating one’s understanding 
of a circumstance one has faced or is facing currently (5). This 
requires exploring “why” questions to add to this understand-
ing. This reinvestment of mental energy supports achieving true 
expert status in one’s pursuit of personal and career goals but does 
not necessarily judge competence. Eva and Regehr (6) state self-
reflective exercises that are formative can facilitate performance 
improvement through a greater understanding of the world, and 
apply this to future performance improvement through profes-
sional development strategies. Aronson (7) has framed reflection 
as “critical reflection,” the process of analyzing, questioning, and 
reframing experience in, or to make an assessment of it, for the 
purpose of learning (reflective learning) and/or to improve prac-
tice (reflective practice).

Reflection and reflective writing have become familiar 
terms and practices with a goal of instilling, and perhaps increas-
ing, empathetic interactions with patients and to also improve 
communication skills with both patients and colleagues (8). Gen-
erally, trainees are asked to reflect on an experience. This con-
ceptual framework of using experience as a core learning tool 
began with John Dewey, who states “reconstruction or reorgani-
zation of experience” is the very heart of education (9). His the-
ory on experience is expanded on by Carl Rogers (1), who states: 
“An experience is not an experience unless it involves interaction 
between self and another person and/or the larger environment.” 
For our learners’ place in the medical environment as their larger 
world, this experience can be a patient interaction, an ethical 
issue, a short story, or an interaction with a colleague. Wear (8) 
argues that the use of reflection in medical education requires 
more thoughtfulness and precision. She proposes that reflection 
not be approached as a singular event nor as a nebulous method 
but be part of a larger ongoing process in the education of physi-
cians in the medical environment.

Wear (8) focuses on important questions to ask as we think 
about preparing reflective practice strategies in our education 
environment.

1.	 Is reflection merely mulling over an experience?
2.	 Is it a stream of consciousness?
3.	 How do portfolios (of reflections) serve as evidence of 

reflective practice (and perhaps meeting core ACGME 
competencies)?

4.	 How can the authenticity of a learner’s experiences be 
encouraged and sustained in an environment of formulaic 
approaches and growing demands for documented outcomes 
and demonstrated competencies?

5.	 How overly regulated exercises in reflection might inadver-
tently serve as tools for surveillance and regulation rather 
than opportunities for revelation and transformation? (8)

Moon (10) identifies four key elements of reflection to assure 
medical educators are asking learners to truly reflect:

1.	 Reflect on experience and interrogate the experience.
2.	 Reflection has as a purpose the identification and deconstruc-

tion of an issue arising from an experience.

3.	 Reflection is a complicated mental processing of issues for 
which there is no obvious solution and requires bringing 
together previous experiences (and knowledge) to make sense 
of an experience and attend to one’s feelings.

4.	 Reflecting allows the processing of an experience with a goal 
of transformative action. This will result in doing or saying 
something differently the next time one is in a similar situa-
tion and can result in changed thinking or a new attitude that 
influences these subsequent interactions (10).

Ultimately, this transformative action will result in a deepened 
commitment and renewed desire to continue investigating an 
experience. Transformative action, using reflective practice, 
recognizes the need for action, risk-taking, and doing things dif-
ferently next time by re-forming decisions and actions. This type 
of action moves the act of reflective practice from a solitary act 
to one involving a community of others.

At the most basic level, writing of an experience enables 
the writer to perceive and undergo the experience. Reading and 
writing can be used to accelerate and deepen the clinical les-
sons learned in the shared work of providing health care. Early 
visionaries in the field of reflective writing, including Rita 
Charon, suggested that incorporating singular stories of patients 
and Â�doctors into one’s medical education and practice might aid 
doctors in recognizing patients’ lived experiences and might 
support doctors’ awareness of the meaning of their own experi-
ences (11). This greater understanding among health care provid-
ers could possibly improve the effectiveness of health care (12). 
The teaching and learning of reflection is to equip learners with 
the language skills to represent and recognize complex events. 
Learners learn to read while they practice writing. For example 
sessions may begin with a close reading of selected literature. 
This is accomplished in small groups, and there is opportunity to 
read and listen to others with the goal of multiple interpretations 
of the writing. A requirement is nonjudgmental listening. In this 
model of close reading and reflective writing, the teacher is not 
to judge but rather read and tell what is heard. This reflective 
process aligns with the mission of medical education in team-
work, peer learning, trust building, and caring for others.

It is common to use personal narratives as starting points 
for collective reflection. Space is created to tell and write about 
one’s experiences. Sharing of the stories among peers creates a 
common ground: shared core values of kindness, human con-
nection, and commitment to social justice. In addition, fears, 
frustrations, and shame are shared. These stories have the power 
to show learners the future they are trying to create, name their 
core values, and identify threats to these core values (13).

A humanities teaching strategy that has been less often 
incorporated in medical education is the communal viewing of 
artistic paintings to increase sensitivity, team building, and col-
laboration among medical trainees. Reilly et al. (14) described a 
facilitated session using Visual Teaching Strategies (VTS) at a fac-
ulty/house staff retreat held at a museum. VTS uses 3 questions:  
(a) What’s going on in this picture? (b) What do you see that makes 
you say that?” and (c) What else can you find? This technique 
and facilitation of discussion honors ambiguity and multiple view-
points as valuable. The evidence asked for is from the art itself. 
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It is common to use artwork depicting physicians participating 
in clinical encounters with patients. The goal is to select images 
the participants can interpret without specialized artistic knowl-
edge; the analysis is a group process. There is a shared observation 
process that fosters critical, creative, and flexible thinking. The 
authors’ experience with residents is very positive and concludes 
that incorporating humanities in medical education can positively 
influence empathy, awareness, and sensitivity to the art of medi-
cine. Specifically, they see the impact on team building as they are 
challenged to form a cohesive idea about art, and this skill can be 
transferred to patient care teams.

A larger question addressed by Mann (15) goes beyond our 
understanding of reflection as a tool to deepen learning, to how 
and when the act of reflection might influence professional prac-
tice and benefit patients. Here is an education and research effort 
to theorize how the use of reflection can improve diagnostic 
accuracy and minimize error. Another area of research investi-
gates how mindfulness impacts knowing when problems require 
a new approach to prevent errors (16). This certainly requires 
self-assessment and self-monitoring skills to identify the need 
for reflective analytical reasoning, which allows reframing of a 
challenging problem. Mamede et al. (17) report that reflection 
was associated with increased accuracy of diagnoses in challeng-
ing complex cases, but was not additive in common cases.

One way to understand the influence of house staff training 
is through narrative accounts of their experiences (18). The nar-
ratives generated by young learners and physicians in training 
provide an understanding of the interplay among resident interac-
tions with patients, their own personal issues, and the struggles 
during the stages of professional development. The authors sug-
gest that to gain self-awareness through writing narratives, reflec-
tive writing should be incorporated into curricula time in training 
programs. Equally as important, the faculty facilitators must have 
advanced facilitation skills and be self-aware through their own 
reflective process. The goal is an educational model that encour-
ages being reflective so that a trainee can understand how one’s 
experiences influence learning and professional development. 
This can only naturally lead to graduating physicians who are 
more compassionate and fully developed to practice medicine.

There is growing evidence that reflection improves learning 
and performance in essential competencies. These competencies 
include professionalism, clinical reasoning, continuous practice 
improvement skills, and better management of complex health 
systems and patients. There are diverse pedagogical approaches 
and educational goals when planning curriculum to foster reflec-
tive learning and practice (7).

Aronson (7) describes 12 tips for teaching reflection. Elabo-
ration of these tips can be found in her article and guide both 
learner and faculty development efforts, which will support suc-
cessful experiences.

â•‡ 1.	 Define reflection vs. critical reflection
â•‡ 2.	 Decide on learning goals for the reflective exercise
â•‡ 3.	 Choose an appropriate instructional method for the reflection
â•‡ 4.	 Decide whether you will use a structured or unstructured 

approach and create a prompt

â•‡ 5.	 Make a plan for dealing with ethical and emotional concerns
â•‡ 6.	 Create a mechanism to follow up on learners’ plans
â•‡ 7.	 Create a conducive learning environment
â•‡ 8.	 Teach learners about reflection before asking them to do it
â•‡ 9.	 Provide feedback and follow up
10.	 Assess the reflection
11.	 Make this exercise part of a larger curriculum to encourage 

reflection
12.	 Reflect on the process of teaching reflection (7)

Aronson (7) concludes, “With a greater understanding of the 
conceptual frameworks underlying critical reflection and greater 
advanced planning, medical educators will be able to create 
exercises and longitudinal curricula that not only enables greater 
learning from the experience being reflected upon but also 
develop reflective skills for life-long learning.”

PRACTICAL APPROACHES FOR 
IMPLEMENTATION OF NARRATIVE MEDICINE

There are a variety of techniques that can be implemented to utilize 
narrative reflection for the purpose of PBLI that have been alluded 
to in the preceding part of this chapter. Prior to beginning any 
program though, it is important that learners obtain background 
information about why they are being asked to participate in this 
type of activity. They need to understand what may be gained, and 
some of the theoretical principles upon which narrative medicine 
rests. This may be easily accomplished through a brief didactic ses-
sion, which can include examples of the writings of past program 
participants. They may also be assigned selected readings on the 
subject, followed by an interactive moderated discussion to ensure 
that the readings have been completed and understood. This is an 
opportunity to introduce the growing body of evidence on the use 
of reflection as a skill that can support competency-based educa-
tion. In addition, opportunities for making narratives public and 
scholarly as publications can also be shared with learners.

Perhaps the simplest type of narrative medicine is based on 
one’s experiences, often referred to as critical incidents (19). Res-
idents, or other learners, may be asked to regularly write about 
an experience that has made a powerful impression upon them. 
While this most often occurs in relation to a clinical setting, it 
need not. They may choose to write about an educational activ-
ity, a research-based experience, or an experience that is encoun-
tered in an administrative setting. In this example of narrative 
medicine, there need not be a prompt and residents are free to 
write about whatever it is that has made an impression on them, 
an experience that they are choosing to think about in greater 
depth. While traditional journaling is most commonly thought 
of as a private activity, this model limits the potential for the 
transformative action described by Moon (10). Sharing of the 
narrative allows for discussion, alternative viewpoints, probing 
questions, and transformative learning from experiences; these 
ultimately impact future decisions. Sharing may be accomplished 
in many ways today beyond the traditional face to face in small 
group settings. For example, the residents may be instructed to 
e-mail their narratives to a designated faculty member with an 
interest in this educational strategy. For those inclined, there 
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can be electronic discussion boards set up to facilitate dialogue. 
Using technology, an electronic back-and-forth conversation can 
occur. Alternatively, protected time may be set aside during the 
program’s didactic sessions for this type of activity, where the 
residents voluntarily share their narratives with their peers. Mod-
erated discussion then ensues, with an appointed moderator who 
has experience in facilitating such sessions.

An example of a narrative written within these parameters 
subsequently follows:

There’s No Place Like Home

Nisha Patel, MD

Tapping on her ruby slippers three times, Dorothy in The Wizard 
of Oz chants, “There’s no place like home.” Even in 1939, a young 
girl from Kansas enlightened movie-going audiences with this 
special message. For her, as many others, home is a place that 
evokes a feeling of peace and serenity, a sense of comfort and 
understanding, a sanctuary to be unfettered in one’s own skin. 
For a physiatrist, home is a place of function where we conduct 
our daily activities with potential barriers that could possibly 
impede one’s quality of life.

“Every day is a journey and the journey  
itself is home.” (20)

From my experiences of the home visits I have gone on during 
my residency, I came to see how these two different definitions of 
home merged. It was not long before I came to realize the impor-
tance and necessity of these visits. In October 2009, I conducted 
a home visit with a previously discharged patient from the acute 
rehabilitation facility. The patient was a 71-year-old male with 
T12 paraplegia, which resulted from an epidural steroid injection. 
Then, in June 2010, I had the opportunity to make a home visit 
and see a 32-year-old male with T6 paraplegia, which resulted 
from a fall from scaffolding at work, and whom I initially encoun-
tered at an outpatient visit. Lastly, in September 2010, I went on 
two separate occasions to follow up with a 56-year-old female 
with incomplete tetraplegia from a skiing accident who had spent 
a total of six months in various hospitals. In all three cases, I 
realized the greatest challenge is the transition home because it 
marks the next phase in their healing process.

Most of us take for granted the ease with which we perform 
the simplest day-to-day tasks that do not require contemplation or 
consideration, such as preparing meals or dressing. However, for 
anyone who has endured an injury, every day can present itself 
with new obstacles and may require a planned effort to carry out 
these same tasks. This is prevalent immediately after an acute 
hospital course, in which going home means adjusting to a new 
reality. With time and the proper modifications and equipment, 
he or she can be at home again. Therefore, in this field, con-
sideration of a patient’s social history, particularly their place of 
residence, is necessary. In fact, it is even more critical to witness 
and visualize that patient’s home environment firsthand. There-
fore, the appropriate recommendations can be made to restore 
the patient to his or her optimal functional level.
“Home . . . is the place where we tear off that mask of guarded 
and suspicious coldness which the world forces us to wear in 

self-defense, and where we pour out the unreserved communi-
cations of full and confiding hearts.” (21)

Just as important as the physical structure of a home, it is equally 
vital to address the emotional aspects. Meaningful recovery can 

be achieved through the hard work and support of family mem-
bers, home attendants, visiting nurses, and therapists. The three 
patients I visited were in a period of adjustment and it was evident 
that their homes became shelters from the world. In discussion 
with their loved ones, they were having a difficult time maintain-
ing their spirits and adjusting to the changes and new challenges 
associated with their injuries. It is crucial to meet with their sup-
port structure and educate them on appropriate medical issues 
such as bowel, bladder, and skin care. Also, it is paramount to 
offer counseling and create a comfortable and encouraging envi-
ronment. After all, great strides in rehabilitation are achieved 
through the dedication and efforts of a team working together.

Fast forward to present day and the message is still the 
same. With the right resources and tools, a physiatrist can play 
a key role in translating this vision for their patient. So say it 
with me: “There’s no place like home, there’s no place like home, 
THERE’S NO PLACE LIKE HOME.” (22)

One can certainly see a variety of lessons, insights, and 
confidences that this resident gained through her home visits. 
The use of reflective narrative has reinforced these key learning 
points including those relating to physical and emotional adapta-
tion to disability, consideration of the importance of a support 
structure for the disabled individual, and an appreciation of the 
realities of day-to-day living with such a disability. One can eas-
ily imagine that Dr. Patel, who following residency completed 
a fellowship in Brain Injury Medicine, regularly considers such 
issues as she plans for her patient’s transitions from inpatient 
rehabilitation with an eye toward a host of critical issues.

Another technique that may be utilized for narrative reflec-
tion is the prompted narrative. The prompt may be a phrase, a 
photograph, a painting, a video, or a piece of music. The prompt 
is designed to stimulate the learner to write in response to the 
given prompt based on his or her experiences. The prompt is 
not disclosed by the moderator ahead of time, and the narra-
tive response is written by all members of the group to the same 
prompt, for example, a group of Physical Medicine and Reha-
bilitation (PM&R) residents, immediately after the prompt is 
given. Time for writing needs to be relatively short to ensure that 
there is adequate time in the session reserved for sharing of the 
narratives. In addition, a shorter writing time helps those less 
inclined to write spontaneously to participate, knowing length is 
not an expectation. The sharing among peers is often what allows 
for the transformative action, not just of the person writing the 
narrative, but for all members of the group. To ensure that this 
type of narrative medicine session succeeds, there are several 
parameters that are suggested. First, members of the group need 
to know that the contents of their shared narratives will remain 
confidential. The moderator should state this at the outset and 
the learners should actively pledge to protect confidentiality. 
Second, the group’s membership should be clearly defined. For 
example, if this activity will include only the PM&R residents, 
it cannot include medical students who are rotating on and off 
the service for a brief period of time. Third, sharing must be 
voluntary and no peer pressure or moderator pressure should be 
applied to cajole a particular individual to share his or her narra-
tive. As in all group activities, some group members will be more 
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TABLE 2.1â•‡ Steps in Establishing a Narrative Medicine Group

â•‡ 1. Define group membership and identify moderator.

â•‡ 2. �Moderator provides didactic information regarding 
theoretical basis and rationale for use of narrative 
medicine for this group. Allow for moderated discussion.

â•‡ 3. �Supplement didactic information with additional readings 
identifying benefits of narrative medicine.

â•‡ 4. �Establish a schedule and physical setting for group 
meetings.

â•‡ 5. �Lead group members in pledging to maintain 
confidentiality for material disclosed in group.

â•‡ 6. �Identify a method of generating narratives by group 
participants (e.g., prompted reflection).

â•‡ 7. �Limit time for writing to ensure adequate time for sharing 
of narratives and discussion of shared material.

â•‡ 8. �Engage a volunteer from the group to “break the ice” and 
read, verbatim, their narrative.

â•‡ 9. �Allow for moderated discussion among group 
participants with a goal of identifying important themes, 
challenges, and conflicts.

10. �Attempt to cover multiple narratives during a single 
session.

11. �Consider providing a forum for group participants who 
did not share their narratives during the completed 
session to do so (e.g., electronic submission to 
moderator, and blog).

12. Thank participants, plan next session.

vocal, while others will be more reticent to initially share. Over 
time, however, when the sanctity of the group is demonstrated, 
all members will eventually participate. The person who volun-
teers to read his or her narrative should do so exactly as written, 
without verbal editing. Once the narrative is read, the moderator 
elicits feedback from the members of the group that will hope-
fully lead to impactful discussion, ultimately resulting in, in best 
cases, truly transformative action.

An excellent example of the power of prompted narrative 
reflection is subsequently demonstrated Table 2.1. In this case, a 
group of PM&R residents was asked to write in response to the 
prompt “Doctor-Centered Care”:

On Doctor-Centered Care

Melissa Fleming, MD

“My rotations in the medical ICU were the toughest part of intern 
year. Days in the unit were always busy, with a long list of tasks 
and frequent rounds. Interns took call every fourth night, work-
ing at least 24 consecutive hours. The intern was often the sole 
doctor in the unit overnight, as the senior resident and attending 
were dealing with consults and codes in the rest of the hospital. 
Having the grave responsibility of caring for critically ill patients 

only a few months after graduating from medical school was ter-
rifying and required a great deal of focus and attention to detail.

One night, there was an elderly, demented woman in the 
step down side of the unit. This woman was ready to be trans-
ferred to the medical floor and we were just waiting for a bed 
to open up; she had no pressing medical issues that needed my 
attention. She was, however, very scared. The unit, with its con-
stant lights and alarms and commotion, is a distressing place for 
anyone, let alone a frail person with dementia. Although it was 
the middle of the night and the woman was in a room by herself 
(a relative luxury in the hospital), she was not sleeping. Instead, 
she was screaming “help!” repeatedly—it was the only word 
she used. Various staff members had attempted to calm her and 
whenever someone went into the room, she would stop yelling. 
However, as soon as they left and she was alone again, her cries 
would instantly resume.

Her screams were distracting and upsetting to hear. I finally 
could not take it anymore and went into her room myself. “What 
do you want?” I asked impatiently. Trying to tame my frustration, 
I said, “I’m here now and I can help you. What do you want?” She 
was silent, looking at me with fearful eyes. I offered to reposi-
tion her, or get her a drink or a pillow but she remained silent, 
just staring at me. I recognized that what she really needed was 
simple human comfort, someone to hold her hand. But no one on 
the unit had the time to sit next to her when there were so many 
other tasks to attend to. After a few moments of her silent staring, 
I turned around and walked out of the room. Immediately, the 
loud cries of “help!” started again. I felt helpless. I wanted her 
out of the unit. Not just because she would have been better off 
being somewhere quieter, where the lights could be turned off 
and she could naturally fall asleep, but mostly because I could 
not listen to her screams anymore. I just needed her to shut up. 
In retrospect, I should have taken the time to push for a bed for 
her on the floor. But in that moment, I ordered a one-time dose of 
Haldol. Within minutes, she was sedated, and most importantly, 
quiet. Up until that point in my training, I never thought I’d be 
the kind of doctor to chemically restrain someone like that. It’s a 
decision that has haunted me ever since.” 

After Dr. Fleming read her narrative, one of her colleagues 
commented to the group that he wondered how it had come to pass 
that when notified by the nursing staff that one of his patients is hav-
ing a potentially acute medical issue, his immediate internal reaction 
had become “You must be kidding me.” This led to a spontaneous 
discussion about how the residents’ experiences during training had 
subtly evolved into a variety of behaviors that they were not proud 
of, behaviors that were often lacking in humanity and patient cen-
teredness, behaviors that were very much at odds with ideals that 
had led them to pursue medicine as a career. Once this realization 
was verbalized and discussed, this group of residents was able to 
propose an improvement in their patient centeredness by function-
ing as a more cohesive team, and aspired to support each other 
through the demands of residency training, rather than criticizing 
one another for perceived lapses, such as failure to complete nonur-
gent items on a sign-out list. This simple one-hour session thus led 
to the potential for transformative action that Moon (10) identifies 
as one of the most important benefits of reflective medical practice.

Artwork may be used to prompt reflection in medical prac-
tice. An example of a work of art used is presented in Figure 2.1.
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great tension in the room whenever her mother spoke, but I could 
also see in the mother’s eyes that all she wanted is what is best for 
her daughter. However, the mother doesn’t understand that she is 
slowly tearing her daughter apart by setting such high expectations 
for therapy and recovery. Midway through the patient encounter, 
both parents were asked to leave the room. With her mother gone, 
our patient was able to share with us how she was suffering to the 
point where she had thoughts of hurting herself. Her smiles were to 
ease others around her but inside, she was breaking apart.

Just like in the art piece, our patient was living in a dark, 
depressive mood where things seem jumbled and broken. How-
ever, one warm moment during our conversation was the real-
ization of how much her mother loves her as she has been her 
advocate since her injury. I was given the opportunity to see how 
traumatic injury can have a large impact on family dynamics. As 
difficult as it is for the patient herself to cope with the injury, it 
can be just as difficult for the people around them.”

By Kevin Trinh, MD

The use of this artistic rendering, painted by a woman who had 
sustained a traumatic brain injury, allowed the young resident 
to think more deeply about a complicated patient encounter and 
consider issues of adjustment, dependency, depression, and family 
dynamics. A discussion ensued about how well these issues had 
been addressed and whether the treating physicians had adequately 
advised the young woman. Ultimately, the fact that these issues 
were simply brought forward and discussed with the patient was 
taken as a significantly positive step, thus reinforcing the impor-
tance of these central themes in physiatric practice.

In conclusion, this overview provides the theoretical principles 
and framework, as well as practical examples, of how to implement 
reflective activities into the education of our trainees. The reflec-
tive practices we are sharing in this chapter support reflection-on-
action as described by Schön (2), a four-step thinking-back process 
for trainees to capture critical moments in their training. This 
reflection-on-action process is very similar to the reflective pro-
cess applied to our formal educational sessions with trainees (2). 
Our goal is for a formal narrative medicine program to facilitate the 
achievement of competence in PBLI as part of residency training.

Future questions connecting reflection to PBLI should 
address whether or not sharing one’s reflections with peers, fac-
ulty, or mentors is beneficial to elicit full advantage from this 
educational strategy and, most important, the mechanism for 
feedback to the learner and will this feedback move the learner 
further along in his or her ability to self-assess from prior experi-
ences. Ultimately, we would hope to know that developing the 
habit of self-reflection in one context (i.e.,  residency training) 
tends to transfer readily to maintain the skill/habit in other future 
contexts over one’s career development (6).

Further questions can be asked specific to the connection of 
the ACGME competency of professionalism to reflective prac-
tice as a skill to assess this competency: (a) Will learning through 
reflection counteract the loss of empathy and compassion that 
occurs during medical training? (b) Can reflective practice posi-
tively influence one’s practice of medicine and ultimately impact 
the quality of patient care? Scholarship that seeks to answer these 
questions is encouraged.

In this setting, a group of PM&R residents was asked to write 
in response to the artist’s rendering. No other directions  were 
given. One resident, in his first month of PM&R residency, wrote 
the following over the course of the next 10 minutes:

“Images and feelings of jumbled, jagged, and worry come to 
mind when I see this contemporary piece before me. I feel the 
artist is delineating a somber mood with dark pictures, darkened 
hues and depressive tones. I feel that things are out of place; how-
ever, I can’t help but feel that each picture in every box is like 
a phase in one’s life, ultimately creating a mosaic of one’s life. 
One interesting aspect of this piece is the touch of warm colors 
amongst a sea of achromatic pictures, possibly representative of 
bright moments in what is seemingly dark in its entirety.

As I spend more time looking at this piece, I am reminded 
of a young patient that I encountered in clinic. She was a woman 
in her early 20s who suffered a traumatic spinal cord injury from 
a car accident. Fully independent before this injury, she now 
requires the care of her mother for some of her activities of daily 
living and personal care. What really struck me was the pain she 
was in, not from the injury, but from the difficulty she had with 
her mother who was caring for her.

Her mother was overbearing, aggressive and anxious; always 
pushing her daughter to work harder to recover. I remember sensing 

Figure 2.1â•‡ Self-Portrait by Eliette Markhbein
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Self-Examination Questions
(Answers begin on p. 367)

1.	 Name setting(s) where use of narrative has been useful in 
medical education.
A.	 Patients with chronic illness
B.	 Medical student or resident small group learning to 

reflect on critical incidents
C.	 Promotion of interprofessional skills and teamwork
D.	 All of the above

2.	 A narrative prompt
A.	 Should be open-ended
B.	 Should ask writers only to write about medically related 

experiences
C.	 Should be explained before writers respond
D.	 Should have unlimited time for response for maximum 

effectiveness

3.	 In responding to a narrative prompt
A.	 Writers should explain why they chose what they wrote 

about
B.	 Facilitators should force all group members to read their 

responses
C.	 All group members should exhibit the same courtesy 

they would want if they themselves are reading their 
material

D.	 Facilitators should determine the best responses at the 
end of the session

4.	 Often a poem or a short story can be coupled with a narrative 
prompt. Which answer is the best?
A.	 The poem should be well known to the group
B.	 The story should be about a medical encounter
C.	 The prose or poetry should be short enough to leave time 

for responding to the facilitator’s prompt
D.	 The poem or short story should be read to the group 

rather than distributed for participants to read

5.	 Describe how art observation can enhance the “art of obser-
vation” of the patient during a clinical examination.

6.	 What is the difference between reflection and critical 
reflection?

7.	 Why does small group sharing (after writing) enhance learn-
ing from one’s experiences as a clinician?

8.	 How does reflective practice support self-assessment as a 
skill set for physicians throughout their practice of medicine?

9.	 Identify the ultimate goal of a narrative medicine program 
and discuss how this goal may result from such a program.
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3:â•‡ Conscious, Compassionate Communication in 
Rehabilitation Medicine

GOAL

To demonstrate interpersonal and communication skills that 
result in effective information exchange and collaboration with 
patients, their families, and other health professionals.

OBJECTIVES

1.	 Exhibit effective communication with patients, families, 
other health professional team members, and the public across 
socioeconomic and cultural backgrounds.

2.	 Demonstrate how to educate and counsel patients and family 
members.

3.	 Demonstrate conscious, compassionate, caring, and Â�respectful 
behavior.

4.	 Be more self-aware of their inner beliefs and attitudes regard-
ing communication, and modify those that need to change to 
enhance their ability to function well independently as well as 
to be part of a team.

5.	 Be more personally self-aware of, and in tune with, their per-
sonal needs and emotions overall, as well as those of others.

Effective communication in medicine is the foundation upon 
which positive patient outcomes are built and is the basis for 
Â�successful relationships between physicians and other team 
members, patients, families, and others indirectly involved in 
patient care, such as administrators and related agencies. In fact, 
it’s crucial in any relationship, professional or personal. It’s so 
important in medicine that it’s mandated by the Accreditation 
Council of Graduate Medical Education (ACGME) to be one of 
six core competency areas in residency training.

Unfortunately, many challenges in medicine preclude suc-
cessful communication—lack of interpersonal skills, stressful 
working conditions, short appointment times, language barriers, 
and more (to be discussed in more detail). Poor communication 
is a main cause of medical errors and can cause disastrous results. 
The Joint Commission shows that communication (oral, written, 
electronic, among staff, with/among physicians, with administra-
tion, and with patient or family) problems from 2010 to 2012 was 
the root cause of 68% of reported sentinel events. From 2004 to 

2012 it was the root cause of 71% of medication errors. It sur-
passed other common root causes such as patient assessment and 
care planning (1).

The goal of this chapter is to promote human connec-
tion by teaching communication that is conscious—done with 
Â�forethought and skill. This will be done by identifying the com-
ponents of communication and describing tools that physiatrists 
can use to improve their communication skills. Practically speak-
ing, the aim is to connect in many ways: giving information, 
solving problems, conveying feelings, persuading, alleviating 
distress, reassuring, and forming and maintaining relationships 
(2). The ultimate goal is improved health outcomes and safety 
for patients.

Keep in mind that learning to communicate well, when approÂ�
ached positively, can be viewed as a personal adventure and an 
exercise in self-growth—with great outcomes. As Â�physicians and 
others become more aware of their own opinions, emotions, and 
needs, and get better at expressing these and hearing those of oth-
ers, relationships improve. The result is greater kindness, toler-
ance, compassion, and empathy toward oneself and others. Mutual 
understanding and trust grow. Self-esteem and happiness rise. 
Â�Professionally, goals, success, and work satisfaction are achieved, 
and the fulfillment of one’s life’s purpose—in this case, for physi-
cians to give of themselves and heal others—becomes so much 
more attainable.

IMPORTANT NOTE TO READERS: If communication 
skills training or even a mentor doesn’t help you change, 
seek additional help such as therapy and communication 
skills coaching, especially if job jeopardy exists, due to, 
for example, anger issues. Old habits die hard. A neutral 
outside professional can make a significant difference.

CHALLENGES TO EFFECTIVE COMMUNICATION

There are many challenges to achieving good communication, 
some more obvious than others. This section delineates these 
and offers possible solutions and suggestions for resolving such 
challenges.

Susan Eisner
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Communication Skills Are Not Taught Early 
Enough
Unfortunately, human beings are not born with communica-
tion skills manuals. Nor do children typically learn the skills in 
school. Not until adulthood are people taught how to connect 
well with others—in chapters like this. Instead we fumble along 
through life and learn to communicate by default—for better or 
worse, from society, culture, and role models—parents, teachers, 
professors—who learned from their own role models—and not 
always to great effect. These chains can be broken, however, and 
new skills learned.

Medicine Is a Stressful Profession
Effective communication is a major component of any personal, 
emotional, and physical wellness program, as great stress occurs 
when relationships don’t go well. The system of medicine itself 
compounds the problem further.

Increasing, indeed seemingly endless, demands are being 
placed on physicians and other health care professionals that 
do not contribute to a culture of collegiality and effective com-
munication. There are significant, and at times seemingly 
deliberate, barriers to communication at all levels of patient 
care. Accordingly, physicians are frequently required to deal 
with frustrating communication problems. Stress, exhaustion, 
professional dissatisfaction and even depression are additional 
impediments to effective communication among colleagues. (3)

Therefore, in addition to learning better communication 
skills, stress management is also critical. Physicians should do 
their best, even if done in smaller time snippets, to exercise; rest 
sufficiently; meditate; eat healthily; use support in friends, fam-
ily, therapists, and clergy persons; go on vacation; and so on, to 
increase their resilience, keep calm, and foster communication.

Keeping Up With the Changing Culture in Medicine
Traditional culture in medicine promotes the individual physician 
as the “in-charge” professional of patient care. It also fosters a 
strong, distinct hierarchy between levels of professionals starting 
with doctors, followed by nurses, technicians, secretaries, and so 
on, and finally by patients and families. The culture is now chang-
ing to one of more teamwork, with a physician leader, but where 
all members are seen as equally vital to the team regardless of sta-
tus, and collaboration is more the guiding concept. Effective July 
1, 2013, the ACGME will make public its new Next Accreditation 
System, with revised Common Program Requirements. In Section 
VI.F. on Teamwork, a core requirement, it stresses, “Residents 
must care for patients in an environment that maximizes effective 
communication. This must include the opportunity to work as a 
member of effective interprofessional teams that are appropriate 
to the delivery of care in the specialty” (4). Good communication 
within medicine is thus now more important than ever.

A Personal Resistance to Change
Changes in the profession require those in the profession to change. 
But many people lack insight about themselves, and when made 
aware of their communication shortcomings, become resistant to 
change and self-reflection. They may also believe they already 
communicate well and even that the conflicts they get into are due 

to the poor communication skills of others. This is often seen in 
medicine, where, for example, a doctor may blame a nurse, physi-
cal therapist, or social worker for the difficult conversations he or 
she has with them. A good rule of thumb to remember: “We take 
ourselves with us wherever we go.” If one finds oneself having 
communication problems in several relationships, including per-
sonal ones, the conclusion should be: “I must be part of the prob-
lem, as I’m the common Â�denominator in all these relationships.”

Breaking old communication patterns and forming new 
ones takes work, as well as:

âŒ€■ A strong desire to do so.
âŒ€■ The willingness to become CONSCIOUS of oneself, 
by becoming self-introspective and self-honest.

âŒ€■ The willingness to closely examine one’s own com-
munication skills and style, and how well it works (or 
doesn’t).

âŒ€■ The willingness to seek feedback from others about 
one’s communication style, and seeing this as credible 
and invaluable input for changing oneself.

âŒ€■ The ability to get past one’s own resistance to improv-
ing personal communication skills.

Self-Reflective Exercise: Beliefs

To uncover your personal beliefs about communication, 
try this:

Do this with eyes open, or, privately, close your eyes. 
Take a few deep breaths. In your mind, go back in time 
from today, to medical school, college, high school, and so 
on, to childhood. Say aloud to yourself the beliefs and atti-
tudes you learned or developed on your own about com-
munication: “It’s good to ask patients what problems they 
foresee in doing their treatment plan”; “Yelling at others 
makes them do what I want”; “My opinions don’t matter.” 
Do they work for you? If not, create healthier ones like: 
“People learn best when spoken to respectfully,” and “My 
opinions do matter and are worth expressing.”

Ingrained Beliefs That Impede Change
Another typically overlooked block to personal change is deeply 
ingrained—often subconscious—attitudes and beliefs, in this 
case about communication, which may need to be altered. If they 
don’t align with skills being taught, the skills won’t “stick,” as 
what’s in the subconscious mind will “win out.” The following 
are a few examples:

âŒ€■ Male physicians taught to value all teammates equally and 
speak to them respectfully may be condescending to female 
doctors, if they believe women shouldn’t be in medicine.

âŒ€■ Doctors taught to speak up and ask direct questions who 
were taught as children that “children should be seen and not 
heard,” or to not have eye contact with elders, may withhold 
valid opinions.
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Issues That Arise During the Doctor–Patient Visit
Certain factors, some uncontrollable, inhibit communication: too 
short appointment visits—a tough problem to address—cultural 
and language differences, unclear accents, and medical jargon. 
Pragmatic solutions for these issues include:

âŒ€■ Facilities should provide cultural sensitivity training to staff.
âŒ€■ For language barriers, patients should have personal or on-
staff interpreters.

âŒ€■ Doctors with thick accents can hire communication coaches 
to help them speak clearly.

âŒ€■ Age-appropriate lay language and printed materials should be 
used with patients.

Other issues during a visit are anxious or upset patients, or 
those afraid to ask questions, as “the doctor is always right.” In 
addition, doctors who don’t involve patients and families in their 
care, who have a poor “bedside manner,” or who lack empathy 
create more barriers.

The impact from all these problems on patient care is high. 
Patients unclear about treatment plans can’t follow them. Results 
are poor resolution of physical symptoms, function, pain con-
trol, and physiological measures such as blood pressure, as well 
as poor emotional health outcomes. Frustration ensues for all. 
Patients may not return to these physicians and may sully their 
Â�reputations. And the ultimate injury is lawsuits.

Issues Between Physicians, Colleagues, Nurses,  
and Other Staff
In Physical and Rehabilitation Medicine, patients’ disabilities 
affect many parts of their lives, making a well-functioning team 
critical. Physiatrists, nurses, social workers, dieticians, psycholo-
gists, occupational and physical therapists, speech therapists, 
case managers, and the patient and family are all involved (5).

Often team members won’t speak up, especially in risky, con-
troversial, and emotional conversations. The one thing skilled people 
do is find a way to get all relevant information from themselves and 
others out into the open. “At the core of every successful conversa-
tion lies the free flow of relevant information. People openly and 
honestly express their opinions, share their feelings, and articulate 
their theories. They willingly and capably share their views, even 
when their ideas are Â�controversial or unpopularâ†œ” (6).

Team communication can fail on many levels. Many phy-
sicians won’t confront and resolve concerns with each other. 
When peers fail to—or are incompetent to—do their share, for 
example, resentments build up. Doctors may stay silent and allow 
resentments to simmer for years, thinking they’re avoiding stress 
by avoiding these conversations—when in fact they’re magnify-
ing it. In fact, doctors who more quickly and effectively confront 
performance problems with peers experience improved quality 
of work life and relationships (7).

Conflicts also exist between professions; these are com-
monly seen between doctors and nurses. Medical culture also 
fosters those of higher status to poorly treat those below. Rebel-
ling ensues. A nurse who cowered from a screaming doctor now 
yells back. Worse, he or she may watch that physician commit 
a grave patient error and say nothing out of fear or revenge—a 

passive–Â�aggressive move, clearly not for the good of the patient. 
In addition, patients who see staff argue may lose confidence in 
their providers or facility, and leave.

Change can occur. A hospital’s pilot program to build 
physician–nurse leadership partnerships led to breakthrough 
improvements in patient safety and quality, and forged better 
physician–nurse collaboration and job satisfaction, after which 
they came to appreciate each other’s pressures and challenges (8).

Electronic Communication Erodes Connection
Texts and e-mails are eliminating in-person conversations. 
Â�Daniel Moore, MD, PMR Chairman at the Brody School of 
Medicine, says, “Electronic media is king. The tweet, text, 
email, twitter, and Facebook page are all popular with billions 
of dollars being consumed. But, face to face communication is 
still the ultimate way to communicate. Electronic communi-
cation is efficient, but often the reader inserts their own con-
text and emotion into the message” (9). Feelings can get hurt. 
Emotional e-mails or texts should be avoided, and discussion 
of those issues should occur by phone or in person where tone 
and body language are clearer. Many people purposely use elec-
tronic means to avoid confrontation. Avoid this—it creates more 
problems than it solves. Also avoid texting and phone use in 
meetings. It signals no interest in the group, and is disrespectful 
to the speaker and attendees.

COMPONENTS OF COMMUNICATION: 
INTRODUCTION

There are various components of communication that will be 
discussed in the following four sections. Part I includes basic 
ground rules, attitudes, and beliefs that maximize the effective-
ness of communication. Part II covers concepts that are “internal” 
and not necessarily consciously thought about such as emotions, 
needs, and empathy, or behaviors that are more “ingrained” or 
based on personality, such as communication styles and pref-
erences. Part III addresses practical areas in which behaviors 
are obvious to others and can be changed by the learning of 
new skills. These are body language, listening, and speaking. 
Here, examples will be given that apply to communication with 
Â�colleagues, patients, and families. Part IV offers additional skills 
to be used specifically with patients.

COMPONENTS OF COMMUNICATION—PART I: 
GROUND RULES

Ground Rules, Attitudes, and Beliefs—When 
Communicating with Anyone

âŒ€■ It starts from the top down. Leadership must communi-
cate well and act as role models.

âŒ€■ YOU TAKE YOURSELF WITH YOU WHEREVER 
YOU GO.

âŒ€■ Know yourself and work on yourself.

(continued)

Cristian_87833_PTR_03_016-030_13-08-14.indd   18 8/13/14   11:24 AM



3: Conscious, Compassionate Communication in Rehabilitation Medicineâ•‡ ■â•‡ 19

feelings—with compulsive behaviors like drinking or overeat-
ing, busyness, or intellectualizing emotions. This just buries 
the feelings, which have an uncanny way of surfacing sideways 
later—in illness, anger outbursts, and self-destruction.

Understandable to a degree, medical schools promote sup-
pressing emotions. Emotional attachment to patients is undesir-
able, and emotions are inconvenient if a patient dies but there’s 
no time to cry. But those emotions won’t just disappear, and 
should be expressed at some point soon after. Physicians might 
thus “retrain” themselves to feel their feelings, and “compart-
mentalize” them, or feel and express them when appropriate. So 
if a patient dies, having dinner with a friend that evening and 
discussing it and crying is much better than, say, getting drunk. 
Getting it out of one’s body is a much healthier alternative.

Remember, good communication necessitates one to feel and 
express emotions. Compassion for patients, others, and oneself 
also requires being able to feel. Yes, doctors may not want to “fall 
apart” in front of patients. But they can do it behind closed doors, 
or away from work. This will do wonders to maintain their human-
ity, a major push in medicine today. It will also enhance their per-
sonal relationships, because numbing out in medicine will spill 
over into nonprofessional relationships and cause Â�problems there.

âŒ€■ ALWAYS look within yourself for your part in any 
conflict, and verbally own it. It takes two to tango.

âŒ€■ You are ALWAYS responsible for your own behavior.
âŒ€■ Respect for self and for others is critical.
âŒ€■ Honesty and transparency are key.
âŒ€■ All members of the team are equally important.
âŒ€■ Learn to empathize and put yourself in someone else’s shoes.
âŒ€■ Conflict is good when handled well, as it promotes 
learning and change.

âŒ€■ Avoid “triangulation,” or putting a third party in the 
middle of your conflict.

âŒ€■ Don’t assume negative motives behind people’s behav-
ior. Give them the benefit of the doubt.

âŒ€■ Deal directly if at all possible, and quickly, with those 
with whom you have an issue.

âŒ€■ Apologize when you are wrong, and gracefully accept 
apologies from others.

Additional Ground Rules, Attitudes, and Beliefs—When 
Communicating With Patients and Families

âŒ€■ Patients, and families, are the center of the patient care team.
âŒ€■ Many of today’s patients are better informed about 
health care matters (due to the Internet).

âŒ€■ Patients deserve clear information about their Â�symptoms, 
tests, diagnosis, treatment plan, prognosis, ans so on.

âŒ€■ Patients and their designated family members should 
be involved in decisions regarding treatment plans.

âŒ€■ Patients should be encouraged to participate, ask 
Â�questions, and speak up.

COMPONENTS OF COMMUNICATION—PART II: 
EMOTIONS, NEEDS, EMPATHY, COMMUNICATION 
STYLES, AND COMMUNICATION PREFERENCES

Emotions
Emotions are the life blood of human existence. They let us feel 
fully alive. On a continuum, they go from expansive and freeing 
(e.g., joy, love, and bliss) to constricting (e.g., sadness, fear, and 
anger). Humans can feel a full range of emotions, and doing so 
greatly enhances their lives.

Emotions are simply expressed with the words “I feel” plus 
an emotion: “I feel sad,” “I feel angry,” “I feel elated.” This may 
seem ridiculously obvious, but it’s one of the hardest things 
to do—to feel and identify a specific emotion felt in a given 
moment, and to say it simply without superfluous words.

NOTE: People often start sentences with “I feel…” but 
in fact are not expressing emotions. “I feel that doctors 
and nurses should collaborate more” is an opinion. “I feel 
frustrated that doctors and nurses don’t collaborate more” 
expresses an emotion. This is an important distinction.

It’s best to fully feel emotions—when done, they come and 
pass. But often, due to past painful experiences and wanting 
to avoid that pain and vulnerability again, people deaden their 

Self-Reflective Exercise: Emotions

To feel your emotions—and we typically feel several at 
once or in succession, often opposing—try this:

1.	 In the midst of any situation, quietly take a few deep 
breaths, and ask, “How do I feel right now?” Try to 
identify several emotions (disappointed, scared). Let 
yourself feel each of them fully till they pass.

2.	 Or later, after a situation, close your eyes if you can, 
take a few deep breaths, and re-envision the situation 
in your mind. Ask yourself, “What emotions did I feel 
then?” Try to let yourself feel these.

3.	 When anticipating an upcoming difficult situation, sit 
quietly and take a few deep breaths. Envision the situ-
ation in your mind and how it may go. Ask yourself, 
“What emotions do I feel now as I anticipate this situa-
tion?” Fear or dread may arise, but with practice of that 
situation, calmness and ease may also arise.

Needs
Humans have different levels of needs. Basic needs, for example, 
are food, clothing, and shelter. Higher-level needs are for time 
off from work, time with family, good health, and so on. Even 
deeper needs are to be heard, loved, respected, or connected to 
others (10). A problem is that many people don’t know their own 
needs, though they know the needs of others, especially if they’re 
caretakers like doctors or nurses.

“People pleasers” are also acutely aware of others’ needs. 
As this term implies, they have a strong desire to meet those 
needs and please others, often to their own detriment, because in 
the process they put their own needs aside, if they’re even aware 
of them at all. This is an ineffective attempt to raise their own 
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self-esteem and feel better about themselves by making others 
feel happy with them. So clearly it is very important to become 
aware of and express one’s needs, or they may not get met.

Communication Styles
There are basic communication styles that people use, each 
implying a certain level of underlying self-esteem. They tend 
to be more “automatic” than “chosen” ways of communicat-
ing. While no one always uses only one style, most people 
can categorize themselves as primarily being one of the  
following:
Passive—Passive people are quieter and don’t say much, though 
they may if asked, and have lower self-esteem. They may be 
“people pleasers” who avoid rocking the boat. They may not 
think highly of themselves or of what they have to say, or that it 
will matter. Others’ opinions matter more. They may not want to 
bother others. But quietness isn’t always from passivity. It could 
be a person who has good self-esteem who won’t speak up in that 
moment, or whose culture fosters not speaking up to elders, but 
whose self-esteem is fine.
Aggressive—Aggressive people are some combination of loud, 
pushy, angry, a bully, domineering, demanding, threatening, 
condescending, uses foul language, ans so on. They may not lis-
ten well. They engender fear and dislike. Contrary to popular 
belief, their self-esteem is low, not high. They may really dislike 
themselves, and use aggression to cover this up and to compen-
sate for their low self-esteem.
Passive-Aggressive—Passive-aggressive people have low self-
esteem, and express their anger through vengeful behaviors 
rather than directly stating their anger. This typically occurs 
unexpectedly, making it particularly virulent. For example, they 
may act pleasantly toward someone in person, but then get back 
at the person by not relaying an important message out of anger. 
Or they might agree to be on a committee but dislike the chair-
man, and then not attend the meetings. Passive-aggressive people 
also use sarcasm—a nasty mix of humor and anger that can be 
very hurtful.
Assertive—Assertive people speak up and are clear, direct, and 
to the point. They listen well. People often confuse assertiveness 
and aggressiveness. Assertive people “assert” themselves and 
pull no punches, but aren’t pushy. They have high self-esteem. 
They value what they feel and say—and value what others feel 
and say. They set boundaries. Though some find it intimidating, 
assertiveness is the style to strive for.

Self-Reflective Exercise: Needs

To become more aware of your needs and those of others:
Do this with eyes open, or privately, close your eyes. Take 
a few deep breaths. Ask yourself:

1.	 “What needs do I have?” Then scan through your life 
and ask, “Are my needs being met?” Identify where 
they are and aren’t. Ask, “What emotions arise as I 
think about this?”

2.	 “What needs do I or do I not meet in others—patients, 
colleagues, family, friends? Why or why not?” Discuss 
your answers to these questions with others. Then try 
to adjust your life so your needs get met and you meet 
those of others. This can be difficult to do. If you’re 
really stuck, consider a therapist or mentor.

Empathy
Empathy is listening with one’s heart. It’s “the power of under-
standing and imaginatively entering into another person’s 
feelings” (11). It’s critical in communication, especially for phy-
sicians and professionals who deal with patients. It goes beyond 
compassion, letting one put oneself into another’s shoes to sense 
his or her emotions and needs. Empathy also helps people genu-
inely connect with the human race, and gets people out of them-
selves. Because it lets one separate from the other, it allows one 
to also stay aware of one’s own emotions and needs as well as 
those of others, even in situations that are difficult to handle.

An example of this is an empathetic physician who sees 
an emotional patient, and realizes he or she simply needs to be 
heard and reassured. If the doctor feels overwhelmed, as he or 
she focuses on the patient’s needs, he or she will become calmer 
and listen vs. telling the patient to calm down. The more empathy 
is practiced, the more rational and caring “responses” one will 
have vs. knee-jerk “reactions” that may worsen the situation.

Self-Reflective Exercise: Empathy

To practice empathy, try this:
Do this quietly with eyes open, or close your eyes. 

Take a few deep breaths. Think of someone you feel tense 
with or with whom you had a conflict. Imagine literally 
standing in their shoes. Become them. If you feel safe, step 
inside their body. Be still and tune into them—to what they 
feel or experience in life in general, or specifically in the 
conflict you had. What emotions are they feeling? See if 
you can feel them too. What are their thoughts and needs? 
What is their life like for them? Then ask, “What emotions 
do I feel being them or being in them?” Any compassion? 
If you’re angry at them, see it from their angle.

Self-Reflective Exercise: Determining My 
Communication Style

Ask yourself these questions:
“Which of the above communication styles fit you 

most closely most of the time?”
“Regarding my style, what aspects about how I com-

municate do I already know I’d like to improve?” “What 
do I think about the importance of my questions, feelings, 
needs, and opinions?”

“How do I come across to others, and how do they 
experience me?” “How well do I listen to others?”

(continued)
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reflect a more lecture-type style when information is more likely 
to be given, or a more interactive approach where trainees are 
expected to provide much of the information.

COMPONENTS OF COMMUNICATION—PART III: 
BODY LANGUAGE, LISTENING, AND SPEAKING

Body Language
Body language can speak volumes without a word being said, and 
is an important aspect of communication. During communica-
tion, how people act, how they express emotion, how close they 
stand to each other, the tone of their voice, where they focus their 
gaze, how relaxed or tense they are, how well they speak and lis-
ten, and other things they do all reflect their cultural norms, how 
interested they are, how connected they feel, how well they handle 
conflicts, how comfortable or confident they feel, and much more.

Body language incongruent with other aspects of commu-
nication can also be revealing. Someone avoiding eye contact 
may be withholding information or lying. A big smile but a lack 
of warmth and distancing demeanor may indicate that a person 
looks happy but isn’t and won’t say why. An angry person may 
cross his or her arms and look defensive but when asked about 
this, he or she may say, “No, I’m not mad!” Astute listeners and 
observers pick up on these miscues. It’s important that body 
Â�language matches how one speaks and listens.

“How do I typically respond to others’ requests 
of me—with a yes or no?” “Have I ever been told I’m 
unapproachable?”

“Do people like and respect me? Why or why not?” 
“Do people trust me? Why or why not?”

“What feedback have others given me about how I 
communicate?”

Then ask a few people in your professional and 
personal life who’ll be honest with you to spend 30 to 
60 Â�minutes or lunch with you. Say you need their help—
you want to improve your communication skills, and want 
their honest feedback about how they experience you or 
how they’ve observed you with others. Use the above 
questions as is, or personalize them: “How well do I listen 
to you?” Reassure them you’ll never use this against them. 
And you’ll keep their name confidential if they so desire. 
Then thank them profusely!

Body Language

Examples of Body Language

âŒ€■ Eye contact.
âŒ€■ Providing undivided attention to someone, or not—by 
doing something else while he or she is talking to you.

âŒ€■ Facial expressions and gestures.
âŒ€■ Physical stance and position: arms crossed, hands in 
pockets, pointing an accusing finger, hands on hips.

âŒ€■ Distance or closeness to another: being in someone’s 
personal space.

âŒ€■ Vocal sounds like “Hmmm” or “Uh huh.”
âŒ€■ Voice volume, voice clarity, voice pace.
âŒ€■ Voice tone: angry, soothing, forceful.
âŒ€■ Touch: doing a physical examination, treating a patient, 
shaking hands, touching someone’s shoulder, hugs, sex.

How to’s on Body Language—With Colleagues and Others

âŒ€■ Make eye contact with a person, but avoid staring 
or looking at the person too intensely. In the United 
States, eye contact is respectful, and fosters a feeling 
of connection.

âŒ€■ Indicate you’re listening with “Uh huh,” “I hear you,” 
and nodding your head up and down.

âŒ€■ Avoid multitasking and give your undivided attention 
in conversations, in person, or by phone. Stop what 
you’re doing and look at the person. Writing chart notes 
or being online makes you not fully present.

Communication Preferences
People also have preferred ways of communicating, and one 
aspect of this is how they prefer to give and receive information. 
One might see generalizations of this with certain specialties of 
physicians, or simply among individuals in various specialties. 
It is helpful to learn about how one’s “audience” prefers to share 
information, and to calibrate a message to that person’s or group’s 
preferences. Those preferences may reflect personality traits of a 
physician, how they best learn, who they were trained by, how 
much time they have or typically allot for conversations, and so on.

To learn the preferences of colleagues, physicians can 
observe them as they work—at rounds, meetings, when leading a 
seminar, and so on, or when interacting with themselves or with 
others, such as a nurse or a family member. Physicians can also 
ask their colleagues directly what type of information they want 
at various times and in what format; then, after giving them the 
information, they can ask for feedback as to whether they gave 
what the colleague needed.

Some physicians, especially when faced with challeng-
ing cases, use a “group thinking” approach and prefer to seek 
opinions and input from other doctors they trust while making 
decisions. They have colleagues they’ve worked with over the 
years, in the same specialty or not, with whom they regularly 
cross-consult. Others may exhibit a more independent approach 
to their work.

Personality may motivate some physicians to go through 
conversations slowly, while others exchange information and get 
to the point quickly. The amount and type of information shared 
also varies among physicians. Some are detail oriented and want 
specific facts about a case. Others may be more bigger-picture 
oriented and prefer a general synopsis. Some may want only cur-
rent medical facts, whereas others want to know the context and 
circumstances behind a situation as well. Some physicians want 
to know the social aspects of a patient—how involved family 
members are and if they function well together. Others focus on a 
patient’s personal emotional situation when looking at the causes 
of their illness or injury. Teaching and training styles may also (continued)
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(even if these weren’t exactly stated). Why do this sometimes 
awkward strategy? It makes the person really feel heard.

The key features of active listening are as follows:

âŒ€■ Gathering and retaining the information correctly.
âŒ€■ Understanding the implications for the patient of what is 
being said.

âŒ€■ Responding to verbal and nonverbal signals and cues.
âŒ€■ Demonstrating that you are paying attention and trying to 
understand (12).

This technique uses phrases along the lines of “What I hear 
you saying is…,” “Did I get that right?” or “Is that correct?” For 
example, Parker is a patient upset about his broken leg. He’s yell-
ing and crying. “How will I manage with this big cast on my 
leg? I’m old, I live alone—how will I eat? Who’ll feed my cat?” 
First, let him cry and be silent. Then say: “Mr. Parker, I hear how 
scared you are about your self-care, and you’re worried about 
your cat. Is that right?” Mr. Parker responds, “Yeah, doc, I guess 
I’m really scared.” You answer, “We’ll find ways to ensure you 
won’t be alone and that you’ll both be cared for as your leg heals.”

A good question when making a suggestion is, “Does 
that work for you?” For example, you ask Nurse Mary to tell a 
patient’s family how to assist with home care. She says, “Are 
you kidding? They’re very hard to talk to.” You don’t say, 
“Well Mary, it’s your job, deal with it.” You say, “I hear how 
hard it is to work with them. Just do your best,” or “I’ll tell the 
social worker you’ll call her when they arrive, and to go assist 
you. Would that work for you?” She says, “Yes, thanks, that’s 
a good idea.”

Other useful phrases when giving instructions to patients 
or others are, “Let me see if I got this right…” or “Did I get 
that right?” It can be particularly useful during handoffs, a 
time when there’s an increased chance of errors. For example, 
an outgoing resident explains to the incoming resident what a 
patient needs during the next shift. He says, “Mrs. Bradley needs 
to have her pain medication dose lowered from 30 mg every 4 
hours to 20 mg every 4 hours, and you’ll have to speak to the 
physical therapist to see when they want to schedule her first 
session for rehab. You also need to call her husband on his lunch 
break between noon and 1 p.m. if you can, because he has lots 
of questions about her care. OK?” You say, “So let me see if I 
got this right—I need to call PT and get her scheduled, to call 
her husband between 12 and 1 pm, and to change the dose to 
20 mg, though the q 4 hours stays the same. Yes?” The resident 
responds, “You got it!”

Active listening also means focusing on the speaker, elicit-
ing more information/emotions/needs, and encouraging others to 
talk. To do this, ask open-ended questions that require sentences 
in response, vs. closed-ended questions that seek one word. Ask 
“What things trigger the pain” vs. “Does it hurt when you walk?” 
Or ask a nurse “In what ways has the patient improved?” vs. “Is 
she getting better?” And ask “What questions do you have?” 
vs. “Do you have any questions?” after an explanation. Addi-
tional phrases to use to encourage speakers to share more are, “I 
understand, please continue…,” “Go on…,” and “Tell me more 
about.…”

âŒ€■ Smile. You’ll relax, and so will those around you.
âŒ€■ Use “open” body language to show interest in what 
someone is telling you. Keep your arms at rest at your 
side or in your lap vs. crossed on your chest, which 
could indicate emotional distance or even anger.

âŒ€■ Keep a comfortable distance from people. Avoid get-
ting “in their face” or being too close in their space.

âŒ€■ Use a normal voice volume. You can express anger with-
out yelling. Softness makes people strain to hear you.

âŒ€■ Speak clearly, at a normal speed vs. mumbling or rac-
ing. Slowness makes others wait with baited breath.

âŒ€■ Be conscious of your tone of voice. If strong emotions 
arise, express them calmly, not nastily.

âŒ€■ Shaking a patient’s hand, a hug to a colleague you 
haven’t seen for weeks, and a caring touch on a shoul-
der are generally acceptable touch. Much more than 
that can feel inappropriate. Avoid touch below the 
waist. If you want to see someone’s earrings, ask her if 
it’s OK to touch them. Some people are very sensitive 
due to bad past experiences of inappropriate touch. Of 
course, sex with patients should always be avoided.

Additional How to’s on Body Language—With Patients 
and Families

âŒ€■ Introduce yourself immediately when meeting a new 
patient or family members.

âŒ€■ Smile when meeting new or established patients or 
families.

âŒ€■ When simply talking to patients vs. examining or treat-
ing them, and when speaking with families, be on a 
similar eye level to not intimidate them. If they’re sit-
ting on a chair, sit on a chair as well.

âŒ€■ During patient examinations and treatment, tell him 
what you’re about to do and how you’ll touch him. Ask 
if it’s OK. Be very respectful with sexual body parts. 
And warn him if you’ll cause pain or discomfort.

âŒ€■ Consider using a chaperone when alone with female 
patients.

âŒ€■ If you’re in a teaching facility and want medical stu-
dents present with a patient, get the patient’s permission.

Listening
Listening is a critical part of communicating—and quite diffi-
cult to do well. Many people see themselves as good listeners, 
but aren’t. How well do you listen? Being heard is one of the 
most basic and strongest of human needs. In medicine, listening 
takes on a whole other dimension. If not done well, it can kill 
someone.

Reflective or Active Listening and Open-Ended 
Questions
A powerful listening skill is reflective or active listening. It’s 
paraphrasing back to someone what he or she just said, though 
not verbatim, including his or her content, emotions, and needs 
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Verbal Read-Back Procedures
Another very effective feedback strategy is the “verbal read 
back” used to ensure accuracy of verbal orders, especially for 
medications. Giving medication orders verbally or over the phone 
increases the risk of patient medication errors. With read-back 
procedures, the person receiving an order writes it down, reads 
it back, and gets confirmation that it was understood correctly.

“Verbal orders—those that are spoken aloud in person or by 
telephone—offer more room for error than orders that are written 
or sent electronically. Interpreting speech is inherently problem-
atic because of different accents, dialects, and pronunciations. 
Background noise, interruptions, and unfamiliar drug names 
and terminology often compound the problem. Once received, a 
verbal order must be transcribed as a written order, which adds 
complexity and risk to the ordering process. The only real record 
of a verbal order is in the memories of those involved (13).”

“When the recipient records a verbal order, the prescriber 
assumes that the recipient understood correctly. No one except the 
prescriber, however, can verify that the recipient heard the message 
correctly. If a nurse receives a verbal order and subsequently calls it 
to the pharmacy, there is even more room for error. The pharmacist 
must rely on the accuracy of the nurse’s written transcription of 
the order and the pronunciation when it is read to the pharmacist. 
Sound-alike drug names also affect the accuracy of verbal orders 
(13).” In addition, numbers can easily be misheard, and medication 
errors can also occur when a patient’s laboratory values are ver-
bally communicated and misheard by the recipient, because incor-
rect doses are then given to fix the misheard value (13).

Some strategies to enhance the read-back procedure are as 
follows:

“Limiting verbal communication of prescription or medi-
cation orders to urgent situations in which immediate written or 
electronic communication is not feasible. For example, verbal 
orders can be disallowed when the prescriber is present and the 
patient’s chart is available. Verbal orders can be restricted to situ-
ations where it is difficult or impossible for hard copy or elec-
tronic order transmission, such as during a sterile procedure” (14).

“For prescribers, enunciating verbal orders clearly. For 
order recipients, it means writing down the complete order or 
entering it into a computer, reading it back, and receiving con-
firmation from the individual who gave the order. As an extra 
check, either the prescriber or the listener can spell unfamiliar 
drug names, using “D as in David,” “B as in Bravo,” and so forth. 
Pronouncing each numerical digit separately can also help avoid 
confusion—saying, for example, “one six” instead of “sixteen,” 
which is often heard as “sixty” ” (14).

“Dysfunctional” Listening Behaviors and 
Their “Functional” Solutions

The following are some things that make someone a poor 
listener, and strategies to overcome them:

âŒ€■ Getting distracted: Avoid multitasking when someone 
is speaking to you, even on the phone.

âŒ€■ Being preoccupied: If something else is on your mind 
but you have to listen, force yourself. If it can wait, 
honestly say you’re preoccupied and ask if you can 
speak later.

âŒ€■ Planning a response: Rather than waiting to jump in 
and respond, just listen—you’ll get your turn.

âŒ€■ Tuning others out: If you can’t handle someone’s hon-
esty or the subject matter is too “close to home,” say 
that: “You may have a valid point, but I can’t hear it 
right now. Can we discuss this later?”

âŒ€■ Getting defensive: If you get negative feedback about 
yourself, or if it’s said angrily, listen to the words, 
not the tone. Those who know us best usually see us 
accurately.

âŒ€■ Deflecting: If confronted and you disagree, try “I need 
time to think about what you’ve said” vs. deflecting the 
comments with “No, you’re the problem” or “You don’t 
know what you’re talking about.”

âŒ€■ Feeling attacked, criticized, blamed, or shamed: Hon-
estly say, “I’m feeling attacked (blamed, etc.) and I 
don’t want to attack back. Can we tone this down or 
speak later?”

âŒ€■ Invalidating others: Some comments, perhaps well 
meaning, minimize or invalidate others’ feelings. 
Â�People feel what they feel whether others think they 
should or not. Instead, acknowledge others:

â•fi– Say: “I hear how (angry, sad, scared, etc.) you are” 
vs. “You shouldn’t feel that way.”

â•fi– Say: “I hear how uncomfortable you are” vs. “It’s 
not that bad—get over it.”

â•fi– Say: “I really validate how you feel. And remem-
ber, you’re not alone—others feel that way too” vs. 
“You’re not the only person who ever felt that way.”

âŒ€■ Cutting people off: Let people finish speaking vs. fin-
ishing their sentences or interrupting. To a wordy per-
son say, “I’d like to respond to what you’re saying.”

âŒ€■ Judging: Stay open minded to another’s viewpoint vs. 
judging what the person has to say.

âŒ€■ Giving unsolicited advice: Unless your role is to treat/
advise, and someone tells you his or her problem, avoid 
jumping in to “fix” it. Ask the person if he or she wants 
your advice. If not, just listen.

âŒ€■ Analyzing: Sometimes people “stay up in their heads” 
when listening, remaining emotionally detached and 
analytical. Instead, feel the emotions you’re having and 
share those, or how you relate to what is said.

âŒ€■ Refusing to respond out of anger: If you’re enraged and 
unilaterally end a conversation—you walk away or yell 
out “This conversation is over!” or you give the “silent 
treatment” and don’t respond for days or even years—
realize these are controlling, manipulative, destructive 
behaviors. Instead, say, “I’m angry now and I need to 
walk away so I don’t say anything I’ll regret. Let’s pick 
this up tomorrow, ok?”

(continued)
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Speaking
Courtesy
A very obvious but underused strategy is common courtesy. 
“Please,” “Thank you,” or “Excuse me” are often omitted, espe-
cially in crises. Those who demand vs. request things, and don’t 
offer thanks elicit a desire to not cooperate. Try, “Please find 
me when the Medical Director calls,” “Thanks for handling 
that family so well,” and “Thanks for coming for your visit.” 
Â�Remember, patients can go elsewhere.

Praise
Praise also greatly improves morale, motivation, and relationships. 
Include positive results of the new behavior. A chairman may say 
to his secretary: “Thanks for no longer being late and arriving on 
time. The office now runs more smoothly.” A Â�physiatrist might 
tell a patient who wouldn’t do at-home physical therapy exercises 
but now does: “It’s great you’re doing your exercises at home. 
You’ll be able to walk much sooner because of your effort.”

Additional tips on offering praise are as follows:

âŒ€■ Do it as soon as possible: Timing is important. Don’t delay 
praise.

âŒ€■ Be as sincere as possible, or your words will seem hollow.
âŒ€■ Be specific regarding details of the achievement.
âŒ€■ Offer the praise in person, face to face, whenever possible.
âŒ€■ Stay positive—don’t undercut praise with a concluding note 
of criticism.

“I” Statements
“I” statements, vs. “You” statements, are critical in effective 
communication. Typical ones are as listed:

âŒ€■ “I feel ” (a one-word emotion: confident, excited)
âŒ€■ “I need ” (a need: to be given clear information about 
my condition, to be treated with respect)

âŒ€■ “I’d like, want ” (a desire: my doctor to spend more time 
with me, a week off next month for vacation)

âŒ€■ “I think ” (a thought, opinion: my physical therapist is 
very skilled, the secretary is incompetent)

“I” statements keep people focused on themselves and their 
emotions vs. blaming another’s behavior. They prevent defensive-
ness in the listener and create vulnerability in the speaker. But 
they’re hard to remember to use, especially in conflicts, where 
the urge is to blame. Feel the energy difference in the following:

âŒ€■ “I’m not being heard” vs. “You’re not listening to me.”
âŒ€■ “I’m uncomfortable with how you’re speaking to me” vs. 
“You don’t know how to talk to people.”

âŒ€■ “I feel unappreciated.” vs. “You never say thank you.”
âŒ€■ “I’m concerned about problems with your work.” vs. “You’re 
incompetent.”

âŒ€■ “I feel angry” vs. “You make me angry.”

NOTE: The phrase “You make me angry” makes another 
responsible for one’s feelings. But people don’t make others 
feel a certain way (though they can push their buttons)—
they’re responsible for their own feelings. People’s emotions 

are often due more to their history and personality than a 
current situation. And different people react differently to 
the same circumstance. For example, a chairman might say 
to three residents, “I need to talk to you about something 
regarding your patient.” A sensitive resident feels scared of 
being fired. An angry resident gets mad that the chairman 
dares to question his competence. An open-minded resident 
feels confident, knows there may or may not be a problem, 
and is open to praise or constructive criticism.

Catch Phrases to Help Resolve Conflicts
Discussing and resolving conflicts makes many people uncom-
fortable. It can be helpful to use certain phrases that signal a 
desire to work out the issue, and interest in the other person’s 
point of view:

Useful Catch Phrases

When anticipating an awkward or difficult conversation, 
ask for time to talk with phrases like:

âŒ€■ “Do you have a minute? I’d like to talk to you about 
something.…”

âŒ€■ “Can we pick a time later today to talk about what hap-
pened between us this morning?”

To signal your desire for you both to work it out 
together, try:

âŒ€■ “Can we talk about how we can both resolve this?”
âŒ€■ “Our getting along is important to me—would you 
agree? Can we find a mutually satisfying solution?”

To signal your willingness to see your side of the problem 
and to work on it, say these powerful words:

âŒ€■ “Help me to understand this from your point of view.”
âŒ€■ “What am I doing that upsets you?”
âŒ€■ “How can I do that differently so it will work for you?”

DESC Communication Model
DESC, a simple communication model using “I” statements cre-
ated by Sharon Cox, RN, MSN, CNAA (15), is frequently used 
in medical and other industries to help resolve conflicts and to 
facilitate expression of emotions and needs in a way that is easy 
to hear. It should be practiced often, following the basic format, 
though not necessarily verbatim.

NOTE: In a conversation, any of the four DESC com-
ponents can also be used alone, or less than four can be 
used. Each component is an excellent way to express that 
particular concept. DESC stands for:

	 Describe Situation: “When you .” (describe a situation)
	 Explain Impact: “I feel .” (an emotion) and/or: “The 

impact on me is .” (describe effects)
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	 State Needs/Wants: “I need/am asking you to . Can you 
do that? Does that work for you?”

	 Consequences: Use if necessary: “If this doesn’t change, I’ll 
have to ” or “The results will be ” (16).

Some prefer to memorize the key words in this model for a 
structure to follow, and it’s easy to remember:

	 D When you…
	 E I feel/felt … and the impact on me was…
	 S I want/need…
	 C If not, I’ll…

The DESC model can also be varied:

âŒ€■ After Describing and Explaining, ask: “Can you tell me why 
that happened?”

âŒ€■ After Describing and Explaining the effects and Stating your 
need, ask: “Can you tell me how you feel about what I’m saying?”

Here are some examples:
A nurse keeps texting or beeping a resident who doesn’t 

respond. He asks to speak privately with her later:

	 D—“Nancy, I had a patient emergency. When you text or beep 
me 3 times in 15 minutes,

	 E—I feel frustrated and rushed to finish what I’m doing and 
it distracts me.

	 S—If you have something important and I don’t respond after 
say two attempts to reach me, assume I can’t get back to you. 
Please call the secretary or a nurse on the unit and ask them 
to relay your message to me or if necessary, call the chief 
resident and let her take care of the problem. Would that work 
for you?” If Nancy finds this acceptable, she’d say: “OK, fine, 
I’ll try that. If it doesn’t work I’ll let you know.” And you say, 
“Great, let’s see how that goes, thanks.” And the conversation 
ends. If Nancy refuses to call someone else, has no other solu-
tion, and insists you respond immediately, you say:

	 C—“Since you’re not willing to try this, I’ll bring this up to 
my Residency Program Director. Maybe she can discuss it with 
your Nursing Director and they can help solve this problem.”

A patient with a broken ankle hasn’t elevated her leg at home 
and the swelling is not going down. You say:

	 D—“Miss Batista, when you don’t elevate your leg through-
out the day at home as I’ve asked you to,

	 E—I feel concerned about your healing. Can you tell me why 
this is happening?”

	 She says, “I can’t lift it up myself. My husband is angry that I 
had this accident so he won’t help me.”

	 S—“I see. Well, I need for you and your husband to work this 
out because he’s your only caretaker. How about I have the 
social worker call him and set up an appointment for the two 
of you to see her tomorrow? It would be good for him to also 
talk about how he’s feeling. Would that be OK with you?

	 C—Because if the leg is not elevated it will take longer to heal 
and you’ll be in more pain.”

	 She agrees, and the appointment with the social worker is 
scheduled.

A patient needs a painkiller and wants you to prescribe an 
opioid medication. You’re reluctant to do this out of concern for 
his safety given his aberrant and unsafe use with this type of 
medication in the past. You say:

	 D—“Mr. James, from our conversations, I understand you’d 
like me to prescribe oxycodone for your pain.

	 E—I feel reluctant to do this and concerned for your health 
and safety since in the past you were not able to take it as pre-
scribed. As we have discussed in the past, this type of medica-
tion can have significant negative effects on your health if not 
taken appropriately.

	 S—I need to treat you with a drug that lessens your pain, but 
doesn’t pose a risk to your health. I suggest you try this other 
medication instead. Call me if it doesn’t stop or reduce the 
pain. We can then discuss another option. OK?”

	 If Mr. James agrees, he’d say: “OK. I don’t know if it will 
work, but I’ll try it.” You say, “OK, keep me posted.” If not 
and he says, “I’d really prefer the oxycodone,” you say:

	 C—“Yes, I hear you, but I don’t think that’s in your best inter-
est. I’m sorry, I can’t prescribe that. If you prefer, I can refer 
you to another of my colleagues for another opinion.”

NOTE: The wording used in the DESC model is impor-
tant. A related model, NonViolent Communication by 
Marshall Rosenberg, offers guidance. It consists of 
4  similar components to DESC: observations, feelings, 
needs, and requests. Rosenberg suggests first, when 
“describing,” to use observational, neutral phrases with-
out judgment or evaluation, consisting of concrete things 
and actions. Simply say what people are doing. Avoid 
using inflammatory words. Neutrally say, “When you 
spoke loudly,” not “When you screamed like a banshee.” 
Second, state the behavior’s impact on you, and how 
you feel when observing this action: hurt, angry, disap-
pointed, and so on. This helps others be compassionate 
and change behaviors. Third, express needs connected 
to the feelings. And fourth, make clear, specific requests, 
or actions that can be done in the present moment. This 
is how to cooperatively and creatively ensure everyone’s 
needs are met (17).

Giving Constructive Feedback
Another conversation people dread is telling others about their 
errors. These are important conversations, though, and when 
done well are important teaching moments that can forge a 
bond between the individuals and can ensure the errors don’t 
continue. It’s helpful to think of it this way: “Be tough on 
the problem and easy on the person.” The person is not bad, 
or stupid. He or she just made a mistake—something every-
one does. Again, make neutral comments about the behavior. 
Don’t judge the person’s character. “What’s wrong with you? 
I can’t believe you made that mistake, AGAIN. Just where 
did you go to medical school?” is not the best option. Use the 
DESC model instead:

A nurse tells Dr. Jones that Resident Angela ordered a wrong 
medication for a patient and then went home. Opening sentence 
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by Dr. Jones: Hi Angela. Got a minute? I’d like to discuss some-
thing with you privately. Angela: Sure, what is it?
	 D—Dr. Jones: Nurse Bonnie told me you wrote a prescrip-

tion for penicillin for Mr. Morris. He’s allergic to this. Bonnie 
realized it before she gave it to him and no harm was done. 
Are you aware this happened? Angela: No. She hasn’t said 
anything to me today.

	 E—Dr. Jones: When I heard this, I was quite concerned for 
both the patient and about your judgment. Can you tell me 
why this happened?

	 Angela: I must not have checked the chart for meds allergies. 
I’ve been very fatigued as well. I’m so sorry.

	 S—Dr. Jones: I need for you to be very accurate when you give 
meds, obviously. Be sure to check the chart first. To address 
the reasons for your fatigue we’ll set up a time to meet to look 
at your schedule and discuss strategies to minimize them. OK?

	 Angela: Yes, of course. I’ll stay on my toes, Dr. Jones. I’m 
glad nothing happened to the patient.

	 C—Great. I do need you to know that if this occurs again, 
I’ll need to write it up officially. Always check with me if you 
have any questions about anything. Mistakes happen, but we 
need to be vigilant and prevent them.

	 Angela: Yes, OK, I understand. I’ll do my best.

Sometimes those who give feedback avoid these conversa-
tions due to their own discomfort. They may feel guilty, afraid of 
causing upset, or don’t want to be the “bad guy.” This can spiral 
down into a tragic situation. For example, a residency program 
director who has consistently avoided addressing a resident’s 
errors may allow this less-than-competent resident to graduate 
because he or she doesn’t want to be the person who negatively 
impacts the resident’s career. While giving such feedback can be 
difficult, it is clearly that physician’s responsibility to take this 
role seriously and engage in these discussions. Again, it’s helpful 
to take a more objective view: “I’m not a bad person for correct-
ing an error, I’m helping the person to not make it again, and 
ultimately I’m enriching the person’s career.”

“Dysfunctional” Speaking Behaviors and 
Their “Functional” Solutions

This list shows things speakers do that impede listen-
ing in others, and strategies to overcome them:

âŒ€■ Not owning your part of a problem: Say, “What I did to 
contribute to this conflict was…, and I’m sorry.”

âŒ€■ Expecting others to read your mind: Don’t make others 
responsible. Express your needs and opinions.

âŒ€■ Sarcasm: If you’re angry with someone, express this 
directly vs. being sarcastic.

âŒ€■ Being condescending, or shaming, blaming, and belit-
tling: Avoid this. Look within for why you do this.

âŒ€■ Threatening others: This is never acceptable.

âŒ€■ Giving ultimatums: Do this only if you plan to carry 
them out. And rather than angrily saying “Do this 
or else…,” use the “Consequence” part of the DESC 
model and deliver it calmly.

âŒ€■ Cursing at others and name calling: This is never 
acceptable, especially at work.

âŒ€■ “Interrogating” others with rapid-fire questions: Tone 
this down. It shows anger and implies a lack of trust.

âŒ€■ Being the “clown” and joking too much to avoid get-
ting serious: Jokes can hide pain. Go inside yourself 
and ask what vulnerable emotions are underneath your 
joking, and express those instead.

âŒ€■ Needing to be the center of attention and dominating 
a conversation: Work on listening and let others speak.

âŒ€■ Being domineering, talking over others, being 
Â�demanding: This is aggression. Consider working with 
a coach or therapist if you find it difficult to reverse this 
behavior, as your anger may be a significant problem.

âŒ€■ Being vague to avoid being pinned down: Take respon-
sibility and make your opinion clear.

âŒ€■ Being too wordy, going off on tangents, giving too 
much detail: Get to the point quickly.

âŒ€■ Talking fast so the listener can’t respond: Breathe 
between sentences and let others talk as well.

âŒ€■ Lecturing or preaching: Avoid this. Offer an opinion, 
and then let others decide how to resolve their issues.

âŒ€■ Complaining vs. wanting to resolve an issue: Take 
responsibility and find ways to solve the problem.

âŒ€■ “Calling in the troops” or naming others who feel as 
you do to prove you’re right: Just speak for yourself.

COMPONENTS OF COMMUNICATION—  
PART IV: ADDITIONAL STRATEGIES FOR USE 
WITH PATIENTS

This section takes the communication skills and strategies dis-
cussed so far and incorporates them into specific circumstances 
with patients. It also adds new skills. Topics are the basics of the 
patient interview.

The Patient Interview
Whether during the first or subsequent visits with a patient, phy-
sicians and other clinicians need to create a connection with their 
patients, and be sure to involve them in the decisions regarding 
the management of their own care. In this light, clinicians should:

âŒ€■ Begin an interview in a way that helps build rapport (18):

1.	 Make sure they know the patient’s name, and introduce 
themselves to the patient.

2.	 Establish an attentive (using eye contact), respectful, and 
nonjudgmental relationship using neutral language.

3.	 Avoid taking excessive notes.
4.	 Be fully transparent when discussing their findings and 

concerns.(continued)
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âŒ€■ Elicit and ask about the patient’s perspective on his or her ill-
ness, using open-ended questions (18):

1.	 Ensure they’ve understood the patient’s symptoms/Â�problem 
by paraphrasing them back to the patient using reflective 
listening, and asking the patient if they’ve heard them 
accurately.

âŒ€■ Negotiate with their patients to reach common ground (18):

1.	 Share their findings and propose/explain the management 
plan clearly.

2.	 Ask the patient, “What questions and concerns do you 
have?”

3.	 Answer the questions and discuss the patient’s concerns.
4.	 Ask, “Are you willing and able to do this?” “What obsta-

cles may get in the way of carrying out this plan?” “How 
can we make this work?”

âŒ€■ Elicit, acknowledge, and address the patient’s multitude of 
emotions:

1.	 Use open-ended questions. Ask, “How do you feel about what 
I’m saying?” “What emotions are you feeling right now?”

2.	 Reflect back what they’ve heard.
3.	 Reassure the patient and indicate they understand how the 

patient feels (18).

âŒ€■ Check for understanding, feasibility, and mutual resÂ�
ponsibility (18):

1.	 Ensure the patient understands the diagnosis and treatment 
plan by asking the patient to reflect back to the physician 
what the physician said.

2.	 Respect the patient’s autonomy. Help the patient make a 
decision based on the information and advice.

Giving Information to Patients
It’s important to reiterate that during the patient interview, patients 
must be given clear, accurate, and complete information about who 
their providers are, and about the following aspects of their care:

âŒ€■ The names of their physicians, nurses, physical therapists, 
social workers, and so on, whether they see these practitioners 
privately or when inpatient in a hospital or rehabilitation facility.

âŒ€■ The specifics of tests being ordered, the reason for ordering 
them, and the results.

âŒ€■ Informed consents.
âŒ€■ Diagnosis.
âŒ€■ Prognosis.
âŒ€■ Treatment plan procedures and strategies, including what 
patients can do for themselves such as at-home exercises.

âŒ€■ Where, when, with whom, and for how long treatment will occur.
âŒ€■ Side effects of treatments and medications
âŒ€■ How pain and emotional distress can be relieved.
âŒ€■ If and how families and other caretakers will be involved.
âŒ€■ Medical insurance paperwork, reimbursements, ans so on.

Unfortunately, many patients don’t get this information. A sur-
vey of hospitalized patients and their physicians revealed fun-
damental gaps in patients’ knowledge of their illness, with 43% 

of patients being unaware of their diagnosis and 90% being 
unaware of potential medication side effects. Physicians overesti-
mate patients’ understanding of their diagnosis and the care plan 
(19). In another study that interviewed hospitalized patients and 
their physicians, only 32% of patients correctly named at least 
one of their hospital physicians, and 60% correctly named their 
nurses. Complete agreement on the anticipated length of stay 
occurred only 39% of the time. A substantial portion of hospital-
ized patients don’t understand their care plan. This may adversely 
affect patients’ ability to provide informed consent for hospital 
treatments and to assume their own care after discharge (20).

How Much Sensitive Information to Reveal
Another difficult issue that physicians face is how truthful to be 
when telling patients information that’s scary or causes strong emo-
tion. The answer is “completely.” In her writing on communication 
with the patient and family in palliative medicine, Leslie Fallowfield 
stated,

“In efforts to protect patients from uncomfortable and distressing 
facts, doctors and nurses frequently censor their information in 
the mistaken belief that what someone does not know does not 
harm them. This misguided albeit well-intentioned assumption 
is made at all stages of the disease trajectory. Less-than hon-
est disclosure is apparent when a patient first reports suspicious 
symptoms, at confirmation of the diagnosis, when the putative 
therapeutic benefits of treatment are discussed, at recurrence or 
relapse, and towards the end of life. Most attempts by doctors 
to protect patients from the reality of their situation often cre-
ate further problems to patients, their relatives, and their friends. 
Furthermore, it can lead to inconsistent messages being given 
by other members of the multi-Â�disciplinary team. Economy with 
the truth often leads to conspiracies of silence that usually build 
up to a heightened state of fear, anxiety, and confusion, rather 
than one of calmness and equanimity. The kinds of ambiguous 
or deliberately misleading messages received by patients may 
afford them short-term benefits while things continue to go well, 
but it has unfortunate long-term consequences. A patient with a 
shortened or uncertain future needs time and space to reorganize 
and adapt their life towards the attainment of achievable goals. 
Realistic hopes and aspirations can only be generated from hon-
est disclosure. Although communicating the truth can be painful, 
deceit may well provoke greater problems” (21).

Delivering Bad News
What can at times make relaying sensitive information diffi-
cult is a doctor’s own emotions. To address them, it’s helpful to 
“anticipate” them with the “Emotions” self-reflective exercise, 
repeated here:

Self-Reflective Exercise: Emotions

When anticipating an upcoming difficult situation, sit qui-
etly and take a few deep breaths. Envision the situation in 
your mind and how it may go. Ask yourself, “What emo-
tions do I feel now as I anticipate this situation?” Fear or 
dread may arise, but with practice of that situation, calm-
ness and ease may also arise.
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As physicians become “conscious” of their emotions in 
these difficult situations, the emotions can be better managed. 
The common feelings that arise of fear, dread, anxiety, and so 
on, are normal, and physicians should reassure themselves of 
this. Telling a patient or family member about imminent death is 
never a pleasant task. Neither are typical conversations physiat-
rists face when the outcome is likely to be poor, like talking to a 
patient with a spinal cord injury or with a parent about a brain-
injured child about the extent of the impairments and prognosis 
for recovery. While practice will make these discussions easier, 
it’s important not to numb oneself to them over time. If this hap-
pens, the doctor will sound cold and lacking compassion. Main-
taining one’s humanity in medicine requires being able to stay 
connected to one’s emotions.

The following strategies are helpful when preparing for and 
delivering bad news:

Preparing for and Delivering Bad News

âŒ€■ Perform deep breathing exercises or meditation for 
5  minutes by yourself before speaking to a patient  
and/or family member.

âŒ€■ Be aware of your own emotions during the conversa-
tion. Quietly take deep breaths as you need to.

âŒ€■ Deliver bad news when you have time for the talk. Use 
a comfortable, pleasant private room. Sit down.

âŒ€■ Prepare the patient by saying you’re about to tell him or 
her something very difficult.

âŒ€■ Look for nonverbal cues as the person listens to you. Be 
prepared for and acknowledge strong emotions.

âŒ€■ Straightforwardness and lack of prevarication are 
essential.

âŒ€■ Use little medical jargon.
âŒ€■ Give the patient ample time to express fears and worries.
âŒ€■ Use reflective listening to be sure the patient under-
stands you, and encourage him or her to ask questions.

âŒ€■ Be informed for the session. Know about the 
Â�problem,  resources for the patient, and what must be 
done next.

âŒ€■ Schedule a follow-up visit even if you refer the patient 
elsewhere. He or she will  appreciate your ongoing 
concern.

âŒ€■ People can show amazing resilience. Don’t be sur-
prised if the news upsets you more than the patient (22).

âŒ€■ Do 5 minutes of deep breathing afterward to get calm. 
If it upsets you, share your feelings with a colleague.

Calming Upset, Anxious, and Angry Patients and 
Families—and Staff
Another area in medicine that can challenge physicians and 
other staff is in calming patients who are anxious, angry, or 
otherwise upset or acting out. The following strategies are use-
ful when dealing with difficult situations with patients and 
families.

Calming Upset, Anxious, and Angry Patients 
and Families—and Staff

âŒ€■ Do deep breathing or meditation for 5 minutes by 
yourself before speaking to them, to get calm. If you 
don’t have 5 minutes, take several deep breaths on the 
elevator or while going to the situation.

âŒ€■ Have a few team members respond at the scene if the 
upset is significant.

âŒ€■ Call security or the police if the situation is potentially 
dangerous.

âŒ€■ Smile and introduce yourself. Say “I’m/we’re here to 
help.”

âŒ€■ Try calming the person/group. Say: “I hear you’re 
upset. A good way to calm down is to take some deep 
breaths, OK? Let’s all try it—take a slow deep breath 
in, now slowly breathe it out. Let’s do that 3 times.”

âŒ€■ Set ground rules: “OK, let’s have one person speak at 
a time.”

âŒ€■ Ask someone to speak first. Use reflective listening. 
Say: “Joan, tell me what the problem is.”

âŒ€■ Let the person speak without interruption. Say: “Tell 
me more” or “What happened next?”

âŒ€■ Practice empathy. Put yourself in the patient’s position. 
Imagine how the patient and his or her family are feeling.

âŒ€■ Actively listen. Help get the patient to his or her vulner-
able Â�feelings—this in itself will calm the patient. If they 
don’t say the emotions directly but you hear them, reflect 
them back: “Joan, I hear how upset and scared you are.”

âŒ€■ Apologize for the problem: “I’m so sorry this is 
happening.”

âŒ€■ Align yourself with the patient: “Yes, I agree with you, 
this is a very frustrating situation.”

âŒ€■ Find a solution. Ask: “How can I help?” or “What if we 
try this?” Involve the patient and ask, “Would do you 
think would work?”

âŒ€■ Keep taking deep breaths yourself as you need to stay 
calm, and stay aware of your own emotions.

âŒ€■ Avoid false reassurance: Don’t say “Don’t worry, all 
will be fine” unless you know it will. This works if you 
need to correct the type of meal a patient gets. It doesn’t 
if the patient will never regain use of his or her limb.

âŒ€■ Try resolving the issue.
âŒ€■ Check back later that day or soon after to see how the 
situation is progressing.

âŒ€■ Do 5 minutes of deep breathing afterward to get calm. 
If it upsets you, share your feelings with a colleague.

Again, the above suggestions for defusing difficult patient 
situations can also be used with colleagues and staff, and 
in one’s personal life. Simply substitute the patient with 
someone else. The strategies are identical.

NOTE: Many of these strategies can also be used with 
upset staff members:
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REMEMBER THIS:

âŒ€■ Underneath anger is fear. The more anger, the more fear. Try 
to get the person to get to the source of the fear and discomfort 
(23). And help the patient to feel his or her fear. A mother who 
is very angry that her seriously injured daughter’s physician 
hasn’t visited her yet today might be terrified her daughter will 
die. Say: “I hear how angry you are. You must be very fright-
ened for your daughter.” Let her respond, and listen. Then 
offer a solution: “I’ll find out when the doctor will arrive.”

âŒ€■ Underneath anger are also other vulnerable emotions. To 
a patient angry that he or she will need to use a cane for 
6  months, say: “I hear how disappointed you must be that 
the healing process is taking so long. It will come to an end, 
though, and you should have a full recovery.”

âŒ€■ Sometimes people just need to vent. Especially in crises, 
while ambulances arrive, hospitalization occurs, and so on, 
vulnerable feelings get buried. It may take several days for 
the reality of the situation to sink in, after which the emo-
tions surface. Expressing them and being heard is cathartic 
and promotes healing.

SUMMARY

As evidenced by the many topics in this chapter, good communi-
cation covers a large range of practical strategies and skills used 
in listening, speaking, and body language, as well as less obvi-
ous aspects of being aware of one’s own emotions and needs and 
empathetic to those of others. Being fluent in these skills is criti-
cal for positive patient care outcomes and the reduction of errors, 
and for good relationships between health care professionals and 
their patients. What practitioners need is a desire to change, and a 
commitment to improve one’s communication skills using these 
strategies. People who are best at dialogue understand they have 
to work on themselves first. “They realize that not only are they 
likely to benefit by improving their own approach, but also that 
they’re the only person that they can work on anyway. As much 
as others may need to change, or we may want them to change, 
the only person we can continually inspire, prod and shape—
with any degree of success—is the person in the Â�mirror” (24). It’s 
definitely worth the effort.

CASE VIGNETTES/SCENARIOS

1.	 Think of a situation where you as a physician don’t get along 
with a peer physician. Write what is problematic about your 
relationship. What about this person bothers you? What do 
you do that bothers this individual? Pick an aspect of the 
relationship you want to work on and discuss with your peer. 
Using the DESC model, write out the back-and-forth dialogue 
you’d use, from approaching the individual, to the talk.

2.	 A 12-year-old child who was injured in a motor vehicle acci-
dent is expected to make a full recovery. To regain his inde-
pendence at home, he needs to do more things for himself. 
However, his concerned mother wants to do everything for 
him. They come in for a visit and the child complains that his 
mother will not let him do more for himself. Plan to speak to 
the mother about this during the visit. Be empathetic. Write 

how you’d approach this and why. Use the DESC model, and 
write out the back-and-forth conversation you’d have with her.

3.	 Think of a leadership person you have a relationship with—
chairman, professor, and so on— (or knew) whose commu-
nication skills you admire. Be specific. Write what you like 
about this person’s skills or style. What skills does he or she 
use with patients and staff when speaking and listening? How 
do you feel in this person’s presence? What traits possessed by 
this person can you emulate? Give examples of how you can 
put this into practice.

4.	 A 23-year-old woman is admitted to the spinal cord injury 
service with a newly diagnosed spinal cord injury. She has not 
been told about her injury or the impact it will have on the rest 
of her life. In preparation for this important conversation with 
your patient, write about the information you need to share 
with her about her condition, how you will discuss it, and her 
possible responses.

5.	 Think of all the professional members of your team (Â�doctors, 
nurses, physical therapists, etc.). Identify 2 of them with 
whom you have had conflicts in the past. Put yourself in their 
shoes regarding what it’s like to do their job. Write about 
what you discover. Write how you view them and discuss the 
skills, benefits, and value they bring to the team. Write about 
what you can do to improve your relationship with them.

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following is not part of the DESC model?
A.	 Explain
B.	 Consequence
C.	 Satisfy
D.	 Describe
E.	 State

2.	 Asking a patient, “Can you please tell me what parts of the 
home care regimen you’re doing and how that’s going?” is an 
example of:
A.	 A closed-ended question
B.	 An intrusive question
C.	 A derogatory question
D.	 An open-ended question
E.	 An inflammatory question

3.	 Of the following behaviors, which best describes an important 
part of conflict resolution?
A.	 Focusing on what the other person did wrong
B.	 Proving that you’re right
C.	 Stating the part you played that exacerbated things
D.	 Threatening to tell the person’s supervisor
E.	 Blaming the other person

4.	 Reflective listening is best characterized by which of the fol-
lowing behaviors of the listener?
A.	 Telling the person how he or she can relate by sharing a 

similar personal story of his or her own
B.	 Offering an opinion about the person’s situation
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C.	 Paraphrasing back to the person the content of what he or 
she just heard

D.	 Telling the person what he or she thinks the person should do
E.	 Criticizing what the person has said

5.	 Which of the following best characterizes “I” statements? 
They:
A.	 Promote defensiveness in the listener
B.	 Create vulnerability and honesty in the speaker
C.	 Are a self-absorbed, narcissistic form of speaking
D.	 Keep the speaker focused outward and blaming others
E.	 Don’t create vulnerability and honesty in the speaker
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Sorush Batmangelich

GOALS

Demonstrate knowledge and application of principles to the 
practice of professional education in the physician teaching and 
learning enterprise.

OBJECTIVES

1.	 Discuss the principles and practice of adult education in the 
context of physician professional development.

2.	 Describe Accreditation Council for Graduate Medical Edu-
cation (ACGME)’s new accreditation system (NAS), mile-
stones, competencies, clinical competency committee (CCC),  
clinical learning environment review (CLER), and residency 
review committee (RRC) roles.

3.	 Discuss/demonstrate effective techniques for enhancing 
didactic, clinical, case presentation, psychomotor, and bedside 
teaching skills.

4.	 Demonstrate/practice/role-play delivery of constructive 
feedback.

5.	 Examine various models of supervision.
6.	 Review the qualities and characteristics of mentorship.

The continuum of physician education embodies undergrad-
uate medical education (4 years), graduate medical education 
(another 4 years), and continuing medical education/continu-
ing professional development (up to 40+ years). Although the 
focus of this chapter and book is on professional development 
of faculty, residents, and fellows, as well as graduate medical 
education spanning residency and fellowship training and devel-
opment, the application and practice of professional education 
principles applies to the entire spectrum of physician education.

Professional education has evolved into a complex system. 
Health care is transforming itself and undergoing reengineer-
ing of how to best address health care through interprofessional 
teams. Educating health care professionals should keep up with 

this transformation. Medical education is about patient-centered 
care that should exist within the realm of learner-centered educa-
tion. The objectives for this chapter are to provide tools and strate-
gies for professional development, as well as recommend practical 
and relevant applications and “how to” guides and tips to comple-
ment your clinician educator’s portfolio and armamentarium. 
You should be able to apply many of these skills immediately to 
enhance and improve your proficiency and techniques as educa-
tors. By the end of this chapter, we expect that you will improve 
your skills as educators and become sensitive to providing, recog-
nizing, sensing, and seizing opportunities for teachable moments 
and learning moments. Teachable and learning moments are brief 
episodes characterized by intentional and/or unplanned signals 
and opportunities for bridging resident/fellow education gaps by 
the clinician educator.

Content areas covered include competencies, milestones, 
teaching and feedback, evaluation, supervision, and mentorship.

COMPETENCIES

The Oxford dictionary defines the noun competence as “the abil-
ity to do something successfully or efficiently.” The Merriam 
Webster dictionary defines competence as “an ability or skill” 
with synonyms such as capability, capableness, capacity, abil-
ity, and faculty. Competency is the composite of knowledge, 
skills, and attitudes/values to allow the individual to effectively 
perform in one’s practice setting and meet the profession’s stan-
dards. Knowledge, skills, and attitudes/values are the classical 
three-legged pillars of professional education that shape the 
judgments essential for interprofessional collaborative practice.

The continuum of physician education is driven by the six 
core competencies embedded in all residency and fellowship 
program requirements. These competencies are patient care/
procedural skills, medical knowledge, practice-based learn-
ing and improvement, interpersonal and communication skills, 

4:â•‡ Application of Principles of Professional  
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The new educational milestones are “developmentally 
based, specialty specific achievements that residents are expected 
to demonstrate at established intervals as they progress through 
training. Residency programs in the NAS will submit composite 
milestone data on their residents every six months synchronized 
with residents’ semiannual evaluations”(2).

Milestones are shared understanding of expectations that 
map learning experiences to the six core competencies. Milestones 
serve as metrics across the learning continuum from student to 
practitioner, providing a rich source of longitudinal tracking and 
monitoring of important quality indicators that define the educa-
tional outcomes of the residency program.

Milestones also match competencies with developmental 
readiness. In the NAS, programs are expected to document annual 
evaluation trends and continuing program progress assessment. 
The six core competencies will remain as anchors for the NAS 
milestones. The NAS levels comprise five stages of physician 
professional development, from novice to expert/master, hence 
Levels 1 to 5, described as follows:

	 Level 1—Novice: Expected competencies of a graduating 
medical student

	 Level 2—Advanced Beginner: Expected competencies of end 
of physical medicine and rehabilitation (PM&R) postgraduate 
year (PGY) 1 resident

	 Level 3—Competent: Expected competencies of end of 
PM&R PGY 2-year resident

	 Level 4—Proficient: Expected competencies of end of PM&R 
PGY 3 graduating resident prepared for unsupervised practice

	 Level 5—Expert: Expected competencies of advanced resi-
dent fellow specialist and practicing physician

The foundation and origins of the five progressive levels 
of medical education and physician professional development 
endorsed and adopted by ACGME’s NAS were adapted from 
and first described in the literature by the Dreyfus brothers in 
1980 (3), as illustrated below.

	 Novice—Follows rules (knows right from wrong): Don’t 
know what they don’t know —Level 1

⇓

	 Advanced Beginner—rules + situation: Know what they 
don’t know—Level 2

⇓

	 Competent—rules + selected contexts + accountable: Able 
to perform tasks and roles of the discipline—restricted 
breadth and depth—Level 3

⇓

	 Proficient—accountable + beginning intuitive; immediately 
sees what: Consistent and efficient in performance of task 
and roles of discipline—know what they know and don’t 
know—Level 4

⇓

	 Expert—Immediately sees how; has seen many patterns: In-
depth knowledge of discipline—know what they know—Level 5

⇓

professionalism, and systems-based practice. Residency and fel-
lowship programs focus on building and demonstrating profi-
ciency in the six core competencies.

The core competencies are core values that constitute the 
basic foundation for physician development, defined not only 
by clinical skills but also, equally important, by the skills of 
the heart, values, and cultivating habits of lifetime practice 
that is immersed in self-assessment, inquiry, innovation, and 
discovery. Competence is defined as “the habitual and judi-
cious use of communication, knowledge, technical skills, 
clinical reasoning, emotions, values and reflection in daily 
practice for the benefit of the individuals and communities 
being served”(1).

Physicians are trained to be clinicians and expected to be 
teachers. The six domains of competencies were articulated and 
adopted by the ACGME and the American Board of Medical 
Specialties (ABMS) in the late 1990s and became the essential 
requirements of organized medicine and physician education 
across undergraduate, graduate, and continuing medical/profes-
sional education development.

Residents must learn and integrate the six competen-
cies into their daily professional conduct. This cannot happen 
unless faculty members serve as role models for these compe-
tencies. You cannot teach competencies and quality care if you 
are not doing it.

These core competencies inform the culture of continuous 
improvement and accountability, and have become the com-
mon currency and expected standard measures and markers in 
improvement of quality, safety, and efficiency (triple aim) of the 
U.S. health care system. In addition to accrediting organizations, 
insurers, hospitals, and organizations representing quality, cre-
dentialing, and the federal government have embodied these core 
competency values.

The six core competencies, expectations of each compe-
tency, and content guide defining each competency is repre-
sented by Appendix 1.

ACGME’S NAS AND EDUCATIONAL MILESTONES

Beginning in 2009, the ACGME began to articulate and reor-
ganize its accreditation system to the commonly known NAS, 
heralded by “milestones” and “levels” as fundamental under-
pinnings (2). The NAS transitions the ACGME’s accreditation 
system from a “process” orientation to that of “educational 
outcomes.” The NAS has two major objectives: (a) assessment 
of trainees to determine if the resident/fellow is competent 
and (b) accreditation of the residency/fellowship program. 
The milestones support a framework for the assessment of the 
development of the physician in key dimensions of the elements 
of physician competency in the given specialty. The milestones 
for each specialty have been crafted by a working group made 
up of members of the respective RRC, the ABMS certifying 
board, program directors, and residents.

The educational milestones are observable developmental 
steps, organized under the 6 competency areas, that describe a 
trajectory of progress on the competencies from novice (enter-
ing resident) to proficient (graduating resident) and, ultimately, 
to expert/master.
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systems based. CLER visits are scheduled every 18 months by 
a team of visitors, and these engage a different site each visit. 
CLER will focus on the six domains of (a) quality improvement, 
(b) patient safety, (c) supervision, (d) transitions of care, (e) duty 
hours/fatigue management, and (f) professionalism (6,7).

Institutional procedures and outcomes will be reviewed. 
CLERs will observe and evaluate daily operations by conduct-
ing “walk-arounds” of the institution and interview residents, 
faculty, administrators, quality and safety point persons, nurses 
and other allied health members, and executives. Significantly, 
CLERs will engage and interact with and survey chief executive 
officers, deans, designated institutional officials (DIOs), chief 
financial officers, chief medical officers, and chief nursing offi-
cers, commonly referred to as the “C and D suites.”

Milestones are organized into 5 numbered levels. Tracking 
and monitoring residents from Level 1 to Level 5 coincides with 
moving from novice (Level 1) to expert (Level 5). These five 
levels do not correspond with PGY of education, as residents 
nationally are exposed to clinical experiences during different 
residency years. Also, milestones are just one source of infor-
mation for graduation decision making. Ultimately, the program 
director will have to make a judgment, based on CCC’s input, 
whether the resident “has demonstrated sufficient competency to 
enter practice without direct supervision.”

Residency programs will use milestones as a reporting mech-
anism for each period. Such a process is designed for programs to 
use in semiannual review of resident performance and reporting 
to ACGME. Upon a program’s submission of milestones assess-
ments, the ACGME generates a milestones evaluation report for 
the program. In the initial years of milestones implementation, 
the RRC will examine milestone performance data for each pro-
gram’s residents as one element in the next accreditation system 
(NAS) to ascertain whether residents overall are progressing as 
expected. For a given program, the review committees will com-
pare aggregate program-level data and de-identified milestone 
data for resident performance against cohorts longitudinally.

Programs will have to review and report for each semian-
nual period the selection of milestone levels that best describe 
each resident’s current performance and attributes. Selection of 
a level connotes that the resident substantially demonstrates the 
milestones in that level, as well as those in lower levels; in other 
words, a hierarchical structure. For example, a resident demon-
strating Level 3 competency is also expected to have demonstrated 
Levels 1 and 2.

Descriptions of the Milestones Levels (8) are as follows:

	 Level 1: The resident demonstrates milestones expected of an 
incoming resident.

	 Level 2: The resident is advancing and demonstrates additional 
milestones, but is not yet performing at a mid-residency level.

	 Level 3: The resident continues to advance and demonstrates 
additional milestones consistently, including the majority of 
milestones targeted for residency.

	 Level 4: The resident has advanced so that he or she now sub-
stantially demonstrates the milestones targeted for residency. 
This level is designed as the graduation target, but does not 
represent a graduation requirement. Making decisions about 

	 Master—intuitively integrates with novel patterns (consid-
ers different and alternative ways of doing things): Expert 
who relishes the unknown, or the situation that breaks the 
rules—who the experts go to for help—don’t know what they 
know—Level 5

The process of learning any new skill can be divided into 
four stages, illustrated as follows, described in 1990 by Neil 
Whitman (4). These descriptions of learning stages were ini-
tially adapted from Noel Burch in the 1970s describing the four 
stages for learning any new skill. The literature also attributed 
this model to the founder of humanistic psychology Abraham 
Maslow’s “Hierarchy of Needs” in the 1940s (5).

	 Unconscious Incompetence (Novice): Don’t know that they 
don’t know—Level 1

⇓

	 Conscious Incompetence: Know that they don’t know—Level 2

⇓

	 Conscious Competence: Know what they know and don’t 
know—Level 3/4

⇓

	 Unconscious Competence (Expert): Know what they know 
and don’t know that they know—Level 5

MILESTONE EXPECTATIONS AND REPORTING

Milestones consist of knowledge, skills, attitudes, and other 
attributes for each of the ACGME competencies organized in 
a developmental framework from less to more advanced. As a 
resident progresses from entry into residency through gradua-
tion, milestones serve as descriptors or markers and targets for 
performance expectations.

The NAS expects every residency program to establish 
a CCC whose responsibility is to assess the milestones. The 
CCC’s role is to establish guidelines and thresholds to ascertain 
whether a resident is competent, and provide supporting infor-
mation and evidence as to competency. The key characteristic 
of the CCC is that the member group collectively makes com-
petency decisions through multiple broad consensus, not relying 
on just the program director or rotation supervisor’s judgments. 
Decisions relating to competency and progressive advancement 
will be based on dashboards of collective and summative data, 
and through group conversations and wisdom. Also, if a resident 
is judged to be deficient in competencies and not achieving the 
milestones requirements, the remediation strategy is relegated to 
the CCC. Warnings, probation, repeating rotation, or counseling 
to consider another specialty or profession’s decisions might be 
options available to the CCC.

Historically, there has been a disconnect between graduate 
medical education (GME) and chief executive officers of medi-
cal centers. ACGME’s NAS attempts to address this issue. Aca-
demic Institutional Reviews by ACGME of residency sponsoring 
bodies will now be conducted through the new NAS’s CLER, 
authorized to implement continuous workplace monitoring 
and assessment. It is estimated that 80% of medical errors are 

Cristian_87833_PTR_04_031-053_13-08-14.indd   33 8/13/14   11:25 AM



34â•‡ ■â•‡ I: Basic Principles

(born between 1946 and 1964), (c) Generation X (born between 
1965 and 1984), and (d) Millennials or Generation Y (born 
between 1985 and 2005). Table 4.1 describes the top 10 multi-
generational attributes (10).

What Does It Mean to Teach?
In the age of NAS, teaching and assessing the core competencies 
is a priority and should be seamlessly integrated with all teaching 
methods, didactics, journal clubs, mortality and morbidity con-
ferences, seminars, hands-on procedural instruction, and so on.

Think back and remember an exemplary teacher. What 
qualities and characteristics demonstrated by the teacher influ-
enced your learning? Some of these memorable qualities might 
be skills in inspiring and “igniting the learning fires,” motivating 
and challenging students, and having the ability to engage and 
excite the learner and evoke enthusiasm about the content being 
taught. In fact, these are the same qualities of an effective teacher.

The effective teacher displays skills in creating a “want 
and need to know” environment. These educators “don’t tell” 
or “don’t spoon feed” information, but rather “guide the learner 
to answers.” This is typically known as the Socratic teaching 
method. Socrates, the Greek philosopher and teacher, was exem-
plary in pioneering teaching techniques through effective ques-
tioning skills, rather than “telling.”

The term doctor is derived from the Latin word docer 
meaning “to teach.” The 4th-century Hippocratic Oath enjoins 
the physician to teach the craft of healing to younger colleagues. 
Demonstrating effective teaching skills and the art of teaching 
draws upon the science of education and is process oriented.

Scholarship is a pillar of professional development. Boyer 
and Glassick articulated the meaning of scholarship and remind 
us that physicians must demonstrate competency and commit-
ment to scholarship, including the scholarship of teaching (11–13). 
The ACGME has adopted Ernest Boyer’s definition of the three 
types of scholarship (11): (a) the scholarship of discovery (peer-
reviewed funding, peer-reviewed publication of original research), 
(b) the scholarship of dissemination (review articles or chapters in 
textbooks), and (c) the scholarship of application (publication or 
presentation of case reports, clinical series, lectures, workshops 
at local, regional, or national meetings; or leadership roles in pro-
fessional or academic societies). For clarification, being scholarly 
means “improving on others and self,” while doing scholarship is 
to advance the field.

Effective teaching components consist of the content to 
be taught, the learner’s attributes and characteristics, and the 
context within which teaching takes place. The ultimate goal of 
effective teaching is “delivering the right learning, to the right 
learner at the right time!” The role of the effective teacher is to 
take a complex body of knowledge (content) and communicate 
that at the appropriate learner development stage and level of 
understanding (learner—Dreyfus Levels 1–5, novice to expert), 
learner’s preferred learning styles (learner), within the par-
ticular teaching context, such as didactics, seminars, clinical 
venue, bedside, journal clubs, or hands-on procedure practicum 
(context).

Clearly, residency and fellowship programs have an obliga-
tion for commitment to education and teaching. Teaching is an 

preparedness for graduation is the purview of the residency 
program director. Over time, study of milestones performance 
data will be necessary before the ACGME and its partners 
will be able to determine whether milestones in the first four 
levels appropriately represent the developmental framework, 
and whether milestone data are of sufficient quality and rigor 
to be used for high-stakes decisions.

	 Level 5: The resident has advanced beyond performance 
targets set for residency and is demonstrating “Aspirational” 
goals, which might describe the performance of someone who 
has been in practice for several years. It is expected that only 
a few exceptional residents will reach this level.

Progressive implementation of the NAS for ACGME/RRC 
reviews is being phased in between July 2013 and July 2014 for 
all 26 ACGME-accredited core specialties. The NAS for PM&R 
will be phased in beginning July 2014. With respect to the reli-
ability and validity of the milestones—which were developed by 
working groups of ABMS board members representing major 
stakeholders—construct, criterion, and predictive validity will 
be established over time with accumulation of national data (9).

The ACGME/RRC’s NAS is characterized by compliance 
requirements for ongoing annual data collection, tracking and 
monitoring of evaluation and assessment trends of residents, 
programs in key performance, and learning outcomes measure-
ment markers. An expected prominent feature of the NAS is to 
facilitate opportunities for early identification of suboptimal 
performance. Residency programs will be expected to report 
aggregated milestone data for their residents every 6 months, 
synchronized with residents’ semiannual evaluations.

The milestones and levels of resident learning outcomes are 
being defined by each specialty and developed by expert panels. 
Graduates of all residency programs will have to demonstrate 
achievement of the required milestones before graduation and 
entry to unsupervised practice, documented by the programs as 
the final graduation milestones.

As of this writing, the PM&R RRC has drafted 27 sets of 
milestones across the 6 domains of core competencies, distributed 
as follows: patient care (7), medical knowledge (9), professional-
ism (3), interpersonal and communication skills (2), practice-based 
learning and improvement (3), and systems-based practice (3).

TEACHING AND FEEDBACK

Multigenerational Workforce
In today’s workplace landscape, working effectively together 
across generations requires sensitivity to, and understanding and 
appreciation of, the typical attributes of each generation. Gen-
erational characteristics such as preferred communication style, 
leadership styles, rewards, motivators, interaction styles, work-
place values, core values, definitions of work, and generational 
“personalities” have profound implications for learning and 
teaching outcomes across generations. Unless we are aware and 
prepared to adapt to these generational differences, we will have 
missed teaching/learning opportunities and will not do our jobs 
effectively as educators.

Attendings and residents encompass four age eras: (a) Tra-
ditionalists (born between 1937 and 1945), (b) Baby Boomers 
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development of the physician beyond training well into the Main-
tenance of Certification (MOC) and Maintenance of Licensure 
(MOL) phases.

The ACGME is very sensitive to the balance between 
teaching/learning/education and service rendered by the resi-
dent. Despite the importance given to teaching by ACGME and 
the RRCs, protected teaching time and creating incentives for 
teaching remain challenges. DaRosa (14) cited major barriers to 
effective teaching by faculty members, such as lack of faculty 
development opportunities, attitudes and values faculty might 
have toward teaching, competition with clinical revenue genera-
tion, and limited commitments.

expectation and a competency in physician education, and moni-
tored by accreditation bodies such as ACGME (responsible for 
residency, fellowship, and institutional accreditation) and Liai-
son Committee on Medical Education (LCME; responsible for 
medical school accreditation). The residents and fellows are stu-
dent learners first and foremost, and the faculty member’s teach-
ing mission must be to create and protect space and environment 
for teaching and learning. The resident/fellow learner must 
engage in an iterative cycle throughout the residency, reflecting 
on the following 3 questions: (a) What am I doing? (b) How am I 
doing? and (c) How can I improve? In fact, this quality improve-
ment cycle is repetitive throughout the continuing professional 

ATTRIBUTES

GENERATION

TRADITIONALISTS 
(1937–1945)

BABY BOOMERS 
(1946–1964)

GENERATION X 
(1965–1984) MILLENNIALS (1985–2005)

â•‡ 1 Age era Great Depression and 
World War II

Spiritual awakening, 
sexual revolution, 
and women’s 
liberation movement

Oil crisis, economic 
uncertainty, high 
divorce rates, and 
“latchkey care”

Digital media, high-speed 
communication, abundance 
in society, doting parents, 
and high levels of diversity

â•‡ 2 Generational 
“personality”

Conforming 
Conservative spenders 
Oriented to past

Hard times in 
childhood

Competitive driven

Soul searchers 
Willing to “go the 
extra mile”

Self-reliant 
Skeptical

Risk takers

Seek balance and a 
sense of family

Realistic about the present

Optimistic about the future

Prefer collective action

Tenacious

â•‡ 3 Core values Dedication/sacrifice

Loyalty

Honor

Patriotism

Family

Optimism

Personal growth

Personal gratification

Team player

Health and wellness

Work

Technoliterate

Fun and informality

Pragmatism

Global thinking

Results-oriented

Challenge the 
system

Social consciousness

Morality

Achievement-oriented

Respect for diversity

Money

â•‡ 4 Definition of work Obligation Adventure Challenge Means to an end

â•‡ 5 Workplace values Respectful of authority

Age equals seniority

Hardworking

Dedicated

Reserved

Obedient

Avoid conflict

Formal

Follow protocol

Social

Idealistic

Driven

Fast-paced

Independent

Confident

Value personal time

Challenge the status 
quo

Loyal to staff leader

Task oriented

Want options

Expect feedback

Multitask through 
multimedia

Resist rules

Value work/life balance

â•‡ 6 Interactive style Individual Team player Entrepreneur Participative

â•‡ 7 Leadership style Directive; command 
and control

Consensus-building Everyone is equal Yet to be determined

â•‡ 8 Preferred 
communication 
style

Memo Face-to-face E-mail Instant messaging, texting

â•‡ 9 Rewards Satisfaction in a job 
well done

Money, recognition, 
title

Money, freedom Meaningful work

10 Motivators “We respect your 
experience”

“You are valued and 
needed”

“Forget the rules, do 
it your way”

“You will work with other 
bright, creative people”

TABLE 4.1â•‡ Characteristics of the Four Generations Currently in the Workforce
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âŒ€■ Learners treated according to their professional stage identi-
ties, developmental readiness, roles/responsibilities, who they 
are, and their capabilities.

âŒ€■ Learners are clear about where they are going, how they will 
get there, and how they will know when they got there and 
have succeeded.

Practice-based learning and improvement (PBLI), one 
of the six core competencies, is the cornerstone of adult learn-
ing and self-directed learning. Lifelong learning (LLL) and 
self-Â�assessment are hallmarks of adult learning and continu-
ous professional development (CPD). LLL reinforces, expands, 
and improves core competencies. CPD is the “chronic” habit of 
Â�looking at your own practice over time longitudinally and com-
paring it to peers and to acceptable national standards. ABMS’s 
Maintenance of Competency (MOC) and FSMB’s (Federation of 
State Medical Boards) MOL are embedded in a culture of con-
tinuous learning, practice improvement, and opportunities for 
self-directed learning and self-assessment. Competencies for 
LLL address what you are doing, how you are doing, and how 
you can improve. Specifically, LLL habits include (a) drawing 
upon high-quality unbiased evidence-based health care literature 
and critical thinking; (b) application of clinical and educational 
information; (c) literature search and retrieval strategies; (d) PBLI 
methods; (e) self-reflection (developing analogies and new mental 
models, and improving practice from moving from old to new 
ways of practicing) and assessment; and (f) skill sets for learning 
management, drawing upon one’s own resource for learning and 
knowledge management (learning-how-to-learn).

Effective Teaching and Teaching Competencies 
Strategies
Some common teaching methods and environments during 
residency include lectures and seminars (didactics); journal 
clubs; grand rounds; inpatient; outpatient; consultations; bed-
side teaching; case conferences (case-based learning); hands-
on procedures such as electromyography (EMG) and injections 
(psychomotor); clinics; objective structured clinical examina-
tions (OSCEs); standardized patients (SPs), simulations, actors; 
and problem-based learning (PBL).

We were brought up in a didactic education world and U.S. 
medical education is no exception, characterized by predominately 
being lectured to, referred to as “passive learning.” As educators, 
we know that we should promote a variety of modes of instruc-
tional delivery. David Davis’s (20) study informs us that high-
impact instructional formats that are more likely to result in desired 
behavior/attitude change when compared to traditional didactic 
lectures have the following characteristics in common: learner-
centered, interactive, meaningful/relevant/personal, reinforcing, 
successive or repeated, and mixed methods teaching. Foley and 
Smilansky (21) over 30 years ago informed us that 80% of infor-
mation delivered by lectures is forgotten within 8 weeks, and that 
after 20 minutes of lecture, the learner’s attention drops dramati-
cally. The lecture is the weakest method for changing behavior.

“Tell me and I’ll forget; Show me and I may remember; 
Involve me and I’ll understand.” This Chinese proverb reminds 
us that learning is dramatically improved when the learner 

Why learn to teach? The notion that “Teachers are born to 
teach” and “Teaching is only about knowing the subject mat-
ter (content based)” are myths. There is no “gene” for good 
teaching. Good teaching skills and behaviors are learned and 
acquired traits and improved with practice and feedback. Physi-
cians improve their individual professional and clinical problem-Â�
solving skills through teaching. Teaching is “like learning 
twice.” Learning embodies both education and assessment/eval-
uation. Faculty serve as role models to resident learners who will 
spend 20% of their time as residents engaged in teaching peers, 
medical students, and other team member health professionals. 
Similarly, medical students receive one-third of their knowledge 
from attendings and house staff teaching.

Adult Learning Principles and Practice
The foundation of physician learning is embedded in adult edu-
cation principles and practices, or andragogy (15). The life span 
of learning is a continuum that moves from pedagogy [how chil-
dren learn, as articulated by Jean Piaget (16), renowned cogni-
tive child developmental psychologist) to andragogy (how adults 
learn, as described by Malcolm Knowles (17,18), father of adult 
education, and Cyril Houle (19)], each with distinct characteris-
tics illustrated in Figure 4.1.

As reflected in Figure 4.1, adults learn best when:

âŒ€■ They are enabled to be actively involved in the teaching/
learning activity.

âŒ€■ Their personal model of reality is acknowledged and 
respected, allowing them to pursue their own learning goals, 
self-reflection, and fostering and supporting self-directed 
learning.

âŒ€■ Learning that matters is relevant, practical, meaningful, and 
relates to current tasks, experiences, actual problems, or 
issues, with immediate direct application.

âŒ€■ Immediate feedback is provided; adults want to know how 
they are doing.

âŒ€■ Learners’ past experience, knowledge, skills, values, and 
motives are deployed to their existing roles, responsibilities, 
and resources for learning.

Figure 4.1â•‡ Learning Continuum Over a Life Span

PEDAGOGY to ANDRAGOGY

Pedagogy (Piaget) Andragogy (Knowles)

• Evaluation is self-assessment
• Immediate feedback
• Equality/mutual respect,
   cooperation/collaboration
• Independent study/projects,
   experimentation

• Directed learning
• Teacher-centered
• Nonreflective learning
• Evaluation through external
   assessment 
• Competitiveness, grades,
   tests, quizzes
• Learners externally
   motivated (rewards,
   competition, grades)
• Learners are dependent on
   others

• Facilitated learning
• Active learning
• Learner-centered
• Learning for immediate
   application
• Self-directed, independent
   learning
• Learners intrinsically/internally
   motivated, but external
   motivation also plays a role
• Self-reflective learning
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actively does a task, discusses what is taking place, practices, 
and teaches others, referred to as “active learning.” As illustrated  
in the Learning Retention Pyramid (22), Figure 4.2, retention 
rate improves progressively as you more actively involve and 
engage the learner as when you move from passive to active 
learning. Figure 4.2 demonstrates that we remember only 10% of  
what we read, 20% of what we hear, 30% of what we see, 50% 
of what we hear and see (as when we engage in discussion), 70% 
of what we practice by doing, and 90% of what we teach others.

Teaching is as much an art as it is a science. Artful teachers 
have the ability to leverage subtle manipulations of emotion, in 
addition to being content experts. Proficient teachers invariably 
display the following qualities: (a) establish rapport with learner, 
be supportive, be accessible, be compassionate, and be organized; 
(b) create optimal student–teacher dynamics and relationships 
with frequent exchanges that enlist mutual trust and respect and 
individual consideration; (c) have passion for teaching; ability to 
excite, motivate, generate enthusiasm, and emotionally activate 
learners; (d) early on set up goals, directions, and expectations, 
and target teaching to learners’ level of knowledge and develop-
mental preparedness; (e) give feedback and expect feedback in 
return; engage in self-evaluation and reflect on one’s own teach-
ing; and (f) demonstrate mastery and competence in subject mat-
ter being taught.

Learning Styles
As previously stated, the effective teacher considers a learn-
er’s preferred learning styles. Educators have known for many 
years that learning styles affect the way we learn. Highlighted 
are three well-known assessments used in medical education to 
identify preferred learning styles and personality indicators: (a) 
Myers-Briggs Type Indicator (MBTI) (23). MBTI is one of the 
most commonly used psychological personality tests that maps 
individuals across four sets of coordinates across a continuum: 
Extroversion (E) ↔ Introversion (I), Sensing (S) ↔ Intuition 
(I), Thinking (T) ↔ Feeling (F), and Judgment (J) ↔ Per-
ception (P). This excellent instrument can be used to identify 
and, if desired, intentionally match personalities among resi-
dents or faculty, or between faculty supervisor and resident. (b) 
Kolb’s Learning Style Inventory (24): This indicator identifies 

individuals across four dimensions—Convergers, Divergers, 
Assimilators, and Accommodators. (c) The third inventory tool 
well validated in the health professions is the Rezler Learning 
Preference Inventory (RLPI) (21): This is useful in identify-
ing conditions and situations that facilitate individual learning 
and types of learning situations preferred by the learner. This 
instrument describes how you learn best, but does not evalu-
ate your learning abilities. Scores reflect how you learn across 
three sets of continuum: Abstract (AB) ↔ Concrete (CO), 
Teacher-Structured (TS) ↔ Student-Structured (SS), and Inter-
personal (IP) ↔ Individual (IN). AB learners prefer learning 
theories, general principles, and concepts, as well as generat-
ing hypotheses. CO learners prefer learning tangible, specific, 
practical tasks and skills. TS learners prefer well-organized, 
teacher-directed objectives, with clear expectations, assign-
ments, and goals defined by the teacher. SS learners prefer 
learner-generated tasks, are autonomous, and are self-directed. 
IP learners prefer learning or working with others; emphasis 
is on harmonious relations between students and teacher and 
among peer learners. IN learners prefer learning or working 
alone, with emphasis on self-reliance and tasks that are soli-
tary, such as reading or interacting with computers.

Feedback and Educational Contract
The practice of drawing up an “educational contract” between 
the resident learner and attending supervisor and in providing 
feedback is extremely useful and important in order to lay out 
mutual expectations, avoid setting up learners for failure further 
into the rotation, and ensure a “win–win” situation. “BOGERD” 
is an acronym for a six-step process described by Bulstrode 
and Hunt (25) that establishes a teacher–learner education 
contract that keeps the end in mind from the beginning, as in 
Day 1 or beginning of the rotation, and is explicit about mutual 
obligations.

	 B represents Background assessment of a resident’s abili-
ties. Invest the time upfront to assess the resident during 
the first several days or week of the rotation to observe and 
determine individual strengths and limitations. Begin with 
a comprehensive assessment of the resident’s capabilities 
and competencies (baseline data) when beginning a rotation, 
using tools such as knowledge tests, direct observation of 
skills, Resident Observation and Competency Assessment 
(RO&CA), Global evaluations, Resident Self-Assessment, 
and Summative Competency-based evaluation, to name a 
few. Based on these results, aim teaching to address train-
ing needs during the rotation, considering the resident’s 
strengths and weaknesses.

	 O stands for disclosing and sharing expected Opportunities 
during the rotation, and seeking feedback on opportunities 
that the resident might be expecting.

	 G, or Goals, is formally articulating on Day 1 or at the begin-
ning of rotation what the rotation covers, such as learning 
objectives, Dreyfus resident level-specific competencies, and 
milestones.

	 E is Evaluation informing the resident as to how (e.g., 
global evaluations, RO&CAs, knowledge tests, multisource 

Average Student Retention Rates

Figure 4.2â•‡ Learning Retention Pyramid

National Training Laboratories, Bethel, MD 
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2.	 Why are the authors trying to answer this question (Â�relevance)? 
(1–2 min)

3.	 What is the study design (design)? (2 min)
4.	 What are their methods (methods)? Include a brief description 

of the statistical approach (5 min).
5.	 What did they find (findings)? (5 min)
6.	 Critique of methods and conclusions (5–10 min)
7.	 Is this applicable and relevant? Implications for further inves-

tigation? Why? (5 min)

To integrate and address ACGME competencies during 
journal club involves the following:

1.	 Patient Care: Does the article influence patient care practices 
in PM&R, and, if so, how? PC

2.	 Medical Knowledge: What new medical knowledge has been 
learned as a result of the article? MK

3.	 Practice-Based Learning and Improvement: Does the article 
contribute scholarly evidence to “best practices” in rehabilita-
tion care? Practice-related quality improvement (QI)? Sources 
for self-study? PBLI

4.	 Interpersonal and Communication Skills: Does the article 
enhance your ability to communicate with patients, families, 
team members, caregivers, or interprofessional health care 
colleagues/providers? IPCS

5.	 Professionalism: Does the article contribute to learning of 
humanistic qualities, advocacy, cultural, ethical, diversity, 
and/or professional issues in rehabilitation care? PROF

6.	 Systems-Based Practice: Does the article contribute to 
understanding of how the health care system works, patient 
safety, cost-effectiveness, utilization and resource identifi-
cation, and accessibility, with emphasis on post-acute care 
strategies? SBP

Didactic Lecture Presentations
All residents must be able to acquire skills in conducting 
didactic presentations. Teaching is an expected competency 
in all residency training. Having at least one lecture presenta-
tion made by resident videotaped, and preferably two to three 
during the entire residency to track progress and improve-
ment, serves as a powerful resident development instrument. It 
would be optimal to have a trained observer such as a profes-
sional educator or clinician educator assess the presentation 
using a skills checklist, followed by feedback and debriefing 
for improvement purposes.

Every didactic presentation must have an opening, body, 
and closing. As indicated previously, optimal lecture presenta-
tion length is 15 to 20 minutes, after which, unless you alter the 
instructional approach (exercises, small group discussions, dem-
onstrations, cases, video triggers, etc.), attention and retention 
dramatically decline. The two most common errors in didactic 
presentation are talking too much, and information overload 
(“stuffing 10 pounds of sugar in a 5-pound bag!”). Focus on two 
to three key objectives you wish to get across, rather than trying 
to cover it all in 20 minutes.

The skills checklist for rating a lecture reflects ability in 
organizing lecture material (clarity and organization), skills 

360° evaluations, formative and summative evaluations) 
and how frequently they will be evaluated, as well as feed-
back expectations.

	 R, Remediation/Rescue, is to let the resident know what the 
consequences of not meeting rotation expectations will be and 
the remediation process, when necessary. And,

	 D is the contract Deal; validate to make sure the resident has 
fully heard and understands the BOGERD process you articu-
lated and ask him or her to sign off on the learning contract or 
deal indicating approval by both resident and attending super-
visor. This process is illustrated Figure 4.3.

Competency-Based Journal Club
A novel method for teaching core competencies while conduct-
ing Journal Clubs in a seamless fashion is described as follows.

1.	 Residents choose two journal club articles on the topic 
assigned, of their own choosing, or those designated by their 
supervisor.

2.	 The articles must have been from within the past 5 years, 
unless they are considered classical articles and are still 
meaningful and relevant.

3.	 These articles must be chosen at least 4 weeks prior to the 
journal club and approved by the faculty supervisor.

4.	 After the attending supervisor approves the articles, residents 
prepare their presentations.

5.	 Articles are distributed to all residents and faculty in advance 
of the journal club date.

6.	 Presentations may be informal or formal using PowerPoint, 
although not required.

7.	 It is expected that all the residents and faculty attending the 
educational activity will have read the articles.

8.	 Presentations are expected to be a brief overview of the 
key elements of the paper, which will then be followed by a 
discussion.

The following questions should be answered in the journal 
club (recommend 25–30 min per article, with the suggested time 
breakdowns as follows):

1.	 What questions is the article trying to answer (hypotheses)? 
(1–2 min)

Figure 4.3â•‡ BOGERD Process 

Educational Contract

Background Assess resident ability

Opportunities Mutual opportunities

Rescue Consequences/remedial

Deal Mutual understanding

Goals Objectives/competencies

Evaluation Assessment/feedback

“Keep the end in mind from the beginning.
What should happen on Day 1 of rotation”
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5.	 Draw on learner experiences: The first rule for learning men-
tioned earlier is “knowing your audience.” Part of this exercise 
to uncover what the learners want is to also capture their pre-
vious knowledge and experiences as a resource for teaching.

CLINICAL TEACHING, CASE PRESENTATIONS, 
AND FEEDBACK STRATEGIES

Feedback
Feedback is vital, transformational, and enhances relationships. 
Feedback is important in the learning process because it identi-
fies and reinforces strengths; it also identifies and corrects errors 
and performance weaknesses. If delivered correctly, feedback 
can significantly improve the learning process and outcomes. 
Think back to a time when you received or delivered constructive 
feedback that was helpful and reflect on why that communica-
tion was helpful. Conversely, think back when you delivered or 
received unhelpful feedback that was challenging and reflect on 
why the nature of that communication was not helpful. Providing 
feedback to learners is a key component of adult learning and 
teaching practices.

Feedback is information that highlights the dissonance 
between the actual and the intended result. Feedback is infor-
mation communicated to the learner that is intended to modify 
the learner’s thinking or behavior for the purpose of improved 
learning (26). Ende states that “Without feedback, mistakes go 
uncorrected, good performance is not reinforced, and clinical 
competence is achieved empirically or not at all” (27). Feed-
back should be both given and solicited. Giving feedback is the 
communication to a person or group about how their behavior is 
affecting you. Receiving feedback is the reaction by others about 
how your behavior is affecting or influencing them.

Listed are some tips, guidelines, and pitfalls for feedback:

â•‡ 1.	 Feedback requires direct observation, based on objectives 
and established standards and program requirements. Avoid 
subjective or arbitrary feedback or comments about person-
ality or attitude that are difficult to change.

â•‡ 2.	 Plan to limit feedback to three or fewer points during each 
feedback session.

â•‡ 3.	 Begin feedback by reminding the resident why the feedback 
meeting is important, and that the sole purpose of feedback 
is for continuing professional development in other words, 
the feedback is improvement oriented.

â•‡ 4.	 Always begin feedback by first asking for the resident’s self-
assessment. For example, ask, “How do you think you are 
doing?” It is more effective when you ask the receiver to 
give feedback first using his or her own language, which 
will make your job easier; this also enhances buy-in and 
Â�receptivity of feedback.

â•‡ 5.	 Feedback should be well timed to coincide immediately or 
soon after observed behavior.

â•‡ 6.	 Feedback should be based on independent, unbiased, first-
hand data and personal observations, and not on assump-
tions, judgments, or what you may have perceived or heard 
from other second or third parties, such as other attendings 
or residents.

in use of voice and body movements in delivering a lecture 
(expressiveness, voice, eye, face, hands coordination), and 
skills in the use of audiovisual aids. Assessment categories 
corresponding to the assessor’s observations may include “Not 
Done,” “Only Partially or Rarely Done,” “Completely or Usu-
ally Done,” and “Not Applicable or Can’t Recall.” Perhaps 
the most important component of the lecture presentation 
evaluation form is the “comments” section, an open-ended  
section to capture strengths and weaknesses observed in your  
videotaped lecture.

At a minimum, have a faculty member observe the presen-
tation and use a checklist to evaluate the presentation skills, fol-
lowed by constructive feedback. The videotaped presentation 
can also be used along with the checklist to critique the presen-
tation. It is especially effective to have residents view their vid-
eotape independently and use the checklist to self-assess, then 
compare results of their own self-assessment with those of others 
who evaluated them. Also, have an evaluation form completed 
by peers and others in attendance covering presentation skills.

A practical tool to remember when creating PowerPoint 
slides is the 7 × 7 Rule: No more than 7 words per line, and no 
more than 7 lines per slide.
Five important rules for learning and teaching are as follows:

1.	 Know your audience: You must take the time to assess what 
the needs, and level of needs, of your audience are. This will 
avoid boring the learners because the subject matter is too ele-
mentary or fundamental for their level, or conversely, frustrat-
ing them because the material is too advanced beyond their 
level of preparedness. A quick and easy way to assess needs 
before your presentation is to take some time and directly ask 
the participants, “Why they are there?” and elicit several topic 
areas that participants want addressed. This technique is con-
sistent with adult learning practices.

2.	 Ordering of content: Always start with learning objectives 
for your presentation. For a 1-hour presentation, develop 2 to  
3 learning objectives. Start with an opening that draws atten-
tion and engages learners; for example, “Why is this topic 
so important?” or start with an anecdote or a personal story. 
Your conclusion should summarize the learning objectives 
you set out to accomplish. Remember this rule: “Tell them 
what you are going to say,” “Tell them,” and “Tell them what 
you said.” This draws upon the learning power of repetition 
and reinforcement.

3.	 Active participation: Allow opportunities for the audience 
to be active participants and engaged in an “active learning” 
process. This can be accomplished through “mixed method” 
teaching, which enhances learning efficacy and results in 
desired behavior/attitude change; or by introducing practical 
exercises such as case-based breakout sessions, small group 
discussions, PBL, demonstrations, video triggers, and experi-
ential learning.

4.	 Immediate feedback: An essential rule about adult learners is 
that they seek immediate feedback and “want to know how 
they did.” We will talk more about feedback later, but for now 
remember to provide frequent and constructive feedback at 
the appropriate time.
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â•‡ 7.	 Feedback must be constructive and improvement oriented; it 
must clearly address specific behaviors a learner can control 
that are remediable.

â•‡ 8.	 Constructive feedback behavior fulfills 2 criteria: descrip-
tive (specific) and nonjudgmental. Describe/articulate 
specifically what needs to be done to correct the problem. 
Phrase feedback in descriptive nonjudgmental language that 
is aimed at specific performance standards or recommen-
dations, not generalizations. Feedback pertains to decisions 
and actions, and not to personality.

â•‡ 9.	 Align feedback to developmental readiness of the resident and 
expected level of task difficulty. Consider expected Dreyfus 
levels of resident development and milestones trajectory.

10.	 Express how the observed behavior or task affected you 
or the patient, and the resulting positive or negative con-
sequences if the mistake is corrected or not corrected. For 
example, why was what you observed great, and conversely, 
why was what they did incorrectly not a desired behavior?

11.	 Closure and summarization: Conclude the feedback ses-
sion by summarizing and ensuring comprehension and 
agreement, as well as plans for follow-up steps. Reinforce 
desirable behaviors, repeat corrective actions, and offer 
encouraging comments.

BEDSIDE TEACHING

One of the weakest and most challenging clinical teaching 
venues is at the bedside. While resident learners tell us that 
hands-on bedside teaching is one of the most valuable medi-
cal education teaching components, the amount of teaching 
that takes place at the bedside has been questioned. Typically, 
during morning rounds, the focus is on administrative aspects 
of patient care such as patient orders, chart notes, laboratory 
values, factual information, and whether certain management 
steps were done or not done. Bedside teaching should be more 
than administrative management. The bedside must be used for 
two purposes: patient care and teaching. The patient at the bed-
side provides an excellent opportunity to teach and integrate 
the six core competencies. The attending must use the bedside 
encounter time to (a) demonstrate, observe, or verify technical 
skills; (b) explain and bridge fundamental principles, concepts, 
and theory to patient care; (c) demonstrate humanistic and pro-
fessionalism skills, patient-centered care and empowerment, 
and team-based care; and (d) provide feedback, evaluation, and 
reinforcement of directly observed skills, including communi-
cation, between patient, resident, and team.

CASE PRESENTATIONS WITH FEEDBACK—
SNAPPS AND MICROSKILLS MODELS

Case presentations are one of the most ubiquitous teaching 
methods used during residency. Clinical case presentations must 
satisfy 2 purposes: taking care of the patient and teaching the 
resident. Case presentations are powerful tools, if executed prop-
erly, to integrate the core competencies and teach patient safety 
and quality, evidence-based PM&R, communication skills, cost-
effectiveness, evaluation, and feedback. Case presentations can 

be effective clinical exercises when attending and resident role-
play. Highlighted further are two effective models for conduct-
ing case presentation teaching: Wolpaw’s SNAPPS (28), and 
MICROSKILLS (29), also known as the “One-Minute Preceptor.”

The acronym SNAPPS is a six-step case presentation pro-
cess, described in Figure 4.4:

What makes SNAPPS so effective is that it is learner-Â�

centered, as the resident presenting the case takes the active 
lead role driving his or her own learning. This is ideal for a 
typical 6- to 7-minute case presentation, and ideal even for out-
patient settings or clinics. SNAPPS, as described in Figure 4.4, 
facilitates the transition from a teachable moment to a learning 
moment, when both attending preceptor and resident learner 
contribute and share the educational engagement responsibil-
ity. The attending preceptor in SNAPPS assumes the role of 
“Coach,” facilitating the presentation, being a resource, and 
responding to uncertainties and cues observed from the resi-
dent. The preceptor should not provide the answers, but instead 
ask the resident to independently seek the information and dis-
cuss it with the preceptor in a follow-up encounter. Educators 
have known that the act of looking up information has more 
learning impact than if the answer were provided on the spot 
from the attending. SNAPPS is intuitive, easy to learn, and 
internalized in no time.

Another clinical teaching technique is the five-step 
MICROSKILLS, also known as the 1-Minute Preceptor model, 
an effective clinical teaching tool described in Figure 4.5:

	 Step 1: Solicit a tentative clinical commitment by the resident. 
This allows the preceptor to gain insight into the learner’s 
skills in medical reasoning and medical judgment by asking 
for two to three differential diagnoses (hypothesis trigger-
ing) and the next plan of action. The preceptor must avoid the 

MODEL FOR CASE PRESENTATIONS

âŒ€■ Summarize briefly the history and findings

âŒ€■ Narrow the differential to two to three: Focus  
on what’s most likely

âŒ€■ Analyze the differential: Give your rationale

âŒ€■ Justify/Compare/Contrast alternatives

âŒ€■ Probe the preceptor by asking questions

âŒ€■ Uncertainties? Difficulties? Alternative approaches?

âŠ‘● What else should I include in the differential 
diagnosis?

âŠ‘● I’m not sure how to examine the knee…?

âŒ€■ Plan management for the patient’s medical  
issues—at least attempt

âŒ€■ Select a case-related issue for self-directed  
learning—commit to regular patient-based learning

FIGURE 4.4â•‡ SNAPPS Six-Steps (28)
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temptation for providing cues or prematurely providing the 
answers (avoid premature closure and pattern recognition), or 
providing cues for the diagnosis (not fully allowing the resi-
dent to entertain alternative hypotheses) and management, so 
a bad example would be for the attending to say, “Sounds like 
brachial plexopathy…, don’t you think?”

	 Step 2: Probing for rationale or supporting evidence by ask-
ing, “What else did you consider? Why did you rule out that 
choice? What are the major findings that led to that conclu-
sion?” Encourage the resident to think along evidence-based 
medicine to justify the strength of the diagnosis, treatment, 
or management, citing, for example, Cochrane systematic 
reviews or other meta-analysis review studies. Here the attend-
ing preceptor must avoid providing his or her opinion, such as: 
“I disagree.â†œ…Do you have any other ideas? This seems to be 
a classical case of radiculopathy.”

	 Step 3: Repeat and reinforce what the resident learner did 
right and articulate why by providing effective feedback. For 
example, the attending might say, “You considered the socio-
economic factors for this patient’s medication and discharge 
to home instructions. That will greatly contribute to patient 
adherence.” On the other hand, a poor example might be to 
say, “You are right…â†œ.That was a good decision…â†œ.Nice pre-
sentation,” without explaining why.

	 Step 4: Make a generalizable teaching point such as concepts, 
general rules, and principles, or find teaching points that can 
be applied to other clinical situations. For example, the pre-
ceptor might say, “The goal of bladder retraining of patients 
with SCI are.â†œ…You will have to ensure free flow of urine…
empty the bladder generally every 3 hours with consistently 
<100 ml of residual urine volume…reestablish urinary con-
tinence.” Similarly, a bad example would be for the attend-
ing to say, “The patient has severe cystitis. Don’t start bladder 
retraining.”

	 Step 5: Correct mistakes and discuss next steps with further 
corrective feedback. A good example would be for the attend-
ing to say, “I agree that the patient is probably drug seeking, 
but we still need to do a careful history and physical exam.” 
Conversely, a poor example would be to reprimand the resi-
dent personally or subjectively, rather than being objective, by 
saying, “You did what?…What were you thinking?”

Avoid making the following common errors when conduct-
ing the One-Minute Preceptor (five-step Microskills) clinical 
teaching: (a) taking over the case; (b) not allowing for suffi-
cient wait time for resident response or being too impatient with 
interaction; (c) extending the interaction into a mini-lecture; (d) 
asking leading questions that cue to a particular answer; and (e) 
pushing the learner too hard.

Questioning Levels
Benjamin Bloom, the father of Bloom’s Taxonomy (30), defined 
3 major levels of questions:

	 Taxonomy Level 1: Recall/recognition
	 Taxonomy Level 2: Simple interpretation of data
	 Taxonomy Level 3: Problem-solving

In both the Microskills and SNAPPS models of clinical 
teaching, pay attention to your questioning techniques. Aim 
questions to uncover a learner’s preexisting knowledge and 
level of understanding. Avoid relying mostly on closed ques-
tions that require rote memory-oriented answers, classified 
as Taxonomy 1, and referred to as “convergent” questions. 
Instead, focus on higher cognitive-level open-ended questions, 
Taxonomies II and III, which require data interpretation and 
problem solving, respectively, also referred to as “divergent” 
type questions.

Bordage (31) and Connell (32) posited that the hallmark and 
art of clinical teaching is for the faculty preceptor to get into 
the resident’s mind to articulate his or her thinking during case 
presentations, and to express and explore uncertainties and diffi-
culties, while allowing the resident the opportunity to learn from 
mistakes. By doing so, the attending can check and explain the 
resident’s assessment and decision-making competencies.

Procedural Skills Teaching (Psychomotor Skills)
Historically, teaching hands-on technical and procedural skills 
followed the “See One, Do One, Teach One” model, but this 
practice is no longer valid. Hands-on technical skills training 
in the age of core competencies and milestones should follow 
the “See Some, Practice Many With Feedback, Do One Compe-
tently” model. McLeod (33) elucidated the seven principles for 
proper teaching of procedural skills, listed as follows:

1.	 Plan Ahead: Review competencies and objectives related to 
instruction of the procedure. Then, assess the learner’s previ-
ous background and current performance level by direct obser-
vation. Use procedural checklists, where entire procedures are 
broken down into chunks of critical steps, component parts, 
tasks, procedural steps, segments, or subsets. Such a check-
list might include “advance preparation,” “instrumentation,” 
“initiation of procedure,” “administration of procedure,” and 
“termination of procedure.” Good checklists contain five to 
nine items, and it is best to use several checklists. Checklists 
must be easy to use, precise, and efficient. Gawande (34) and 
Nance (35) provided ample convincing evidence in surgery 
that use of checklists reduces morbidity, mortality, and medi-
cal errors; prevents complications; and saves lives.

1. Get a Commitment—What do you think is going on? 
Differential diagnosis? What do you want to do next in 
your workshop?

2. Probe for Supporting Evidence—What led you to that 
conclusion? What else might be important?

3. Provide Feedback—Reinforce. The history was very clear 
and… A better way to think about this is…

4. Teach General Rules—This sort of problem reminds us 
that…

5. Correct mistakes and discuss next steps

FIGURE 4.5â•‡ The 1-Minute Preceptor: Five-Step Microskills 
for Clinical Teaching (29)
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2.	 Demonstrate Procedure: When you demonstrate the proce-
dure, you are also modeling the skills. We are well into the 
age of simulations in medicine. Use of simulations is dra-
matically on the rise in medical and surgical education, and 
is commonly used when demonstrating, teaching, and evalu-
ating procedures. Simulations are defined as the disaggre-
gation of clinical experience with the real patient in a safe 
environment that cannot harm the patient. Simulations allow 
for medical/surgical errors with only “virtual morbidity.” The 
purpose of simulations is both learning and assessment. There 
are many journals, centers, and membership societies repre-
senting medical simulations (Medical Simulation, The Inter-
net Journal of Medical Simulation, SimLEARN National 
Center, Simulations in Healthcare, Anesthesiology, Critical 
Care, Surgery, Association of Standardized Patient Educators 
[ASPE], and Society for Simulation in Healthcare [SSH]).

Some simulations might include SIM MAN (high-Â�
fidelity instruction-driven simulator mannequin), OSCEs, 
virtual patients or SPs (simulated patients, trained actors), and 
other high-fidelity instruments. When demonstrating proce-
dures, which could be real time or videotaped, make explicit 
commentary and provide an explanation during the demon-
stration; for example, what is it that makes what you do work 
and why? Articulate principles, tricks, and pitfalls. Do allow 
for questions during the demonstration. Using models and 
video demonstrations enhances performance and practice.

3.	 Allow for Deliberate Practice: Ericsson (36) submits that 
deliberate practice is most effective only when it is combined 
with coaching and feedback during the learning experience. 
Intentional or effortful practice of a procedure combined with 
immediate feedback, followed by debriefing used as a Teach-
ing Moment, is most effective in teaching technical skills. 
Ask a learner to use a checklist when performing a skill. 
Deliberate practice is when you observe the resident learner 
in action under progressive supervision, allow for repetitive 
and iterative practice (doing it over and over again to reach 
competency), get the resident to describe/verbalize what he or 
she is doing and why, and what one is seeking to observe, then 
encourage self-assessment and reflection.

4.	 Provide Feedback: Coaching and proctoring are important 
components of teaching feedback. As a coach, you are there 
to make learners perform the procedure well and keep them 
out of trouble, and not to set them up for failure. Use the 
checklist items when providing feedback and evaluation. On 
direct observation, the checklist might reflect “Done Cor-
rectly,” “Incomplete/Done Incorrectly,” and “Not Done.” 
Feedback must be timely, constructive, and frequent. Be 
specific and descriptive with your feedback. Ensure feed-
back is nonjudgmental and performance/Â�competency/Â�
objective based. Integrate the content of skills exercise to 
material presented in other parts of the curriculum, such as 
didactics, in order to bridge what they need to learn and do. 
Make sure you evaluate their final performance.

5.	 Self-Assessment: Encourage a learner to self-assess perceived 
level of skill, and to self-assess areas requiring improvement. 
This might require that the learners be videotaped and have 
them observe and critique themselves performing. Allow 

the resident progressive responsibility and begin to fade or 
progressively decrease supervision (moving along ACGME’s 
defined supervision levels from “direct” to “indirect” to 
“oversight”) when you feel they are ready to assume that role. 
Allow enough time and opportunity for the resident learner 
to internalize skills and work out his or her own ways of 
doing things.

6.	 Procedure Complexities: Allow for practice under complex 
and less-than-ideal conditions. This can be accomplished by 
altering and ensuring variability in the complexity of the pro-
cedure or technical skills.

7.	 Modify Teaching Approach: Be prepared to modify or alter 
your teaching approach based on your observation of the 
learner who might be unprepared or deficient with basic skills 
expected for his or her level of competency.

EVALUATION AND SUPERVISION

One of the expected major roles of the faculty attending is con-
tinuing assessment of the resident’s competencies while at the 
same time providing supervision.

The six core competencies were adopted by ACGME, pri-
marily targeting the resident. However, the ABMS also adopted 
the core competencies as components of primary certification 
in core specialties and subspecialties, as well as MOC for phy-
sicians in practice. So one assumption for faculty development 
should be to expect that faculty be held to the same core com-
petency expectations as residents and fellows. Core competency 
expectations must equally apply to faculty, and include the key 
skills that make us faculty, such as leadership, teaching, excel-
lence and safety in patient care, support through the learning 
environment, and supervision and feedback.

Accurate, timely, fair, and honest evaluations are critical 
to the development of the resident. Effective evaluation identi-
fies gaps between current and expected (desired) competency-
based goals, objectives, and individual performance, taking into 
account Dreyfus levels and milestones.

An unfortunately common problem endemic in U.S. medi-
cal education with faculty evaluations of residents is the incon-
sistency between their verbal assessment communicated to 
others and what they record and document on the evaluation 
forms. Roberts and Williams (37) submit that often learners 
with performance deficiencies are unjustifiably passed on to 
the next rotation, instead of being asked to remediate, repeat 
a rotation, or be dismissed. It is important for faculty to rec-
ognize that there are hidden costs of not failing residents who 
deserve to be held back or even failed. Promoting and certify-
ing poorly performing residents is unfair to the public, society, 
and the profession.

There are typical challenges or pitfalls for reasons why fac-
ulty avoid confronting a resident with problems. Some of these, 
articulated by Franklin Medio (38), include (a) not wanting to 
upset a resident, or not knowing how a resident will react, or not 
acting, thinking this would destabilize relationships established 
with a resident, or even jeopardizing careers. Instead, faculty 
ought to look at this issue as a “teaching moment” or “learning 
moment” that confronts and corrects the problem, rather than 
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attacking the person; (b) concerned about legal implications; 
however, GME-related lawsuits are rare and if you are follow-
ing the established institutional standards and procedures, this 
should not be a concern; (c) you as faculty or supervisor might 
be implicitly or explicitly contributing to the problem and wish 
to avoid transparency in admitting or recognizing fault; remem-
ber, professionalism is a required core competency for both resi-
dent and faculty, and being proactive and taking the initiative 
for acknowledgment of fault in the best interest of the resident 
is being professional and demonstrates role modeling for profes-
sionalism; and (d) reducing the gravity of the problem by per-
ceiving the problem to go away without intervention or feeling 
that it is “too late” to insist on corrective action; recognize prob-
lems early on and immediately address with corrective action 
and follow-up expectations.

Formative and Summative Evaluation
There are two major categories of evaluation: (a) formative and 
(b) summative. Features of (a) formative evaluation include iden-
tifying areas for improvement; early detection of problems dur-
ing the learning process; identifying developmental needs and 
developmental readiness; diagnostic and improvement progress-
oriented assessment in teaching and learning; helping residents 
uncover and act upon strengths and limitations or weaknesses; 
typically not considered part of final evaluation or resident’s 
work performance records; and feedback on degree to which 
knowledge, skills, and attitudes/values are being mastered.

(b) Qualities of summative evaluation, on the other hand, 
require final judgment and decisions about a resident’s per-
formance and competency, and is part of the learner’s formal 
appraisal and becomes a permanent record. Summative evalu-
ation certifies and validates mastery, progress, and competency 
at the end of the learning experience, such as an end-of-rotation, 
semiannual evaluation, and final (summative) competency-
based evaluation; these require documentation and verification 
during the final period of education that the resident has dem-
onstrated sufficient competence to enter practice without direct 
supervision. A common mistake in summative evaluation is 
when the evaluator is not careful or thoughtful when evaluat-
ing; he or she may evaluate everything the same and general-
izes an individual’s performance, also referred to as the “halo” 
effect (e.g., all “2s” or all “5s” on a Likert scale). If this occurs, it 
calls into question the validity and reliability of the assessment 
instrument.

Through the CCC, Annual Program Evaluation (APE), and 
the Program Evaluation Committee (PAC), ACGME expects 
formal documented evaluation of the resident, the faculty, 
and the program as a whole. There are different evaluation 
tools for each of the six core competencies commonly used in 
GME. Some of these are global competency rating evaluation; 
semiannual evaluations; multisource feedback, also known as 
360-degree (attempt for at least 8 people, self, and conduct 
at least two rounds per year); RO&CA; mini-clinical evalu-
ation exercise (Mini-CEX); chart stimulated recall (record/
chart review); OSCE; SP (effective for instruction on dealing 
with difficult patients, delivering bad news, or dealing with 
angry patients and families); self-assessment; patient surveys; 

in-training or in-house quizzes and examinations such as the 
American Academy of Physical Medicine and Rehabilitation 
(AAPM&R)’s SAE or American Association of Neuromuscu-
lar & Electrodiagnostic Medicine (AANEM). Self-Assessment 
Examination (SAE) oral examinations; and final summative 
evaluation submitted to the specialty board. The ACGME 
recommends aiming to use at least 10 evaluation instruments. 
NEW INNOVATIONS is a common learning management sys-
tem to capture, document, summarize, and inform evaluations.

A comprehensive listing and descriptions of assessments are 
illustrated in Appendix 2.

Under the ACGME’s NAS, current evaluation methods 
illustrated earlier that are being used by programs may continue 
to be used. Others will be retrofitted to match the milestones, and 
other tools will be phased in as they are developed. The CCC will 
utilize assessment data, including faculty attending assessments 
of residents while on rotation, self-assessments, peer evaluation, 
and multisource assessments by nurses and other health profes-
sionals. The CCC will present each resident for evaluation and 
will be required to provide evidence as to his or her competence.

Competency-Based Evaluations
Assessment tools must be accurate, useful, practical, and rel-
evant. Listed further are some common evaluation instruments 
that can be used to evaluate the six core competencies:

	 Patient Care: global assessment, direct observation, RO&CA, 
formal oral examination, in-training examination, multisource 
360, Mini-CEX, patient surveys, OSCE, simulations, record/
chart review, review of drug prescribing, and structured case 
discussions. Evaluators for these could be faculty members, 
program director, attendings, supervisors, allied health profes-
sional, patients/family members, self, peer residents, and others.

	 Medical Knowledge: global evaluation, direct observation, 
in-house or in-training cognitive examination, OSCE, oral 
examination, record/chart review, review of drug prescribing, 
structured case discussions, and anatomic models and simula-
tions. Evaluators for these could be faculty members, program 
director, supervisors, self, peers, and others.

	 Practice-Based Learning and Improvement: direct observa-
tion, global assessment, RO&CA, project assessment such as 
QI project, multisource 360, record/chart review, in-training 
examination, models and simulations, and OSCE. Evaluators 
for these might be faculty members, attending supervisors, 
program director, allied health professional, families, peer 
residents, self, and others.

	 Interpersonal and Communication Skills: multisource 360, 
direct observation, global assessment, RO&CA, OSCE, patient 
surveys, simulations, formal oral examination, in-training 
examination, and project assessment such as QI project. Eval-
uators for these might be program director, faculty member, 
patient/family member, self, peer resident, and others.

	 Professionalism: multisource 360, direct observation, patient 
survey, global assessment, and project assessment such as 
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QI project. Evaluators for these might be allied health pro-
fessionals, program director, faculty attending, supervisors, 
patient/family member, self, peer resident, patient surveys, 
and others.

	 Systems-Based Practice: project assessment such as QI proj-
ect, global assessment, direct observation, structured case 
discussions, multisource 360, and RO&CA. Evaluators for 
these could be program director, allied health professional, 
faculty member, supervisor, self, peer residents, patient/fam-
ily member, and others.

SUPERVISION

Quality supervision is the anchor of sound medical education. 
Clinical supervision is a complex developmental process in the 
formation of professional identity and competence. Supervision 
must promote professional development while ensuring patient 
safety and prevention of adverse events. The major goal of super-
vision is to meet the resident’s needs for increasing responsibility, 
competence, and autonomy/independence.

Supervision and entrustment are pillars of faculty obligation. 
Supervision can be defined by the acronyms “MOTIVATED 
EDUCATORS,” represented as follows.

In a national survey of 36 residency programs, Baldwin 
(39) studied how residents viewed their clinical supervision and 
informs us that “what happens during work hours, and what it 
does to residents matters more than the work hours themselves; 
and residency experiences are defined by the complex interac-
tions of program characteristics and individual capacities.” Some 
of the problems residents have reported related to supervision 
include lack of supervision, too little time teaching, excessive 
workload, amount of scut work, not enough time to think, not 
enough support personnel, difficulty accessing patient records, 
underreporting of work hours, lack of computer access, and 
excessive on call.

Key effective skills in supervision by attendings demon-
strate the following 6 characteristics: observation, feedback, 
coaching, organization/time management, patience, and good 
bridgers of prerequisite information linked to real-time setting. 
As with any skill, supervisory skills require intentional deliber-
ate practice and reinforcement, or regression and even extinction 
may set in.

Current concern about patient safety has heightened ade-
quacy of clinical supervision as a major issue. In the age of 
NAS, a new understanding of supervision by both faculty and 
resident is required. The challenge in resident supervision is to 
balance autonomy with supervisory tasks, and for graduated 
responsibility in preparing residents for independent practice. 
Numerous barriers pose a hindrance to effective supervision, 
including ethical implications, to what is known as the “hidden 
or informal curriculum,” described by Hafferty (40), a medical 
sociologist. The hidden or informal curriculum is what is not 
spoken openly, but displayed in the clinical arena that resi-
dents observe happening and replicate as “approved behavior.” 
Some examples are not listening carefully to the patient, poor 
communication and relationship-building skills, and lack of 
caring and empathy.

ACGME defines the three major levels of supervision (com-
mon requirements VI.D.3) and examples illustrated in Figure 4.6: 
(a) direct, (b) indirect, and (c) oversight.

RIME and Other Models of Supervision
A major challenge with supervising residents is the ability to 
match the necessary level of supervision to the resident’s Drey-
fus levels with respect to competence, needs, and abilities at that 
particular time during their development, PGY 1, 2, 3, or 4.

Faculty attendings can identify the level of supervision a 
resident or fellow needs, drawing upon several models of super-
vision available: (a) Pangaro’s (41) RIME model, (Reporter, 
Interpreter, Manager, Educator); (b) Stages of Learning Model 
(4,5) (Unconscious Incompetence, Conscious Incompetence, 
Conscious Competence, Unconscious Competence); (c) Dreyfus 
(3) Model (Novice, Advanced Beginner, Competent, Proficient, 
Master); and (d) Hersey-Blanchard’s (42) Situational Leadership 
Model (Enthusiastic Beginner, Disillusioned Learner, Reluctant 
Learner/Cautious Contributor, Expert/Self-Reliant Achiever). 
The Dreyfus and Stages of Learning Models were addressed ear-
lier in this chapter.

The RIME model is a popular and practical tool that can 
be applied when determining the level of supervision a resident 

MOTIVATED EDUCATORS

Manager Engaged

Open to new ideas Diplomatic

Thoughtful Understanding

Innovative Counselor

Visible Advocate

Approachable Teacher

Troubleshooter Organizer

Empathic Resourceful

Disciplined Scholarship

Supervision of residents encompasses two goals: (a) meet-
ing resident’s needs for increasing responsibility, competence, 
and autonomy/independence and (b) engaging in a complex 
developmental process in the formation of professional identity 
and competence. “The privilege of progressive authority and 
responsibility, conditional independence, and a supervisory role 
in patient care delegated to each resident must be assigned by 
the program director and faculty members” (ACGME, Common 
Requirements, VI.D). ACGME expects coordination of resident 
supervision and graded authority and responsibility to exercise 
supervision at 3 levels: direct supervision (supervising faculty 
physically present with the resident and patient), indirect super-
vision (direct supervision immediately available or available 
by phone or electronic modalities), and oversight (supervising 
attending is available to provide review of procedures/encounters 
with feedback provided after care is delivered).
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requires based on his or her needs. This model is illustrated in 
Table 4.2.

Peel (43) illustrated in Figure 4.7 a representation of super-
imposed similarities of these four models of supervision, and 
correlated them with the ACGME Supervision Levels (direct, 
indirect, oversight), with the required amount of support across 
instruction and feedback. The lower right quadrant is a typical 
PGY 1 intern; the top right quadrant is the typical PGY 2 resi-
dent; the top left quadrant is the PGY 3; and the lower left quad-
rant represents the graduating PGY 4.

Education of both residents and faculty on supervision is 
necessary and expected by ACGME. An excellent instructional 
resource and guiding principle for education of faculty and resi-
dents on supervision are the acronym SAFETY and SUPERB 
models developed by Farnan and Arora (44). These two models 
can be used as rules of thumb for teaching effective supervision.

FIGURE 4.6â•‡ Types of Supervision

Level

Direct

Definition Example

EMG

Attending physiatrist rotating
between services

ACGME Standards, 2011

Consults

Discussions with attending
physician who is at home while
residents are with patient or on
call in house

Attending has direct contact with
patient and is physically present
with the resident in providing
care

Attending is physically within
hospital and is immediately
available to provide direct
supervision

Attending not physically present
within hospital but is immediately
available by other means of 
communication (e.g., phone,
paper) to provide direct
supervision

Indirect with direct
supervision
immediately
available

Indirect supervision
with direct
supervision
available

Oversight Attending reviews care that was
delivered by resident after the
fact with feedback

ROLE OF RESIDENT PGY LEVEL SUPERVISION LEVEL

Reporter PGY 1 (Internship) Resident identifies all or most of the information and relates to them well, 
but cannot integrate them with basic knowledge to make a diagnosis or 
interpretation of the problem

Interpreter PGY 2 Resident identifies all or most of the critical information about the patient 
and can form a cohesive, integrated vision of the patient and problem, 
but cannot identify the diagnostic or therapeutic steps or struggles with 
formulation of this

Manager PGY 3 Resident identifies the key information, forms a cohesive vision of the 
patient, and takes the next step of identifying to the team the important 
diagnostic and therapeutic plan for the patient

Educator PGY 4 Resident identifies the key information, forms a cohesive vision and plan 
for the patient, takes the next step in identifying through reading new or 
unusual diagnostic or therapeutic plans, and shares them with the team

TABLE 4.2â•‡ Pangaro’s RIME Model

Cautious contributor
Conscious

Competence
Manager

Competent
Indirect

(available) 

Disillusioned beginner
Conscious

Incompetence
Interpreter

Advanced beginner
Indirect

(immediately available)

Self-reliant achiever
Unconscious
Competence

Educator
Proficient/expert

Oversight

Avid beginner
Unconscious

Incompetence
Reporter
Novice
Direct
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FIGURE 4.7â•‡ Representation of Models of Supervision 
Levels
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SAFETY: This is an education model to guide residents 
when to seek attending input.

	 Seek attending input early: To prevent delays in appropri-
ate care, involve your attending early. Attendings are legally 
responsible for patient care.

	 Active clinical decisions: Contact your attending when an 
active clinical decision must be made such as transfer to sur-
gery, ICU, or another service; invasive procedure; or adverse 
event.

	 Feel uncertain about clinical decisions: To feel uncertain 
about clinical decisions is normal. It is expected that a res-
ident should contact his or her attending if one is not sure 
about a specific decision.

	 End of life care or family/legal discussion: Such complex 
discussions determine the course of patient care. Patients and 
family should also know that the attending is aware of the 
discussion.

	 Transitions of care: Errors often happen during patient 
transitions. Seek attending input when patient is being 
discharged or transferred to the ICU, another service, or 
another hospital.

	 You need help with the system/hierarchy: Despite your best 
efforts, system complexities and the organization might hin-
der patient care. Attendings can help expedite care through 
direct attending involvement with consultants and necessary 
staff.

SUPERB: This is an education model to guide attendings in 
their supervisory roles.

	 Set expectations for when to be notified: Alert your resident 
that you expect to be contacted if the patient is being dis-
charged, transferred to the ICU, going to surgery or another 
service, or expires.

	 Uncertainty is a time to contact: It is normal for a resident 
to feel uncertain about clinical decisions. Ask your resident 
to contact you during circumstances of uncertainty about a 
specific decision.

	 Planned communication: Set up a specific recurring time to 
talk before the resident leaves the hospital each day, or during 
call nights. If a resident gets busy or forgets, the attending will 
contact the resident.

	 Easily available: Inform the resident how he or she can reach 
you, by page, phone, and so on.

	 Reassure resident not to be afraid to call: Let your resident 
know that calling you is not a sign of weakness, or not to feel 
that you would think this is a stupid question, and that it is OK 
to wake you up for notification. The attending would rather 
know what is going on.

	 Balance supervision and autonomy for resident: Tailor super-
vision for level of resident experience expected. For example: 
“I want you to be able to make decisions about our patients, 
but I also know this is your first month as a resident so I will 
follow closely.” Supervision should be tailored to emphasize 
autonomy for more senior residents.

MENTORSHIP

The term mentor is derived from the character name in Homer’s 
Iliad & Odyssey in Greek mythology, 800 BCE. Mentor was a 
confidant and trusted advisor to Odysseus, who relegated the 
responsibility of raising his son, Telemachus, to Mentor while 
fighting the Trojan wars, 11 to 13th centuries BCE.

Mentorship is a pyramidal relationship that embeds attri-
butes of a guide, coach, preceptor, role model, and ultimately a 
mentor at the apex, as illustrated in Figure 4.8.

Despite the fact that mentorship is such a fundamental part 
of medicine, there is limited literature about mentorship in medi-
cine. Most of the studies on mentorship emerge from the fields 
of education, social sciences, business, and the military. Role 
modeling behaviors is a central characteristic of effective adult 
learning practice.

Mentors can support clinical, research, teaching, and admin-
istrative missions. In one study by Kirsling (45), among benefits 
expressed by mentees, 88% indicated that mentors advanced 
their careers. In another study, Palepu (46) demonstrates that (a) 
higher career satisfaction scores were indicated for those with 
mentors, (b) awards for research grants are more likely awarded 
to faculty with mentors, and (c) research skills and preparation 
were rated higher for those with mentors.

When asked what mentors do for medical residents, mentees 
(protégés) say: longitudinal enduring relationships; self-awareness  
and self-mastery; setting expectations, goals, and priorities;  
committing to learner and acting as colleagues; opening doors; 
motivation; approachability and accessibility; support and encour-
agement; development-oriented feedback; focusing on personal 
growth and learning leading to change; minimizing hierarchy; and 
increasing communication, morale, and spirit.

Medical residents have described mentors as sages; docents; 
those who challenge learners to use their capabilities to be their 
best; providers of insights and reflections; creators or renewed 
and expanding ways of thinking; those who impact life pathways 
and guide explorations. Those who had mentors believe that their 
mentors were responsible for advancing their careers and resulted 
in higher career satisfaction. Mentors listened with the heart, 
served as appropriate role models, self-disclosed, and provided a 
safe harbor, a place to retreat and regroup when necessary.

Mentorship is a key attribute in medicine that medical stu-
dents, residents, and fellows expect to learn from and aspire 
to model. The mentor provides a mirror to the learner protégé. 

Mentor

Role model

Preceptor

Coach

Guide

FIGURE 4.8â•‡ Mentorship Pyramid Hierarchy
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Mentors set high standards. Many professional medical organi-
zations support mentorship programs for their members and col-
leagues. Education on mentorship and coaching for faculty and 
resident development activities can be demonstrated and prac-
ticed with exercises and case studies conducted around work-
place experiences, followed by debriefings.

One of the most rewarding aspects of mentoring is the per-
sonal satisfaction of “giving back” and “passing it on.” Men-
torship is multidirectional in that mentoring never stops—it is 
both up and down and across all levels of the endeavor. When a 
mentee asks a mentor how to pay him or her back, the response 
from the mentor is, “You don’t—you just pass it on”! The mentor 
appears at the start of the journey when the novice mentee is most 
afraid and uncertain, and in most need of guidance. The mentor’s 
authority and power are considerable at this point. The mentor 
holds the keys to membership in the world to which the mentee 
aspires. By the same token, the mentor knows when to retreat 
and fade away, allowing the protégé center stage as the mentee 
becomes his or her own teacher when prepared.

Mentors and mentees seek areas of mutual interest, forg-
ing symbiotic and synergistic relationships that lead to increased 
productivity, scholarship, and academic advancement as a result 
of the relationship (45,46). Mentoring allows seeing the world 
through professionally younger lenses. Indirectly, academic 
departments and institutions also benefit from the mentoring rela-
tionship through increased visibility and team productivity. Men-
tees progress to become recruits and magnets for more mentors, 
again reflecting positively on the institutions where they were 
trained or worked. Working with mentees also leads to develop-
ment of future professional and institutional collaborations.

Essential to mentoring habits are reliance on mutual trust 
and respect, the ability to model and stimulate curiosity, the abil-
ity to speak freely and authentically, being flexible, allowing 
space for uncertainty, humility, and the ability to minimize judg-
ments and promote reflective practice. It is important to stand by 
and be present for your protégé, and allow him or her to fail. The 
mentee learns from failing, but knows that the mentor is there to 
support him or her and celebrate the mentee’s successes. Being 
upfront with your intent and commitment to set up your men-
tee for success is imperative. Mentors must share their expecta-
tions and values, be patient, and be enthusiastic and passionate 
about their success. Demonstrating the capacity to evaluate and 
assess a mentee’s performance and progress commensurate with 
effective critique; feedback, both positive and negative; support 
and encouragement; and sharing insights is fundamental. In 
return, the mentor must also seek feedback from mentees about 
themselves.

CONCLUSION

In summary, everything discussed in this chapter is indicative 
of predisposing or enabling factors that facilitate and enhance 
learning, called teachable moments. Teachable moments are 
defined as “teaching to learner’s learning needs,” and are those 
inadvertent moments the teacher takes to explain a concept that 
captures the learner’s particular interest. Perception and aware-
ness of cues, signals, hints, and questions from the learner that 

trigger proper timing/setting for teaching and learning may 
result in powerful and lasting learning outcomes.

Teachable moments, and the corollary, learning moments, 
define the art and skill of an effective teacher who can translate con-
tent into meaningful terms for that particular learner in his or her 
developmental readiness stage, related to his or her immediate needs, 
work responsibilities, relevance, interests, and concerns, while ensur-
ing it is appropriate for that particular context/setting. Listed further 
are 16 practical applications to guide you when teaching or learning:

â•‡ 1.	 Teach to what the learner needs to know.
â•‡ 2.	 Create a safe learning settings/environment where a learner 

can freely express his or her learning needs and interests.
â•‡ 3.	 Recognize moments and opportunities when a learner sig-

nals a need to learn. Get to know your learner and what 
makes him or her “tick.”

â•‡ 4.	 Create a learning culture and environment that emphasizes 
learner-to-teacher accountability.

â•‡ 5.	 Develop skills in knowing what the learner is thinking, or 
the uncertainties and difficulties he or she is expressing, and 
teach to those needs.

â•‡ 6.	 Use and gather evidence as an educator while teaching, 
the same way that you seek data before diagnosing and  
managing/treating patients.

â•‡ 7.	 As attending, refrain from spoon-feeding and providing 
answers, as that prevents signals and cues from the learner to 
teach to.

â•‡ 8.	 Learn to seamlessly make the transition from taking care of 
patients (patient care/management) to tending to/managing 
the learner’s education needs.

â•‡ 9.	 Use the questions, hints, cues, and signals from the learner to 
in turn develop questioning techniques to assess learner think-
ing, quandaries, obstacles, and impediments. This promotes 
reflection, lifelong learning, and self-assessment—three  
pillars for continuing professional development.

10.	 Develop questioning methods that aim at improving critical 
thinking, problem solving, and judgment skills. For example, 
during case presentation by resident, for each chief complaint/
symptom, ask a learner to develop three differential diagnoses.

11.	 Allow a learner to make mistakes as long as you use the mis-
takes as a teaching source to elicit and probe, and to make 
that a teaching point. Learning from mistakes is a powerful 
teaching/learning tool.

12.	 Effective teaching moments are amplified by giving and 
receiving proper, appropriate, timely, and systematic feed-
back on an ongoing basis.

13.	 Effective teaching moments are amplified by proper and 
systematic role modeling and mentorship.

14.	 Cultivate a teaching practice to repeat, reinforce, observe, 
reflect on, and learn from those teaching moments.

15.	 Teaching moments can be either planned and intentional, or 
incidental and unplanned. The effect may be the same.

16.	 As Socrates said, “Effective teaching practice is to seize the 
opportunity to be a ‘midwife to learners pregnant with ideas’.”

Parker J. Palmer, a pioneer at ACGME, said “We are who 
we teach.”
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D.	 Kirkpatrick’s four-level model for evaluating case pre-
sentation learning outcomes

E.	 Moore’s conceptual model of faculty preceptor taking 
the lead in conducting case presentations

6.	 Which of the following statements most accurately describes 
ACGME’s most desirable suggested best methods for evalu-
ation of competencies?
A.	 Professionalism: 360 multisource, patient survey, global 

rating, OSCE
B.	 Systems-based practice: SP, 360 multisource, patient 

survey, global rating
C.	 Interpersonal and communication skills: OSCE, SP, 

patient survey, procedure/case logs
D.	 Patient care: patient survey, OSCE, SP, MCQ examination
E.	 Practice-based learning and improvement: record review, 

chart-stimulated recall, portfolios, MCQ examination

7.	 As an attending you are responsible for supervising a PGY 
2 resident. Using Pangaro’s RIME model of supervision and 
ACGME’s definitions of levels of supervision, which of the 
following best fits expectations of this resident?
A.	 Manager, indirect (available) supervision
B.	 Reporter, direct supervision
C.	 Interpreter, indirect (immediately available) supervision
D.	 Educator, oversight supervision
E.	 B and D

8.	 According to the SUPERB/SAFETY model for resident and 
attending education on supervisory roles, which of the fol-
lowing statements best represents this model?
A.	 SAFETY refers to attending supervisory roles, while 

SUPERB refers to resident asking for attending input
B.	 SUPERB refers to attending supervisory roles, while 

SAFETY refers to resident seeking attending input
C.	 Setting expectations for when to be notified is part of the 

SUPERB guide
D.	 Seeking attending input early is part of the SUPERB 

guide
E.	 B and C

9.	 Identify a QI project that you are interested in exploring. 
Discuss how you would go about conducting the project 
using the PDSA (Plan, Do, Study, Act) cycle, and framing 
each cycle component.

10.	 Identify a journal club article that you are interested in pre-
senting. Describe how you would present the article directed 
with questions and discussion to cover content in the 6 core 
competencies, as applicable.
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ACGME/ABMS CORE
COMPETENCIES TOPIC

GUIDE 

Patient 
care/procedural 

skills

The ability to provide
patient care that is

compassionate,
appropriate, and
effective for the

treatment of health
problems and the

promotion of health  

Medical 
knowledge

The knowledge
about established

and evolving
biomedical, clinical,

and cognate
sciences and the
application of this

knowledge to
patient care     

Practice-based 
learning and
improvement

The ability to
investigate and

evaluate patient care
practices, appraise

and assimilate
scientific evidence,
and improve their

patient care practices

Interpersonal 
and

communication 
skills

The ability to
demonstrate

interpersonal and
communication

skills that result in
effective information

exchange and
collaboration with

patients, their
families, and other

   health professionals    

Professionalism

Reflects a
commitment to

carrying out
professional

responsibilities,
adherence to

ethical principles,
and sensitivity to a

diverse patient
population  

Systems-based 
practice

An awareness of and
responsiveness to the

larger context and
system of health

care, and the ability
to call effectively on

other resources in the
system to provide

optimal health care      

• Data gathering
• History taking
• Patient examination
• Diagnosis
• Interpretation/decision
   making/assessment
• Management/
   treatment plans
• Preventive care
• Procedures      

• General
   principles/concepts/
   theories
• Applied basic
   sciences
• Applied biomedical
   sciences
• Applied clinical
   knowledge
• Epidemiology and
   psychosocial
   behavioral sciences
• Population-based
   medicine/public
   health              

• Benchmarks/best
   practices
• Practice-related quality
   improvement (QI)/
   practice improvement
   (PI)
• Evidence-based
   practice/medicine
• Continuing professional
   development
   (CPD)/continuing
   medical education
   (CME)
• Practice self-
   assessment
• Information
   technology/medical
   informatics
• Teaching and learning
   and lifelong learning

• Teaming and team
   leadership skills
   (interprofessional,
   multidisciplinary)
• Effective
   communicator and
   listener
• Caring, respectful
   behavior
• Written and verbal
   communication skills
• Educating/counseling
   patients and family
   members
• Teaching skills 

• Physician
   accountability,
   initiative
• Humanistic qualities
   (respect, courtesy,
   compassion,
   integrity, trust)
• Professional ethics
• Sociocultural factors
   (sensitivity to
   culture, diversity,
   gender, age,
   disabilities)
• Lifelong learning
• Advocacy for and
   responsiveness to
   patient needs
• Commitment to
   excellence and
   quality care,
   proficient
• Mentorship and role
   modeling 

• Patient safety
• Cost-effective
   care/socioeconomics
• Management of
   resources
• Medical errors
• Continuity of care
• Health care delivery
   and systems of care
   models
• Utilization issues
• Risk management
• Electronic medical
   records and record
   keeping
• Management and
   leadership skills

Appendix 1
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Appendix 2
ACGME Competencies: Suggested Best Methods for Evaluation

Evaluation Methods

Competency
Required 
Skill

Record 
Review

Chart 
Stim. 
Recall ChecÂ�klist

Global 
Rating SP OSCE

Simulations 
& Models

360° 
Global 
Rating Portfolios

Exam 
MCQ

Exam 
ORAL

Procedure 
or Case 
Logs

Patient 
Survey

Patient care Caring and 
respectful 
behaviors

3 1 2 1

Interviewing 1 2 1 3

Informed 
decision making

1 2 2 2

Develop and 
carry out patient 
management 
plans

2 1 2 3 2 3

Counsel and 
educate patients 
and families

3 1 1 2 1

Performance of 
procedures

a) �Routine 
physical 
examination

2 1 1

b) �Medical 
procedures

1 3 1 2 3

Preventive 
health services

1 2 1 3 2

Work within a 
team

3 3 1

(continued)
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Medical 
knowledge

Investigatory 
and analytic 
thinking

1 2 3 1

Knowledge and 
application of 
basic sciences

2 3 1 1

Practice-based 
learning and 
improvement

Analyze own 
practice 
for needed 
improvements

2 2 2 2 3 3 1 2

Use of evidence 
from scientific 
studies

1 1 3 2 1 1 1

Application 
of research 
and statistical 
methods

2 3 3 1 3

Use of 
information 
technology

2 2 1 1 2

Facilitate 
learning of 
others

2 3 1 3

Interpersonal 
and 
communication 
skills

Creation of 
therapeutic 
relationship with 
patients

3 1 1 2 1

Listening skills 3 1 1 2 1

Appendix 2
ACGME Competencies: Suggested Best Methods for Evaluation (continued)

Evaluation Methods

Competency
Required 
Skill

Record 
Review

Chart 
Stim. 
Recall ChecÂ�klist

Global 
Rating SP OSCE

Simulations 
& Models

360° 
Global 
Rating Portfolios

Exam 
MCQ

Exam 
ORAL

Procedure 
or Case 
Logs

Patient 
Survey
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Professionalism Respectful, 
altruistic

3 1 2 1

Ethically sound 
practice

2 2 1 3 2

Sensitive 
to cultural, 
age, gender, 
disability issues

2 2 1 1 3 2 2

Systems-based 
practice

Understand 
interaction of 
their practices 
with the larger 
system

2 1 3

Knowledge of 
practice and 
delivery systems

2 3 2 1

Practice cost-
effective care

3 1 2

Advocate for 
patients within 
the health care 
system

3 2 1 2 1

ACGME/ABMS Joint Initiative Attachment/Toolbox of Assessment Methods© Version 1.1 September 2000

Ratings are 1, the most desirable; 2, the next best method; 3, a potentially applicable method.

Toolbox of Assessment Methods© Accreditation Council for Graduate Medical Education (ACGME) and American Board of Medical Specialties (ABMS). Version 1.1.
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GOALS

Reflect a professional commitment to carrying out ethical 
responsibilities and an adherence to ethical principles in the 
practice of rehabilitation medicine.

OBJECTIVES

1.	 Demonstrate knowledge of the general principles of ethics 
and the steps in the methodology of making ethical decisions 
in the practice of rehabilitation medicine.

2.	 Demonstrate knowledge of ethical issues in clinical research.

Physiatrists, like other physicians, are taught throughout their 
training to place the interests and welfare of their patients as 
their primary responsibility and are familiar with the mantra to 
“first do no harm.” However, all physicians, practicing in this 
day and age, realize that there are societal factors that continu-
ously insert themselves into the physician’s judgment as to what 
may be the best for one’s patient, particularly when treating those 
with chronic conditions as physiatrists do.

Issues such as quality of life, “futile care,” advance direc-
tives, funding limits imposed by insurance companies, state and 
federal governments, and other factors can impact the Â�physician–
patient relationship, not only during acute care and acute rehabili-
tation but also afterward. Such factors can confront the physiatrist 
and his or her team with the need for decisions far more complex 
than just how to create an environment and treatment plan geared 
to maximize and maintain health and quality of life.

It is clear from the examination of different cultures from 
both a historical and contemporary point of view that doing the 
right thing by physicians has varied among civilizations and 

societies depending upon the resources available and prevail-
ing beliefs (1).

The purpose of this chapter, therefore, is not to provide a 
universal roadmap to guide the physiatrist’s judgment for every 
decision he or she must make, but to provide a vista of general 
principles to keep in mind and to provide directions to resources 
when engaged in research and clinical care.

HISTORY

From the dawn of history, humankind has been concerned with 
doing the “right thing.” However, this has been expressed in 
many forms from primitive societies, including the barbaric, 
such as allowing human sacrifice, up to civil societies employ-
ing the rule of law. In essence, then, it can be said that the “right 
thing” corresponds to behaviors that the societies in which 
Â�people live regard as acceptable. Over the years, whether the 
societies were nomadic, agricultural, peaceful, or hostile, rules 
of behavior were established and communicated to members 
by word or script. Those who developed a script that allowed 
information to be passed through generations and that subse-
quently allowed archeologists to discover them include civiliza-
tions on both hemispheres such as those of ancient Egypt and 
the Mayas of Mesoamerica (2).These and many other discover-
ies have confirmed people’s desire for order and rules to live 
by. One of the most famous was the Ten Commandments in 
Mosaic Law. Others can be found in religious texts such as the 
Hindu Vedas, Judaic Torah, Christian Bible, and Islamic Quran, 
or among the edicts of pharaohs and kings who were regarded 
as gods. Regardless, divine inspiration was deemed by believers 
to be the source (3).

5:â•‡ Ethical Considerations in the Practice  
of Rehabilitation Medicine—A Contextual 
Â�Framework for Addressing Ethical Issues  

in Rehabilitation Medicine
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Since the invention of Gutenberg’s printing press in the 
15th century and the emergence of philosophers and scientists, 
especially during the period of the European Enlightenment, 
authors, particularly John Locke, David Hume, John Stuart 
Mill, and Â�others, have expanded on rules found in the religious 
texts, often by exercising reason without claiming divine inspi-
ration  (4). Basically, their emphases, particularly those con-
cerned with Â�government and civil society, were on instilling in 
all people, regardless of their faiths, the virtues of trust, respect, 
responsibility, and consideration for one another, all of which 
can be expressed in a single term: ethics (5). Authors who have 
written on the topic of ethics as it applies to the healing arts are 
many, the more notable among them being Hippocrates, John 
Gregory, Francesco Petrarch, and, more recently, Lawrence 
McCullough (1).

Unlike the holy books mentioned earlier, these authors did 
not claim divine inspiration but rather were guided by reasoning 
that people could achieve and live peacefully in a civil society. 
The idea that the people could do this by governing themselves 
instead of being governed by a monarch or dictator was a doc-
trinaire concept until Thomas Jefferson and his 4 colleagues 
proclaimed it could be done by a nation. Governments, he said, 
derive “their just powers from the consent of the governed” (6). 
Since the “governed” rarely speak with one mind, democracies 
required that all agree to abide by the will of the majority as 
opposed to the will of a ruler.

Subsequently, as more nations adopted democratic 
Â�governments with separation of religion and state, it was inevi-
table that ethics (i.e., doing the right thing in civil societies) 
became more mutable depending on the choices of the major-
ity. Thus, sometimes disparities can arise between rules created 
by the majority and rules that certain believers avow were cre-
ated by God. Â�Abortion is one example. To believers of many 
faiths, even though it may be legal and ethical to the majority, 
it is morally wrong and therefore abjured for “how can God be 
wrong?” Therefore, their views are more refractive to change (1). 
Some have therefore prescinded those rules of behavior derived 
from the Â�spiritual from those derived from the secular realms. 
By placing the former under the rubric of morals and the latter 
under the rubric of ethics, it is possible to avoid the pejorative of 
“Â�situational ethics.” By designating ethics as derived from man’s 
rules as far as the majority is concerned, it can be realized that 
ethics can vary within any society, be they primitive or advanced. 
On the other hand, if we designate morals as derived from God’s 
rules as far as believers are concerned, the era and prevailing 
opinion do not matter.

When the ethics decided by the majority conflict with the 
morals held by a minority, avenues are available for resolution 
through debates, essays, blogs, even litigation and the political 
process, but not violence since that would be a primitive society’s 
methodology, not a civil one’s. It would seem the more diverse a 
society is, the more Jefferson’s ideals could be realized, since as 
James Madison said, it would be harder for one segment of Â�society 
to force its will on all the others, thereby Â�fostering compromise—
a concept often referred to as “Â�Madisonian Â�democracy” (7).

As health care providers, we have guidelines for ethical 
behaviors reached by the majority of our representatives in our 

professional organizations. As will be discussed later, these have 
evolved over the years and have been influenced by the Â�Hippocratic 
Oath, the Nuremberg Code, the Helsinki Â�Declarations, the 
Â�Belmont Report, the Code of Federal Regulations, and the Ameri-
can Medical Association’s Code of Medical Ethics, which was 
compiled by its Council on Ethical Affairs (1). The latter provides 
guidance for hospital ethics committees and all health care pro-
viders. It contains judicial rulings and expert opinions garnered 
by the committee and is an extremely valuable resource that pro-
vides precedence for difficult decisions one may be called upon to 
make, helping the reader to balance patient autonomy with profes-
sional beneficence in the society in which we live.

RESEARCH

All practicing physiatrists, whether contributing to the advance-
ment of knowledge in physical medicine and rehabilitation 
(PM&R) through research activities or keeping pace with that 
advancement through educational activities, have an interest 
in the quality of research, whether it might be anticipated as a 
breakthrough, simply an explanation of an existing phenomenon, 
or an improvement upon a prevailing treatment.

Durable, credible research must be planned, executed, and 
analyzed honestly, without bias. The Nuremberg Code, crafted 
in 1947 following the atrocities committed by Nazi researchers, 
provided the first path for medical investigators to follow.

Its essential ingredients include: (a) The voluntary consent 
of the human subject is essential. There must be no Â�coercion, 
no deceit, and a full explanation of risks and benefits by the 
investigator(s). (b) There must be an expectation of gaining Â�useful 
knowledge. (c) Thorough preliminary studies must be conducted 
before human studies. (d) Avoidance of unnecessary suffering or 
injury is mandatory. (e) There must be no expectation of death or 
injury as an outcome. (f) Risks must not exceed benefits. (g) Proper 
facilities are required. (h) Only qualified investigators should be 
allowed. (i) Subject(s) can withdraw at any time. (j) Investigator 
must terminate the study if harm seems likely (8,9).

Subsequently, the Helsinki Declarations, the Belmont 
Report, and 45CFR46, as noted earlier, expanded on the Nurem-
berg Code’s initial guidelines. 45CFR46 is now law in the United 
States, which all investigators in the health care realm must abide 
by. Academic researchers also have on-site guidance from their 
Institutional Review Board (IRB). Manufacturers of pharmaceu-
ticals and medical devices have the Food and Drug Administra-
tion (FDA) to advise them and approve their discoveries before 
they can be marketed (1).

While these entities provide guidance to researchers for the 
conduct of credible, scientific research, other regulatory and advi-
sory bodies exist to protect the subjects and the public. The Office 
of Research Integrity (ORI) in the U.S. Department of Health and 
Human Services (HHS) has published “points for discussion,” 
which addresses many pitfalls that should be avoided in order 
to conduct research that is honest and unbiased. These include 
research misconduct (lying during any phase of the research), 
conflicts of interest (receiving payment from a Â�commercial 
entity whose product one is investigating), data mismanagement 
(“bending” the data to fit a preconceived expectation), pressures 
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to speed discovery and bring products to market, inadequate 
mentoring and supervision (by the principal investigator and the 
institution), and inadequate peer review by the institution and/
or the scientific journals (being alert for “Â�repetitive publications, 
supernumerary authorship, lack of disclosure, among others”) 
when publication of a manuscript is sought (10,11).

Readers of published work and society in general expect that 
researchers will truthfully report what works, what just seems 
to work, what seems not to work, and what doesn’t work at all. 
Patients in turn trust that practitioners will truthfully convey that 
information to them. The National Academy of Sciences (NAS) 
has warned that trust in all these areas must never become eroded 
or the results would be calamitous; they have even expressed the 
fear that such breaches of ethics could be an expression of a broader 
pattern of deviation from traditional norms. Hopefully, this fear 
will never materialize (12). Nevertheless, realizing that scientists 
are only human and subject to the same temptations and distrac-
tions as anyone else, the ORI has pointed out that the responsi-
bilities to safeguard adherence to honesty and ethical principles 
lie with several entities along the research process. The scientists, 
their scientific societies, and their institutions must create an envi-
ronment where carelessness, apathy, and fraud will not be toler-
ated. This applies not only to the conduct of the research but also to 
other aspects such as honest time–effort reporting, full disclosure 
of funding sources, priorities of coauthorship, conflicts of inter-
est, pressures to ascend the academic or business ladder, and/or  
overstatement of conclusions, which must not be allowed to stain 
the process of discovery (13). By adherence to such ethics in 
research, a proper example is shown to young investigators as they 
in turn strive to seek funding, secure space and recognition, and 
pass on their respect for honesty in their investigations to their 
protégés.

ETHICAL FRAMEWORKS

Medical ethics has been described as a system of moral princi-
ples that apply values and judgments to the practice of medicine. 
As a scholarly discipline, medical ethics encompasses its main 
practical application in clinical settings (14).

The art and science of medical ethics on one level is funda-
mental and timeless and on the other level is constantly changing 
and evolving. A physician must be prepared to reaffirm what is 
fundamental, like the physician–patient relationship, and learn 
new emerging issues ranging from confidentiality and electronic 
medical records to human biological material and research.

From genetic testing before conception to dilemmas at the 
end of life, physicians, patients, and their families are called upon 
to make difficult decisions. This section is intended to facilitate 
the process of making ethical decisions in clinical practice. The 
goal is to teach and explain underlying ethics principles, as well 
as the physician’s role in society and with colleagues, with spe-
cific issues and cases relevant to the field of physical medicine 
and rehabilitation.

In the medical profession, practitioners put the welfare of 
the client or patients above their own welfare. Professionals have 
a duty that might be thought of as a contract with society. As 
modern medicine brings a plethora of diagnostic and therapeutic 

options, the interaction of the physician with the patient and 
society becomes more complex, potentially raising the ethical 
dilemmas. The American Board of Internal Medicine and the 
European Federation of Internal Medicine have jointly proposed 
that medical professionalism should emphasize 3 Â�fundamental 
principles (15).

1.	 Primacy of patient welfare
2.	 Patient autonomy
3.	 Social justice

The professional responsibility of primacy of patient wel-
fare emphasizes the fundamental principle of the medical profes-
sion and helps provide a moral compass that is not only grounded 
in tradition but also adaptable to the current practice of medi-
cine. The physician’s altruism must not be affected by economic, 
bureaucratic, and political challenges that are faced by the physi-
cian and the patient.

Altruism is a central trust factor in the physician–patient 
relationship. Market forces, societal pressures, and administra-
tive exigencies must not compromise this principle. There is 
concern, however, that, in today’s health care environment, the 
physician’s commitment to the patient is being challenged by the 
conditions of medical practice and external sources (16).

The principle of patient autonomy asserts that physicians 
make the recommendations, but patients make the final deci-
sions. The physician is an expert advisor who must inform and 
empower the patients to base a decision on scientific data and 
how this information can and should be integrated with the 
patient’s preferences. The patient’s decision about his or her care 
must be paramount, as long as those decisions are in keeping 
with ethical practice and do not lead to demands for inappropri-
ate care. Only in the latter part of the 20th century did the public 
begin to view the physician as an advisor.

The importance of social justice symbolizes that a patient–
physician interaction exists in a community or society. The phy-
sician has a responsibility to the individual patient and a broader 
society to promote access and to eliminate the disparities in 
health and the health care system. This calls upon the profession 
to promote a fair distribution of health care resources (17).

Physicians should work actively to eliminate discrimination 
in health care, whether based on race, gender, socioeconomic 
status, religion, or any other social category. Physicians who 
use these and other attributes to improve their patent’s satisfac-
tion with care are not only promoting professionalism but also 
Â�reducing their own risk for liability and malpractice (18).

METHODOLOGY—ETHICAL DECISION MAKING

The Decision-Making Process
The conjoint decisions made by patients with physical impair-
ments and disabilities and their physicians can profoundly affect 
the quality of a patient’s life. When physicians and patients face 
ethical decisions about emotionally charged issues such as with-
holding or withdrawing life-sustaining treatment, the model of 
shared decision making can ensure communication and respect 
for the multiple and sometimes conflicting needs of physicians, 
patients, and family members.
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When making decisions about ethical issues, all parties 
should be involved in an identified decision-making process. 
One example of such a decision-making process was devel-
oped by the Hastings Center and has been modified for use in 
this book (19).

Steps in the Process for Making Ethical Decisions
1.	 Professional commitment
2.	 Systematic evaluation of the case
3.	 Communication among all involved
4.	 Consider ethical principles
5.	 Make the decision
6.	 Document the decision
7.	 Implement the decision and change it when necessary
8.	 Respond to objections and challenges

Step 1. Professional Commitment
Every physician has an obligation to uphold ethical and 
Â�professional behavior and redouble his or her commitment to 
professionalism, especially when dealing with ethical dilemmas. 
The  American Board of Internal Medicine, ACP-ASIM Foun-
dation, and the European Federation of Internal Medicine have 
jointly proposed “the charter on Medical Professionalism” (15) 
that comprises three principles and ten commitments:

A.	 Three fundamental principles: (a) primacy of patient Â�welfare, 
(b) patient autonomy, and (c) social justice.

B.	 Ten professional commitments: (a) professional compe-
tence, (b) honesty with patients, (c) patient Â�confidentiality, 
(d)  maintaining appropriate relations with patients, 
(e)  improving the quality of care, (f) improving access to 
care, (g) just distribution of finite resources, (h) scientific 
knowledge, (i) maintaining trust by managing conflicts of 
interest, and (j) professional responsibilities.

Step 2. Systematic Evaluation of the Case
When complicated issues require a formal decision-making 
Â�process, a thorough evaluation of the patient’s situation is the 
necessary first step. Often what appears to be a complex moral 
dilemma may be nothing more than a disagreement based on 
inaccurate or inadequate knowledge of clinical facts, biographi-
cal facts, or cultural facts. It is the responsibility of the care 
provider to gather all relevant information about the decision 
to be made. Potentially important questions to be answered are 
related to the aspects of clinical status, preferences of the patient, 
Â�surrogate and others involved, life history, risks and benefits of 
proposed treatments, and decision making. Every clinical case, 
when seen as an ethical problem, should be analyzed by means 
of four topics (20).

1.	 Medical indications
2.	 Patient preferences
3.	 Quality of life
4.	 Contextual features

Adapting to this method, a practical approach in the form of 
a “four-box model” is organized and presented by the American 
Academy of Hospice and Palliative Medicine.

CLINICAL FACTS BIOGRAPHICAL FACTS

QUALITY OF LIFE CULTURAL FACTS

1.	 Clinical Facts:
âŒ€■ What is the patient’s diagnosis and prognosis?
âŒ€■ How has the patient’s condition changed? Are symptoms 
adequately controlled?

âŒ€■ What is the proposed intervention?
âŒ€■ What is the intention of the proposed intervention?
âŒ€■ What are the potential benefits and burdens of each 
Â�proposed intervention?

2.	 Biographical Facts:
âŒ€■ What is known about the patient’s wishes and values?
âŒ€■ How does the patient describe his or her quality of life?
âŒ€■ What is known about the wishes of surrogates, family 
members, and other involved parties?

âŒ€■ Does the patient have the capacity to make decisions about 
medical treatments?

âŒ€■ Who is involved in making the decision and what is his or 
her involvement?

âŒ€■ What is the recommendation of the interdisciplinary team?

3.	 Quality of Life:
âŒ€■ How does this patient describe his or her quality of life?
âŒ€■ What brings meaning to or sustains the patient?
âŒ€■ How has the patient made treatment decisions in the past?
âŒ€■ What types of treatments would provide a satisfactory out-
come for the patient’s life?

âŒ€■ What is achievable with regard to the patient’s preferences?

4.	 Cultural Facts:
âŒ€■ Who is this patient?
âŒ€■ What are the patient’s life story and primary values?
âŒ€■ What is the patient’s relationship with family members and 
significant others?

âŒ€■ What are the patient’s cultural, religious, and spiritual values?
âŒ€■ What are the potential benefits and burdens of each alter-
native for the patient and family, including financial and 
emotional costs?

âŒ€■ What are possible alternatives?
âŒ€■ What are the legal considerations?
âŒ€■ How will the decision affect the patient and family physi-
cally, emotionally, spiritually, socially, and economically?

This four-box model can help evaluate the vast majority of 
ethical dilemmas in clinical practice.

This model also provides a hierarchy to keep in mind: Clini-
cal and biographical facts focus on what makes sense medically, 
respects the patient’s wishes, and are given more weight than 
quality of life or cultural facts. The quality of life and cultural 
facts are not insignificant and attuned to the avoidance of unnec-
essary conflicts or dilemmas. The sample case analysis demon-
strates how this model can be practically used.

Step 3. Communication Among All Involved
Effective communication is honest, compassionate, open, and 
unhurried, and it is essential to understanding and alleviating a 
patient’s suffering. Sharing of adequate and accurate knowledge 
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of the patient’s condition, the patient’s wishes, and the potential 
benefits and burdens of proposed treatments, as well as conse-
quences of nonintervention, are cornerstones of effective com-
munication. The wishes of a competent, well-informed patient 
take priority over other opinions. On occasion, patients may wish 
to withhold information from family members or members of the 
interdisciplinary team. Balancing a patient’s right to privacy with 
the family and team’s need for information can present ethical 
dilemmas. In most cases, patients are willing to negotiate the 
sharing of information, a process that protects the patient’s right 
to privacy and helps ensure the families and team’s ability to 
intervene effectively when needed. In any case, the patient’s right 
to confidentiality should be given great weight.

Step 4. Consider Ethical Principles
There are some main beliefs that can be invoked to address bio-
ethical dilemmas encountered in clinical activities. These can be 
broadly categorized into four groups—principle based, virtue 
based, caring based, and respect for personhood.

A. Principle Based.â•‡ The four generally accepted values that 
make up the foundation of modern medical ethics are benefi-
cence, autonomy, nonmaleficence, and justice (21,22).

Beneficence: Promote the patient’s well-being. The principle of 
beneficence, which is synonymous with the Hippocratic obliga-
tion to always act in the best interests of the patient, is grounded 
in the concept of promoting the patient’s well-being. In physical 
and rehabilitating settings, the principle of beneficence implies 
positive acts, including effective treatments for physical and cog-
nitive impairments and pain and the provision of psychosocial 
and emotional support.

Limitations: Although the obligation to promote a patient’s well-
being is basic to the physician–patient relationship, its imple-
mentation can be problematic. For example, the development 
of medical technologies such as ventilators and total parenteral 
nutrition has resulted in confusion about when and for how long 
such treatments should be provided to ensure a patient’s well-
being and the provision of ethical patient care. Their existence 
makes it difficult to remember that they are ethically neutral; 
when considered alone, medical treatments offer neither benefit 
nor burden. It is only within the context of applying a particular 
medical intervention to a specific patient that the treatment’s con-
tribution to a patient’s well-being can be determined.

Autonomy: Respect the patient’s self-determination. The prin-
ciple of autonomy, or patient’s self-determination, recognizes the 
right of a patient with decision-making capacity to make decisions 
about treatments according to his or her own beliefs, cultural and 
personal values, and life plan, even when these decisions differ 
from what has been advised or recommended by a physician.

Patient autonomy means any patient with decision-making 
capacity is free to reject, without coercion or fear of retribution, 
any form of medical therapy, including life-prolonging or life-
sustaining therapy. A patient’s right to refuse unwanted treat-
ment, including nutrition and hydration, is absolute. In physical 
and rehabilitation settings, the principle of autonomy includes 

the patient’s right not only to refuse a particular course of treat-
ment but also to ask that the treatment be modified to meet other 
needs, such as the need for privacy, mental alertness, or care in a 
particular setting at a specific time.

Limitations: Although the emphasis on patient autonomy may 
challenge health care professionals, they are obligated to respect 
a patient’s considered choices about treatment. Autonomy is not 
served when a physician makes unilateral decisions or recog-
nizes a patient’s right to make health care decisions only when 
those decisions concur with the physician’s opinion. Further-
more, a patient’s disagreement is not grounds for a determination 
of diminished capacity to make decisions (19).

The principle of autonomy upholds the patient’s right to 
reject any form of medical therapy, but it does not extend to the 
patient a right to demand any and all treatment regardless of its 
likely benefit or cost. The principle does not require the provi-
sion of treatments that, in the judgment of the physician and 
the interdisciplinary team, are likely to be harmful or futile or 
that counter the ethical principle of justice, nor does autonomy 
always outweigh other ethical principles.

Nonmaleficence: Do no harm. The principle of nonmalefi-
cence is synonymous with the Hippocratic obligation to avoid 
doing harm to a patient. Nonmaleficence obligates respect for 
the inherent worth and dignity of every patient and the avoid-
ance of treatments and interventions that may harm them. The 
principle of avoiding harm is particularly applicable to patients 
in the physical and rehabilitation setting, many of who are frail, 
frightened, and vulnerable when receiving care.

The following are examples of possible violations of the 
principle of nonmaleficence:

âŒ€■ Failure to minimize the risk of iatrogenic hypoglycemia or 
hypotension in patients undergoing inpatient rehabilitation

âŒ€■ Prescribing medications that can lead to cognitive and Â�balance 
impairments and subsequent falls in an inpatient rehabilita-
tion setting

âŒ€■ Prolonged or inappropriate use of indwelling urinary cath-
eters that can predispose the patient to urinary tract infections

âŒ€■ Failure to follow aspiration precautions in high-risk patients 
that can subsequently lead to aspiration-related complications

âŒ€■ Failure to prescribe adequate prophylaxis for prevention of 
venous thromboembolic events in high-risk patients

âŒ€■ Aggressive range of motion of limbs in spinal cord-injured 
patients that can lead to fractures

âŒ€■ Aggressive pulmonary physical therapy interventions over 
ribs that have metastatic lesions

âŒ€■ Failure to observe limited weight-bearing status precautions 
(e.g., patients with metastatic lesions in limbs; hip fracture repair)

âŒ€■ Promoting polypharmacy
âŒ€■ Failing to provide adequate pain relief with appropriate 
medications

âŒ€■ Failure to provide immunization in patients with spinal cord 
injuries and at risk for pneumonia

âŒ€■ Insisting that patients confront the reality of their disability
âŒ€■ Destroying or creating false hope
âŒ€■ Providing unnecessary devices.
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âŒ€■ Failing to stop treatments when their burdens begin to exceed 
their benefits (e.g., continuing the provision of artificial nutri-
tion when patients are actively dying or continuing IV fluids 
for dyspneic patients with congestive heart failure).

Lack of knowledge and clinical misinformation can Â�generate 
apparent ethical quandaries. For example, some physicians fail 
to prescribe adequate amounts of pain medication because they 
fear that the required dosages may inadvertently affect the 
patient’s ability to participate in physical therapy, shorten his or 
her life, or lead to addiction. They tend to grossly overestimate 
the toxicity of carefully titrated dosages of opioids and errone-
ously invoke the principle of nonmaleficence. Carefully titrated 
opioid dosages are unlikely to shorten the patient’s life and may 
actually lengthen it when effective pain control improves appe-
tite, eases movement, and enhances the will to live.

Justice: Provide fair allocation of resources. Justice is the 
Â�principle that has come under the most scrutiny and reinterpre-
tation since the development of traditional medical ethics. The 
rising costs of health care and concerns about the equitable dis-
tribution of health care resources have contributed to the devel-
opment of the principle of justice as a means of addressing not 
only the protection of vulnerable patients but also the well-being 
of society (23,24). When applying the principle of justice, a phy-
sician’s first obligation is to the patient, not to a committee con-
cerned with cost cutting and economic pressures (25).

Limitations: Nonetheless, in some cases, distributive justice 
may appropriately limit personal autonomy when the needs of 
others intrude on the patient’s desires (26). As the costs of health 
care rise, society cannot be expected to pay for futile treatments, 
even when these treatments are desired by the patient and family 
and are funded by private insurance.

It is also the obligation of the physician to use medical tech-
nology and resources judiciously. In an era of increased financial 
pressures, resources to offer the full complement of rehabilitation 
interventions (physical, emotional, psychological, and social) 
may become threatened. Health care professionals involved in 
all aspects of PM&R care must use interdisciplinary care in the 
most efficient and effective ways to improve a patient’s quality 
of life and conserve resources. Neither society nor physicians are 
obligated to, nor should they, provide treatments that offer no 
reasonable expectation of benefit (27,28).

B. Virtue Based.â•‡ The following virtues define the character 
of a good physician:

âŒ€■ Fidelity to trust and promise—honoring the ineradicable 
trust of the patient–physician relationship

âŒ€■ Effacement of self-interest—protecting the patient from 
exploitation and refraining from using the patient as a means 
of advancing power, prestige, profit, or pleasure

âŒ€■ Compassion and caring—exhibiting concern, empathy, and 
consideration for the patient’s plight

âŒ€■ Intellectual honesty—knowing when to say “I do not know”
âŒ€■ Prudence—deliberating and discerning alternatives in situa-
tions of uncertainty and stress.

C. Caring Based.â•‡ The ethics of caring assume that connec-
tions to others are central to what it means to be human. Caring 
requires receptiveness to the patient with empathy and compas-
sion, responsibility toward the patient with actions that meet the 
patient’s needs, and creation of an educational environment that 
fosters caring.

D. Respect for Personhood.â•‡ Respect for personhood 
Â�proposes the following:

âŒ€■ Treatment of patients must reflect the inherent dignity of 
every person regardless of age, debility, dependence, race, 
color, or creed.

âŒ€■ Actions must reflect the patient’s current needs.
âŒ€■ Decisions must value the person and accept human mortality.

Step 5. Make the Decision
Because ethical decision making often requires consideration of 
complicated, emotionally charged issues, the views of all par-
ties in this process must be respected. This includes the views 
of the patient or surrogate, patient’s family members, attend-
ing physician, specialists, and other interdisciplinary team care 
providers. All parties in the decision-making process depend 
on effective, honest communication to recommend a course of 
action and achieve the goal of improving the patient’s quality 
of life.

A.	 Identify the Key Decision Maker(s): The patient is the key 
decision maker, with authority to give binding consent or 
refusal of treatment regardless of family wishes as long as 
the patient retains decision-making capacity. The previously 
stated wishes of a patient with decision-making capacity do 
not become void when capacity diminishes; instead, they 
should be honored.

âŒ€■ If a patient with diminished decision-making capacity has 
completed a durable power of attorney for health care, 
the designated surrogate becomes the decision maker and 
should follow the patient’s wishes.

âŒ€■ When a patient lacks decision-making capacity and has no 
identified surrogate, state statutes may identify specific fam-
ily members as surrogates. If the identified person is unable 
or unwilling to act as a surrogate, family members should 
work with the physician when making decisions. If consen-
sus cannot be reached, a single surrogate should be identified.

âŒ€■ When no family member is available or willing to act as 
a surrogate or when family members cannot agree on a 
single surrogate, the court can designate one. However, 
court proceedings rarely are necessary when all parties 
use effective, open communication.

B.	 Evaluate the Patient’s Decision-Making Capacity
	 Competence. Physicians often misunderstand the term com-

petence because it has acquired a somewhat technical but 
imprecise legal meaning (20). Competence refers to a per-
son’s ability to understand the nature and consequences of 
decisions; however, the term is restricted to describing a 
person’s legal status. A person may be declared incompetent 
in business or financial matters but retain decision-making 
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capacity to consent to or refuse medical care. A proper legal 
authority, usually a judge, determines competence.

	 Decision-Making Capacity. A patient is presumed to have 
decision-making capacity unless proved otherwise. In medi-
cal settings, it is the physician’s responsibility to determine 
decision-making capacity. Capacity may change depending 
on the patient’s condition and the complexity of the decision. 
To have capacity to make a specific decision, a patient needs 
to be able to:

âŒ€■ Understand relevant information and the implications, 
including benefits, risks, and alternatives of various treat-
ment choices (Communication)

âŒ€■ Reflect on information in accordance with personal val-
ues and draw conclusions (Comprehension)

âŒ€■ Voluntarily make and communicate a choice to health 
care professionals (no Coercion)

âŒ€■ These can be thought of as the “three Cs” of informed 
consent—Communication, Comprehension, and no 
Â�Coercion (29).

In clinical settings, physicians should first assess the 
patient’s mental status and then, if necessary, look for treatable 
physical conditions that may be interfering with the patient’s 
ability to process information and draw conclusions. Decision-
making capacity can be temporarily compromised by conditions 
such as delirium, dementia, metabolic imbalances, severe pain, 
and life-threatening infections. Decision-making capacity may 
also fluctuate hour by hour because of high dosages of drugs 
sometimes needed to control symptoms, shifts in levels of con-
sciousness caused by advancing disease, and psychological fac-
tors such as the patient’s denial of serious illness (30).

Despite continued emphasis on a patient’s right to make 
health care decisions, recent studies verify difficulties with 
assessing decision-making capacity in terminally ill patients. The 
method used to determine capacity may affect the outcome of 
the assessment. Although some professionals base their decisions 
about capacity on cognitive and psychological examination data, 
such as a patient’s responses to the Mini-Mental State Examina-
tion, decision-making capacity may be unrelated to performance 
on mental status examinations. Other professionals base their 
decisions primarily on daily observations and impressions (30). 
Asking patients specific questions about their condition, includ-
ing diagnosis and prognosis, or using hypothetical case vignettes 
may be a more valid approach (31). In any case, family mem-
bers and other health care professionals, particularly those with 
day-to-day contact with the patient, should be included in the 
assessment process. When determining decision-making capac-
ity, physicians should avoid excessive reliance on test scores or a 
single assessment of decision-making capacity.

When a patient’s capacity fluctuates or is uncertain, further 
clarification of decision-making capacity is necessary if the phy-
sician, the patient or surrogate, and the family disagree on treat-
ment decisions. When disagreements about treatment occur, the 
best course of action is to wait until the patient regains decision-
making capacity. If the patient’s lack of decision-making capac-
ity is likely to continue indefinitely, the designated surrogate has 

the authority to make decisions as long as the patient’s advance 
directive is followed. If an advance directive is not available, 
apply the patient’s previously stated preferences and values (32). 
If these are unknown, consider the decisions a reasonable person 
would make under the patient’s circumstances (the best interests 
standard) (19,33).

Step 6. Document the Decision
Documentation is critical. Whenever complex decisions are 
made, documentation in the patient’s medical record should 
include information about how, why, and with whom decisions 
were made. It is critical that this documentation is available when 
needed and follows the patient across care settings. Documenta-
tion protects the interests of all involved by ensuring adherence 
to a decision and orderly reviews when needed (34).

For example, a decision to withhold cardiopulmonary resus-
citation (CPR) must be documented to prevent resuscitation 
efforts during a terminal event. It can be documented in institu-
tion-specific forms such as a MOLST form—Medical Orders for 
Life-Sustaining Treatment or POLST form—Physician Orders 
for Life-Sustaining Treatment (35).

Videotaping is another way to document a patient’s explana-
tion of changes in a will. Signing the new will helps avoid legal 
difficulties after the patient’s death.

Step 7. Implement the Decision and Change It  
When Necessary
When implementing decisions, it is important to recognize and 
acknowledge that most medical illnesses, including the dying 
process, are dynamic processes. The concept of time-limited 
trials can be helpful for patients and physicians as they work 
together to improve the patient’s quality of life during a termi-
nal Â�illness (36). A time-limited trial reinforces patient participa-
tion in the treatment process and helps support the hope that an 
effective combination of drugs and other treatments including 
Â�rehabilitation will be found.

Time-limited trials may also show that certain treatments 
do not achieve the goals hoped for and present an opportunity 
to reinforce the concept that treatment options can be altered. 
Because clinical facts often change, the patient’s treatment plan 
should be revised as needed to avoid doing harm. When a deci-
sion is changed, documentation in the patient’s medical record 
should reflect who participated in the decision and how and why 
the change was made. A patient or surrogate can change any 
decision at any time, including a decision to continue with an 
aggressive curative treatment, limited medical intervention, and 
exclusive comfort approach to care.

Step 8. Respond to Objections and Challenges
Effective, honest, and compassionate communication reduces 
the number of requests for bioethics consultations. However, 
the procedures for resolving objections and challenges should 
include full discussion with concerned parties and, if necessary, 
referral to an identified ethics committee.

A.	 Challenges to Determining a Lack of Capacity
Ultimately, a court determines legal competency and the 
capacity to make health care decisions. However, because 
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the decision-making capacity of terminally ill patients tends 
to deteriorate rapidly, lengthy court proceedings rarely are 
practical or helpful for making clinical decisions. Ethics 
Â�committees may serve as more practical intermediaries.

A patient, family member, or surrogate can challenge a 
determination of decision-making capacity. When a challenge 
arises, the importance of continued open communication and 
reevaluation cannot be overemphasized. If the challenge can-
not be resolved, it should be referred to a psychiatrist skilled 
in assessing decision-making capacity.

B.	 Challenging a Surrogate
When a surrogate’s designation or decision is challenged, 
and the matter cannot be resolved, it should be discussed at 
length to clarify the biographical, cultural, and clinical facts 
behind the challenge. Most problems can be resolved in this 
manner. Occasionally, a challenge must be referred to an eth-
ics committee, but a court is rarely needed.

C.	 Disagreement Among Members of the Interdisciplinary 
Team
Because rehabilitative programs try to meet the patient’s 
physical, emotional, spiritual, and social needs, the skills 
and resources of an entire interdisciplinary team are needed. 
As with any group, differences of opinion are bound to occur 
among members of the team. In fact, they are an expected part 
of the creative process of working together. When skillfully 
managed by a group facilitator or team leader, differences can 
usually be resolved in a manner that results in better patient care 
and professional growth for all concerned. On occasion, differ-
ences cannot be resolved by discussion. If consultation with an 
ethics committee or counseling by a supervisor does not resolve 
the problem, specific staff members may need to be reassigned.

Neither physicians nor other health care profession-
als are required to participate in treatments in opposition to 
their ethical or religious principles. However, physicians are 
responsible for communicating their concerns to patients and 
arranging for the patient’s transfer (with the patient’s Â�consent) 
to another physician or institution if necessary.

D.	 Withdrawal of a Health Care Professional or Institution
Physicians with ethical or religious objections to providing or 
withdrawing treatments demanded by a patient or surrogate 
must communicate these concerns to the patient or surrogate 
and arrange for the patient’s transfer of care to another physi-
cian, if necessary. If another member of the team has ethical or 
religious objections to a decision, the institution should honor 
a request for removal from the case, if necessary (37).

When a patient or surrogate is adamant about obtain-
ing treatments that the program cannot ethically provide, as 
a last resort, the patient can be discharged or transferred to 
another institution. If a case requires transfer to another pro-
vider or institution, a referral to the institution’s ethics com-
mittee and legal department should be considered.

Principle of Double Effect: Double effect is an important ethi-
cal principle designed to ensure safe and adequate patient care 
and to protect health care providers who treat these patients. It 

validates the use of treatments that are aimed at relieving suffer-
ing even in the event that these interventions may inadvertently 
shorten a patient’s life. The intent of treatment must be to relieve 
symptoms, not to end life.

The four elements of the doctrine are:

1.	 The good effect has to be intended (pain or dyspnea relief 
with opioids).

2.	 The bad effect can be foreseen but not intended (awareness of 
shortening of life).

3.	 The bad effect cannot be the means to good effect (cannot end 
life to relieve dyspnea).

4.	 The symptoms must be severe enough to warrant taking risks. 
(This is proportionality.)

How Do Principles “Apply” to a Certain Case?
Principles in current usage in health care ethics seem to be of self-
evident value. For example, the notion that the physician “ought 
not to harm” any patient appears to be convincing to rational 
persons. One might argue that we are required to take all of the 
previous principles into account when they are applicable to the 
clinical case under consideration. Yet, when 2 or more principles 
apply, we may find that they are in conflict.

For example, consider a patient who has sustained a cere-
brovascular accident with resulting expressive and receptive 
aphasia and impaired swallowing, which makes it very difficult 
for him to obtain adequate hydration and nutrition. The medical 
goal should be to provide adequate nutrition and hydration to the 
patient, through the use of a feeding tube. On the other hand, 
surgery and general anesthesia to insert the feeding tube carries 
a degree of risk, and the physician is under the obligation “not to 
harm” the patient. The rational calculus holds that the patient is 
in far greater danger from harm from inadequate hydration and 
nutrition if we do not act, than from the surgical procedure and 
anesthesia associated with inserting the tube.

In other words, we have a prima facie duty to both benefit the 
patient and “avoid harming” the patient. However, in the actual sit-
uation, we must balance the demands of these principles by deter-
mining which carries more weight in the particular case. Moral 
philosopher W. D. Ross claims that prima facie duties are always 
binding unless they are in conflict with stronger or more stringent 
duties. Weighing and balancing all competing prima facie duties 
in any particular case determine a moral person’s actual duty.

Although ethical principles provide a framework for discuss-
ing ethical issues, they cannot be used as straightforward guides 
for making clinical decisions, nor can they be ranked in any 
definitive manner when they appear to conflict with one another. 
Application of the principles and how they are balanced when 
they appear to conflict with one another depend on the clinical, 
biographical, and cultural facts of each particular case.

Two of the principles—beneficence and nonmaleficence—
were based on the Hippocratic ethic, but autonomy and justice 
are new and appear to contradict more traditional principles in 
some situations. Although the principle-based approach to medi-
cal ethics is being challenged, universally accepted alternatives 
have not emerged. Many health care professionals believe that 
the principles should be respected unless a strong reason exists 
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Upon learning from an “Internet search” that this is an 
incurable progressive disease, he felt extremely anxious. He 
explained his situation to his physiatrist and requested help com-
mitting suicide. When the physiatrist refused, the patient reas-
sured him that he did not plan to attempt suicide any time soon. 
But when he went home, he ingested all his antidepressant medi-
cine after pinning a note to his shirt to explain his actions and 
to refuse any medical assistance that might be offered. His wife 
and children, who did not yet know about his diagnosis, found 
him unconscious and rushed him to the emergency room without 
removing the note.

What should the care team at the emergency room do?

Clinical Data.â•‡ There are two diagnoses/prognoses that merit 
consideration. The underlying complex neurodegenerative dis-
ease of ALS has no available treatment and a bleak long-term 
prognosis. However, there are effective treatments available for 
the acute diagnosis of drug overdose. How does the chronic diag-
nosis affect our response to the acute condition?

Biographical Data.â•‡ We know from the patient’s suicide note 
that he is refusing all medical treatment. However, what do we 
know about these statements of preference? Were they informed? 
Was the patient competent to make that decision? The answers to 
these questions remain unclear, but we do know that the patient 
does not have decision-making capacity for the present decision 
of whether to proceed with the gastric emptying. Is there a sur-
rogate decision maker available?

Quality of Life.â•‡ Life with ALS can be difficult with the 
onset of spasticity and cognitive abnormality. The patient was 
somewhat familiar with the quality of life associated with living 
with ALS as he researched extensively about this disease on the 
Internet. On the other hand, he does have a supportive family and 
continues to be able to work for the time being. How should the 
diminished quality of life that is anticipated in the future affect 
the current decision?

Cultural Data.â•‡ Several factors in the context of this case are 
significant. While the patient has a legal right to refuse treat-
ment, he is currently unconscious and his surrogate (his wife) 
is requesting treatment. There are also certain emergency 
room obligations to treat emergent conditions. How should the 
Â�emergency staff weigh the various competing legal and regula-
tory duties?

Analysis
This is a case of treatment refusal of potentially life-sustaining 
treatment when the competency of the patient to decide is ques-
tionable. Also at issue is the distinction between the acute and 
chronic conditions of the patient.

The precedent for cases such as this one is fairly clear. When 
the patient’s preferences are unclear, and the acute condition is 
easily treatable, and the harm of not treating is very great, medi-
cal teams can feel comfortable about providing the treatment for 
the immediate life-threatening condition, creating an opportu-
nity to talk with the patient about his preferences regarding his 
chronic condition at a later time.

to overrule them. Nevertheless, difficulties may arise when the 
principles are applied to clinical situations.

Questions about the limitations of principle-based medical 
ethics have contributed to renewed interest in alternative frame-
works such as virtue-based ethics, the ethics of caring, and a sys-
tem of ethics based on respect for personhood described earlier. 
Thus, other frameworks may be required to augment the four 
basic principles previously outlined. Regardless, at the core of 
clinical fidelity lies faithfulness to persons, not adherence to dis-
embodied principles.

ADDRESSING AND RESOLVING ETHICAL 
CONFLICTS

There is no formula or small set of ethical principles that 
mechanically or magically gives answers to bioethical dilem-
mas. Instead, medical practitioners should follow an orderly 
analytic process.

1.	 practitioners need to obtain the facts relevant to the situation.
2.	 They must delineate the basic bioethical issue.
3.	 It is important to identify all the crucial principles and values 

that relate to the case and how they might conflict.
4.	 Because many ethical dilemmas have been analyzed previously 

and subjected frequently to empirical study, practitioners should 
examine the relevant literature, whether it is commentaries or 
studies in medical journals, legal cases, or books. With these 
analyses, the particular dilemma should be reexamined; this pro-
cess might lead to reformulation of the issue and identification of 
new values or new understandings of existing values.

5.	 With this information, it is important to distinguish clearly 
unethical practices from a range of ethically permissible 
actions.

6.	 It is important not only to come to some resolution of the case 
but also to state clearly the reasons behind the decisions, that 
is, the interpretation of the principles used and how values 
were balanced.

Selected Ethical Issues in the Practice of Physical 
Medicine and Rehabilitation
Ethical issues are very common in the care of individuals living 
with impairments, activity limitations, and participation restric-
tions and they can be encountered in acute in-patient, subacute, 
and outpatient settings. Physiatrists are encouraged to be alert 
for their presence and apply the methodology described in this 
chapter to address ethical conflicts as they arise. Some examples 
are listed in Table 5.1 along with ethical principles that apply.

Sample Case Analysis
Case.â•‡ A 61-year-old man, an electrician by occupation, who 
was recently told of a suspected diagnosis of amyotrophic lateral 
sclerosis (ALS), was admitted for worsening of his right hand 
weakness. He says his symptoms have made it difficult to manip-
ulate wires and grip tools when working.

Physical examination revealed right upper extremity muscle 
weakness, fasciculations, atrophy and hyperreflexia, and normal 
sensation. After further workup for ALS and excluding the treat-
able mimics, two experienced neurologists independently con-
firmed a diagnosis of ALS.
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ETHICAL ISSUE PRIMARY ETHICAL PRINCIPLES INVOLVED

End-of-life care and advance directives Principle based: autonomy, beneficence

Virtue based: compassion and caring; fidelity to trust and 
promise; prudence

Caring based: empathy and compassion

Respect for personhood

Use of opioid medications in the treatment of nonmalignant 
musculoskeletal pain—patient wishes vs. physician 
recommendations and concerns

Principle based: autonomy, beneficence, nonmaleficence

Virtue based: compassion and caring; fidelity to trust and 
promise; prudence

Caring based: empathy and compassion

Respect for personhood

Informed consent for treatments and research in individuals 
with cognitive impairments

Principle based: autonomy, nonmaleficence, justice

Virtue based: compassion and caring; fidelity to trust and promise

Caring based: empathy and compassion

Respect for personhood

Refusal of rehabilitative treatment plan by patient against 
the recommendations of the physiatrist

Principle based: autonomy, beneficence

Virtue based: compassion and caring

Limitations on health insurance coverage for rehabilitation 
resources recommended by the rehabilitation team  
(e.g., treatments, durable medical equipment, limits on 
length of stay on in-patient acute rehabilitation facility 
dictated by health insurance company)

Principle based: justice, beneficence, nonmaleficence

Virtue based: compassion and caring

Caring based: empathy and compassion

Respect for personhood

Admitting a frail medically complex patient to an in-patient 
rehabilitation facility that cannot tolerate 3 hours of therapy 
per day to maintain high occupancy percentage on the 
in-patient rehabilitation facility

Principle based: justice, nonmaleficence

Virtue based: fidelity to trust and promise; effacement of  
self-interest; compassion and caring; prudence

Caring based: empathy and compassion

Respect for personhood

Dual role of physiatrist—providing clinical care to a patient 
with neurologic disease as well as acting as a primary 
investigator in a research protocol in which that patient  
is a research participant

Principle based: beneficence, nonmaleficence, justice

Virtue based: fidelity to trust and promise; effacement of  
self-interest; compassion and caring; intellectual honesty

Respect for personhood

Providing unnecessary tests to a patient to increase 
reimbursement revenue

Principle based: beneficence, nonmaleficence, justice

Virtue based: fidelity to trust and promise; effacement of 
self-interest

Notice that the facts of this particular case determine 
whether the precedent case is applicable. If the medical team was 
very familiar with this patient’s expressed preference to refuse 
any medical treatment or if the available treatment for the acute 
condition was considerably less certain to be effective, the case 
could be decided differently. The patient was managed for the 
drug overdose and discharged home.

Two years later:
Over the course of 2 years, the patient received treatment 

from a team of clinicians including a psychiatrist, neurologist, 
and physiatrist as well as a speech pathologist, physical thera-
pist, and occupational therapist. The management was largely 
supportive and directed toward relieving symptoms, prolong-
ing independence, and improving quality of life. This time the 
patient gets admitted with dysphagia, weight loss, dehydration, 
and dyspnea associated with depressed mood and apathy. The 

patient was noted to have head ptosis and speech difficulties. He 
refuses any life-sustaining interventions for fear of further suf-
fering, but expressed that he may want to live for his daughter’s 
wedding, which is a few months later, if he can preserve his func-
tions to some extent. The wife and children support the decision 
and are prepared to do whatever is needed.

Looking at the case in light of the aforementioned four top-
ics at this time in the patient’s life, we must consider the patient’s 
current clinical condition, preferences, and quality-of-life indica-
tors as well as the current contextual data.

Clinical Data (Medical Information)

	 Questions to consider: Consider each medical condition and 
its proposed treatment. Ask the following questions: Does it 
fulfill any of the goals of medicine? With what likelihood? If 
not, is the proposed treatment futile?

TABLE 5.1â•‡ Clinical Applications of Ethical Principles
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	 Data: For poor nutritional status, options include percutane-
ous gastrostomy (PEG) tube placement and diet counseling. 
For respiratory difficulty, options include initiating nonin-
vasive positive pressure ventilation. For speech difficulty, 
options include recommending an augmentative communi-
cation device by speech pathologist. A physical therapist can 
offer exercises, braces, and adaptive devices. This admission 
is also an opportunity to clarify the goals of care regarding the 
long-term plan.

Biographical Data (Patient Preferences)

	 Questions to consider: What does the patient want? Does the 
patient have the capacity to decide? If not, who will decide for 
the patient? Do the patient’s wishes reflect a process that is 
informed? Understood? Voluntary?

	 Reported data to consider: The patient wants to live longer 
but doesn’t want suffering and added burden.

He has insight into his medical condition and is fully 
informed about different options of care.

Quality of Life

	 Questions to consider: What is the patient’s subjective accep-
tance of likely quality of life? What are the views of the care 
providers about the quality of life? Is quality of life “less than 
minimal?” (i.e., qualitative futility).

	 Reported data to consider: The patient is OK with his current 
quality of life, and can go on for a few months if his clinical 
condition remains same. The care providers approve of his 
decision.

Both patient and family would like to preserve his current 
level of functioning and are likely to accept interventions that 
support their goal.

Cultural Data (Contextual Features)
Social, legal, economic, and institutional circumstances in the 
case can influence the decision or be influenced by the decision 
(e.g., inability to pay for treatment and inadequate social support).

The aspect of family/social obligation is also defining the 
goals of care.

These topics help clinicians understand where the moral 
principles meet the circumstances of the clinical case. It is advis-
able to review the four topics in order to see how the principles 
and the circumstances together define the ethical problem in the 
case and suggest a resolution.

It is rare that an ethical problem involves only one ethical 
principle. Every actual ethical problem is a complex collection of 
many circumstances. Good ethical judgment consists in appre-
ciating how several ethical principles should be evaluated in the 
actual situation under consideration.

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following best describes essential understanding 
of the Nuremberg Code?

A.	 Voluntary consent of the human subject is not essential
B.	 Coercion, deceit, and not explaining the risks and benefits 

are acceptable on the part of investigators under the right 
circumstances

C.	 Avoidance of unnecessary suffering or injury is mandatory
D.	 Risks can exceed benefits
E.	 Once the subject has started participating in a study, he or 

she cannot withdraw from the study

2.	 The three fundamental principles of medical professionalism 
proposed by the American Board of Internal Medicine and 
the European Federation of Internal Medicine are
A.	 Primacy of patient welfare, patient autonomy, and social 

justice
B.	 Patient autonomy, social justice, and beneficence
C.	 Physician paternalism, social welfare, and patient 

dependence
D.	 Physician welfare, social welfare, and social injustice
E.	 Physician autonomy, patient dependence, and social justice

3.	 Which description best characterizes the principle of social 
justice?
A.	 Physician’s primary responsibility is to ensure that patient’s 

family has access to health care if they can afford it
B.	 Physician has a responsibility to promote a distribution of 

health care resources only to the patients who can afford 
to pay for health care

C.	 The physician has a responsibility to the individual patient 
and a broader society to promote access and to eliminate 
the disparities in health and the health care system

D.	 Physicians don’t have to promote access to health care and 
eliminate disparities in health care systems since this is 
the job of hospital administrators

E.	 Physicians don’t have to promote access to health care 
and eliminate disparities in health care systems since 
none exist

4.	 The principle of patient autonomy is best characterized by
A.	 Physician determines what is in the best interest of the 

patient and the patient must follow recommendations
B.	 Physician makes the recommendations, but patient makes 

the final decision
C.	 The patient’s wishes must be honored by the physician, 

regardless of whether they go against ethical practice or not
D.	 Patient’s family determines what is in the best interest for the 

patient, and physician must comply with the wishes of the family
E.	 Physician makes the recommendations, and patient’s fam-

ily makes the decision for the patient

5.	 Which of the following is one of the ten professional commit-
ments included in the Charter of Medical Professionalism?
A.	 Professional incompetence
B.	 Dishonesty with patients
C.	 Maintaining inappropriate relations with patients
D.	 Maintaining trust by managing conflicts of interest
E.	 Distributing finite health care resources to those who can 

pay for them
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6.	 Which of the following best describes the elements of the 
principle of double effect?
A.	 Bad effect can be a means to a good effect
B.	 Good effect does not need to be intended
C.	 Bad effect cannot be the means to good effect
D.	 Symptoms don’t need to be severe to warrant taking risks
E.	 The intent of treatment is to end life
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GOALS

Demonstrate a commitment to carrying out professional 
Â�responsibilities, adherence to ethical principles, and sensitivity to 
a diverse patient population applicable to rehabilitation medicine.

OBJECTIVES

1.	 Demonstrate compassion, integrity, and respect for others, as 
well as sensitivity and responsiveness to diverse patient popu-
lations, including but not limited to diversity in gender, age, 
culture, race, religion, disabilities, and sexual orientation.

2.	 Role model respect for, beneficence, least harm, respect 
for autonomy, and justice as applicable and relevant to the 
Â�practice of medicine.

3.	 Exhibit qualities of accountability to self, patients, society, 
and the profession.

4.	 Demonstrate how to conduct patient-centered care and 
patient-centered decision making.

5.	 Identify and discuss the 10 professional responsibilities from 
the Physician Charter.

6.	 Describe the key components of the American Academy of 
Physical Medicine and Rehabilitation (AAPM&R) Code 
of Conduct.

7.	 Define the terms financial conflict of interest, impaired 
Â�physician, and disruptive physician.

Picture this scenario. A physician comes to work late and 
proceeds to walk into his office, sloppy in appearance. He lounges 
at his desk, which is cluttered with patients’ files he has not 
reviewed yet. Then, the physician proceeds to make his Â�morning 
rounds while showing a lack of interest and caring toward his 
patients. The physician ignores his mistakes, does not accept the 
advice of his colleagues, and basically does just enough to get by 
until he goes home. If this physician were a machine, he would 
meet the criteria to be recalled by his manufacturer, the way cars 
and other machines are recalled when they are found to be defec-
tive. Unfortunately, poorly trained physicians cannot be removed 
from circulation that easily.

The Merriam-Webster Dictionary defines professionalism 
as the skill, good judgment, and polite behavior that is expected  

from a person who is trained to do a job well. It also defines 
professionalism as the conduct, aims, or qualities that char-
acterize or mark a profession or a professional person. The 
ACGME/ABMS’s expectation of professionalism as a core 
competency is “reflecting a commitment to carrying out profes-
sional responsibilities, adherence to ethical principles, and sen-
sitivity to a diverse patient population.” The ACGME requires 
that program directors attest to a trainee’s competence in those 
qualities and mode of conduct that are important to medical 
Â�professionalism. The attestation can be done by documenting the 
abilities the trainee possesses at a given stage of his or her train-
ing (Â�milestones) and/or by documenting what tasks the resident 
can be trusted to perform (entrustable professional activities). In 
order for program directors to attest to a trainee’s competence in 
the medical profession (1), the trainee must first be taught how 
to provide compassionate care; how to show respect for patients 
and their relatives; and how to communicate with integrity, trust, 
and honesty.

Compassionate care is patient centered. Patient-centered 
care ensures patient safety and addresses the needs of patients 
rather than the self-interest of the treating physician. This model 
of care also takes advantage of the latest information technology 
to prescribe, communicate, track results, monitor performance, 
and facilitate performance improvement projects. Effective 
communication and interpersonal skills are cornerstones of 
physicians’ professional identities, and constitute an expected 
ACGME/ABMS core competency (Interpersonal and Communi-
cation Skills). The successful physician must be able to establish 
therapeutic doctor–patient relationships.

Residents must learn to advocate for their patients, super-
seding self-interests and motivations, and maintain excellent 
patient relationships; work as a team with other providers; inte-
grate and coordinate patient care across multiple settings; man-
age population health; enhance access by meeting patient needs 
in a timely manner; use data to improve patient care; and lead 
practice change and improvement. This must be done with empa-
thy and concern for a diverse patient population without bias 
toward a patient’s race, culture, religion, gender, or sexual orien-
tation. In addition, residents at any institution must act as teach-
ers of other residents and students, a role facilitated by the same 
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skill set. They must learn how to form therapeutic physician–patient 
relationships via patient interviewing and physical examination. 
As they learn, they will show an increasing ability to commu-
nicate with other members of their health care team, including 
nurses, care managers, respiratory therapists, physical therapists, 
pharmacists, and social workers. Focused care coordination 
contributes to developing the ACGME/ABMS core competen-
cies of professionalism, patient care, systems-based practice, and 
interpersonal and communication skills. The medical residents 
will learn that the patient-centered model of care strengthens the 
clinician–patient relationship, leading to a safer, higher quality 
of care; more empowered patients; and a renewal of the patient–
provider relationship.

Respect comes from respectare, a Latin word meaning to 
“look again” or to “look with new eyes.” Respect, along with 
courtesy, compassion, integrity, and trust, is part of the constella-
tion of professionalism traits. To look with new eyes means ask-
ing clinical questions designed to elicit information from patients 
about their ideas regarding what they think might be wrong with 
them; their feelings and fears about their illness, rather than the 
standard questions used in everyday practice.

Kleinman and colleagues (2) published more than 30 years 
ago the key questions that must be asked; they are as follows:

1.	 What do you think caused the problem?
2.	 Why do you think it happened when it did?
3.	 What do you think your sickness does to you?
4.	 How severe is your sickness?
5.	 What kind of treatment do you think you should receive?
6.	 What are the most important results you hope to receive from 

this treatment?
7.	 What are the chief problems your sickness has caused for you?
8.	 What do you fear most about your sickness?

These types of questions will convey to the patient that the 
resident is able to see the nature of the problem from the patient’s 
point of view. The residents must also be taught effective listen-
ing skills; how to understand silent body language (nonverbal 
communication); and how to show transparency, receptivity, and 
openness during communication. They must be taught to be tol-
erant and to be nonjudgmental about patient preferences; to learn 
to listen with sympathy and understanding to the patients’ per-
ception of their illness; to avoid confrontation; and to respond to 
each patient’s unique characteristics and needs.

The 10 professional responsibilities from the Physician 
Charter published by the American Board of Internal Medicine 
Â�Foundation and the American College of Physicians Foundation in 
2002 (3,4) must be used to guide the education of residents about 
professionalism. They are subsequently listed in italics and each 
one is followed by the respective plan of action for the trainees.

1.	 Commitment to professional competence. Physicians must 
be committed to lifelong learning and be responsible for 
maintaining the medical knowledge and clinical and team 
skills necessary for provision of quality care. The residents 
must be taught how to identify areas for self-improvement 
and how to implement strategies to enhance their knowledge, 
skills, attitudes, and behaviors.

2.	 Commitment to honesty with patients. Physicians must 
ensure that patients are completely and honestly informed 
before the patient has consented to treatment and after 
treatment has occurred. Physicians should also acknowl-
edge that in health care, medical errors that injure patients 
do Â�sometimes occur. An entrustable professional activity 
based on the process of obtaining informed consent must be 
documented for all residents after they have been taught the 
knowledge, skills, attitudes, and behaviors needed to obtain 
informed consent.

3.	 Commitment to patient confidentiality. Earning the trust 
and confidence of patients requires that appropriate con-
fidentiality safeguards be applied to disclosure of patient 
information. Residents must be taught the key elements of the 
Privacy Rule including who is covered, what information is 
protected, and how protected health information can be used 
and disclosed.

4.	 Commitment to maintaining appropriate relations with 
patients. Given the inherent vulnerability and dependency 
of patients, certain relationships between physicians and 
patients must be avoided. In particular, physicians should 
never exploit patients for any sexual advantage, personal 
financial gain, or other private purpose. Residents must learn 
how to advocate for their patients and how to maintain excel-
lent patient relationships with empathy and compassion.

5.	 Commitment to improving quality of care. Physicians must 
be dedicated to continuous improvement in the quality of 
health care. This commitment entails not only maintaining 
clinical competence but also working collaboratively with 
other professionals to reduce medical error, increase patient 
safety, minimize overuse of health care resources, and opti-
mize the outcomes of care. Physicians must actively partici-
pate in the development of better measures of quality of care 
and the application of quality measures to assess routinely 
the performance of all individuals, institutions, and systems 
responsible for health care delivery. Physicians, both indi-
vidually and through their professional associations, must 
take responsibility for assisting in the creation and imple-
mentation of mechanisms designed to encourage continuous 
improvement in the quality of care. Residents must learn the 
key principles of quality improvement that include W. Edwards 
Deming’s Plan, Do, Study, and Act (PDSA) cycle. The PDSA 
cycle was originally developed by Walter A. Shewhart as 
the Plan-Do-Check-Act (PDCA) cycle. W. Edwards Deming 
modified Shewhart’s cycle to PDSA, replacing “Check” with 
“Study” (5).

6.	 Commitment to improving access to care. Medical pro-
fessionalism demands that the objective of all health care 
systems be the availability of a uniform and adequate stan-
dard of care. Physicians must individually and collectively 
strive to reduce barriers to equitable health care. Residents 
must learn the concept of Patient-Centered Medical Home 
(PCMH). They must learn about National Committee for 
Quality Assurance (NCQA) standards for PCMH.

7.	 Commitment to a just distribution of finite resources. 
While meeting the needs of individual patients, physicians 
are required to provide health care that is based on the wise 
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		  and cost-effective management of limited clinical resources. 
They should be committed to working with other physicians, 
hospitals, and payers to develop guidelines for Â�cost-Â�effective 
care. The physician’s professional responsibility for 
Â�appropriate allocation of resources requires Â�scrupulous 
avoidance of superfluous tests and procedures. The provi-
sion of unnecessary services not only exposes one’s patients 
to avoidable harm and expense but also diminishes the 
resources available for others. Residents must learn about 
issues of cost–benefit analysis in medical care, fostering 
the ability to practice in a cost-effective manner. They must 
learn about the concepts of high-value care.

	 8.	 Commitment to scientific knowledge. Much of medicine’s 
contract with society is based on the integrity and appropriate 
use of scientific knowledge and technology. Physicians have 
a duty to uphold scientific standards, to promote research, 
and to create new knowledge and ensure its appropriate 
use. The profession is responsible for the integrity of this 
knowledge, which is based on scientific evidence and physi-
cian Â�experience. Residents must learn to cultivate a spirit of 
inquiry and improvement; this spirit supports both innovations 
in daily practice that translate into better service to patients, 
Â�system improvements, and improved patient outcomes.

	 9.	 Commitment to maintaining trust by managing conflicts 
of interest. Medical professionals and their organizations 
have many opportunities to compromise their professional 
responsibilities by pursuing private gain or personal advan-
tage. Physicians have an obligation to recognize, disclose to 
the general public, and deal with conflicts of interest that 
arise in the course of their professional duties and activi-
ties. Relationships between industry and opinion leaders 
should be disclosed, especially when the latter determine the 
criteria for conducting and reporting clinical trials, writing 
editorials or therapeutic guidelines, or serving as editors of 
scientific journals. Residents must learn how to maintain eth-
ical relationships with industry and how to interact with phar-
maceutical representatives and other members of industry.

	10.	 Commitment to professional responsibilities. As members 
of a profession, physicians are expected to work collabora-
tively to maximize patient care, be respectful of one another, 
and participate in the processes of self-regulation, includ-
ing remediation and discipline of members who have failed 
to meet professional standards. The profession should also 
define and organize the educational and standard-setting 
process for current and future members. Physicians have 
both individual and collective obligations to participate 
in these processes. These obligations include engaging in 
internal assessment and accepting external scrutiny of all 
aspects of their professional performance. Residents must 
be taught how to transition the care of their patients both 
within and outside of their institution. That entrustable pro-
fessional activity will help to prepare them to interface with 
their colleagues in various disciplines of health care.

The education of residents about these 10 professional 
responsibilities will make professional formation an explicit 
area of focus in residency training and help to cultivate in the 

residents a spirit of collaborative practice that is patient-centered, 
compassionate, caring, altruistic, and trustworthy. The physician 
discussed at the beginning of this chapter should not only learn 
about the 10 professional responsibilities but must also read 
Francis Peabody’s article “The Care of the Patient” that was pub-
lished in JAMA in 1927 (6).

PROFESSIONALISM IN REHABILITATION MEDICINE

The Ethical Issues Subcommittee of the Medical Practice Com-
mittee of the American Academy of Physical Medicine and 
Rehabilitation (AAPM&R) developed a Code of Conduct for the 
practice of rehabilitation medicine. This code is meant to “serve 
as a guideline for professional and personal behavior and to pro-
mote the highest quality of physiatric care. It is a statement of 
ideals, commitments and responsibilities of the physiatrist to 
patients, their families, other health professionals, society and 
to themselves” (7). The code is meant to outline ethical practice 
for physiatrists.

The code addresses relationships between physiatrists and  
their patients and families, members of the rehabilitation team, 
other physicians, the community, and government. It also 
addresses research and scholarly activities. A brief summary of 
this Code of Conduct is provided next.

Ethics Relating to Patients and Patients’ Families
The physiatrist will provide the best possible care for his patient. 
This implies that the physiatrist will strive to maintain excel-
lence in the practice of rehabilitation medicine through continu-
ing medical education activities. He should be aware of the limits 
of his education and competence and seek out consultations 
from other clinicians with more experience when it is in the best 
Â�interest of the patient. The patient’s privacy and confidentiality 
must be preserved at all times.

Impaired physicians can have a significant negative impact 
on patient care as well as on the effectiveness of the team pro-
viding care to the patient. According to the Federation of State 
Medical Boards, the definition of an impairment is “the inabil-
ity of a physician to practice medicine with reasonable skill and 
safety as a result of a mental disorder or physical illness or con-
dition, including but not limited to those illnesses or conditions 
that would adversely affect cognitive, motor or perceptive skills 
or substance-related disorders including abuse and dependency 
of drugs and alcohol” (8).

The Code of Conduct addresses the issue of physician 
impairment by stating that physiatrists will not provide patient 
care while under the influence of alcohol, drugs, or illness that 
can place the patient’s well-being at risk. Additional information 
on this topic is available from resources of the American Medi-
cal Association and American College of Physicians (9,10).

The issue of patient abuse is also addressed in the Code of 
Conduct. Physiatrists must not abuse patients physically, sexu-
ally, or psychologically.

Transfer of care from one physiatrist to another is also 
addressed in the Code of Conduct. If a patient requests that the 
care be transferred to another provider or if the physiatrist believes 
that it is in the best interest of the patient to transfer the patient’s 
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care to another provider, the current treating physiatrist has an 
obligation to transfer care to another physician in a safe manner.

The Code addresses conflicts of interest that can impact 
patient care by stating: “Conflicts of interest must be resolved in 
the best interest of the patient” (7). Financial conflicts of interest 
have been described in the 6th edition of the American College 
of Physicians Ethics Manual. According to this manual, some 
examples of potential conflicts of interest that can involve physi-
cians include (a) incentives to overutilize (fee for service arrange-
ments) or underutilize (capitation arrangements) resources, (b) 
business relationships or gifts from medical device or pharma-
ceutical companies, and (c) referring patients to medical facilities 
in which they have financial investment or ownership. Physicians 
must identify potential conflicts of interest and disclose them to 
their patients (10).

In the practice of rehabilitation medicine, some examples 
of potential conflicts of interest include (a) referring patients to 
a physical therapy facility in which the physiatrist has financial 
interest or ownership and (b) physiatrist writing prescriptions for 
prosthetic limbs while owning stock or financial investment in a 
company that manufactures prosthetic limbs.

The Code of Conduct also addresses the issue of access 
to physiatric care by stating that the physiatrist must not refuse 
to provide care to a patient “on the basis of their race, religion, 
nationality, disability or gender” (7). The Code also addresses 
the role of the physiatrist with respect to the patient’s family, sur-
rogates, or proxy decision makers.

Relationships With Members of the  
Rehabilitation Team
Physiatrists are members of a team that often includes physi-
cal therapists, occupational therapists, nurses, psychologists, 
Â�vocational counselors, recreational therapists, and social work-
ers. It is therefore important that physiatrists respect and honor 
the rights and privileges of other team members and encourage 
them to work for the betterment of the patients and within the 
scope of practice of their professions. Physicians can adversely 
affect the functioning of the rehabilitation team and the care of 
the patient when their behavior is disruptive.

The Federation of State Medical Boards has defined disrup-
tive behavior as “behavior exhibited as a pattern of being unable, 
or unwilling, to function well with others to such an extent that 
his or her behavior, by words, attitude, or action has the potential 
to interfere with quality health care. The physician’s behavior 
(attitudes, words or actions) intimidate and demean others poten-
tially resulting in a negative impact on patient care” (8). The issue 
of disruptive physicians is an important one and a full discussion 
of this issue is beyond the scope of this chapter. The reader is 
referred to resources from the American College of Physicians 
and Joint Commission of Accreditation of Healthcare Organiza-
tions for additional information (10,11).

Physician-to-Physician Relationships
The Code of Conduct addresses how physiatrists should behave 
with respect to other physicians. This includes a responsibility to 
teach other physicians, students, and health care providers and 
the importance of not slandering other physicians.

According to the Code, physiatrists “should assist in the 
identification and rehabilitation of an impaired colleague.” If 
they themselves are identified as being impaired, they should 
seek care and rehabilitation prior to resuming patient care.

Relationship with Community and Government
This section of the Code describes the relationship between phys-
iatrists, the community they serve, and government. Physiatrists 
shall obey the pertinent laws of the land as well as the rules and 
regulations of the facilities in which they practice and refrain 
from unlawful activity. However, they should support changes to 
laws that they believe work against the best interest of patients. 
This section also describes how a physiatrist shall provide expert 
testimony. It is important to note that, according to the code, 
physiatrists “have an obligation to be involved in community and 
world activities, especially those matters affecting health.”

Research and Scholarly Activity
The physiatrist is encouraged to participate in research that 
can advance the field of Physical Medicine and Rehabilitation. 
However, when he or she participates, the physiatrist is expected 
to obtain informed consent from participants and follow the 
rules governing research activities in the institution in which 
he or she works. The Code also addresses the issue of research 
data being accurately presented and subject to peer review prior 
to being Â�publicized. Plagiarism is considered unethical (7).

It is important for physiatrists conducting research to be 
aware of potential conflicts of interest associated with research 
activity. One example is a physiatrist receiving research grants 
for treatment of spasticity from a company that sell products to 
treat spasticity while also providing clinical treatment of patients 
with spasticity and recruiting patients from the clinical practice 
for the research protocols. It is important for physiatrists to dis-
close this information to prospective research participants and 
the research department in the institution in which the research 
is being carried out.

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following statements best defines an impaired 
physician according to the Federation of State Medical Boards?
A.	 An inability of a physician to practice medicine with 

Â�reasonable skill and safety as a result of a mental disorder, 
physical illness, or a substance-related disorder

B.	 An inability of a physician to practice medicine with 
Â�reasonable skill and safety as a result of both lack of finan-
cial compensation and substance-related disorder

C.	 An inability of a physician to practice medicine with rea-
sonable skill and safety as a result of both lack of adequate 
training and physical illness

D.	 An inability of a physician to practice medicine with rea-
sonable skill and safety as a result of both number of years 
practicing as a physician and substance-related disorder

E.	 An inability of a physician to practice medicine with 
reasonable skill and safety as a result of both a language 
Â�barrier and mental disorder
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2.	 Which of the following statements best describes the 
AAPM&R Code of Conduct?
A.	 It addresses relationships between physiatrists and their 

patients
B.	 It addresses relationships between physiatrists and the 

state licensing boards
C.	 It addresses relationships between physiatrists and 

Â�American Board of Physical Medicine and Rehabilitation
D.	 It addresses relationships between physiatrists and the 

American Medical Association
E.	 It addresses relationships between physiatrists and the media

3.	 Which of the following best describes the AAPM&R Code of 
Conduct related to conflicts of interest for physiatrists?
A.	 Conflicts of interest must be resolved in the best interest 

of the hospital
B.	 Conflicts of interest must be resolved in the best interest 

of the physiatrist
C.	 Conflicts of interest must be resolved in the best Â�interest of 

the patient
D.	 Conflicts of interest must be resolved in the best interest 

of the health insurance company
E.	 Conflicts of interest must be resolved in the best interest 

of the referring physician

4.	 Which of the following best reflects the type of question that 
will convey to the patient that the resident is able to see the 
nature of the problem from the patient’s point of view?
A.	 What is the impact of your illness on your doctor?
B.	 What type of health insurance do you have and why did 

you pick this one?
C.	 What does your doctor fear most about your illness?
D.	 What are the chief problems your sickness has caused 

for you?
E.	 What do your friends think about the treatment you should 

receive?

5.	 According to the Physician Charter, which of the following is 
one of the 10 professional responsibilities?
A.	 Commitment to professional incompetence
B.	 Commitment to dishonesty with patients
C.	 Commitment to professional responsibilities
D.	 Commitment to promoting conflicts of interest
E.	 Commitment to an unjust distribution of finite resources
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7:â•‡ Systems-Based Practice in  
Rehabilitation Medicine

F.	 Use said skill set to improve the safety of rehabilitative 
Â�services; and

G.	 Work effectively as a team member and leader in maximizing 
patient safety and improving the quality of rehabilitative care.

GRADUATE MEDICAL EDUCATION AND  
SYSTEMS-BASED PRACTICE

Medical education focuses on obtaining medical knowledge 
about the diagnosis and treatment of diseases at the individual 
physician–patient level and tends to put less emphasis on the sys-
tem as a whole, as well as its impact on patient care, safety, and 
quality (3). Training in systems-based practice during residency 
is not much developed (3).

Ziegelstein differentiated between the two ACGME compe-
tency protocols, namely Practice-Based Learning and Improve-
ment (PBLI) and Systems-Based Practice (SBP), by using the 
metaphors of a mirror and a village. PBLI is the “mirror” that a 
resident looks in to assess himself as a basis for self-improvement, 
whereas SBP refers to the “village” within which the physician 
practices (the health care system). In this village, he collaborates 
with other clinicians to provide patient care (4).

In a recent survey of residents in three PMR training pro-
grams in New York, New Jersey, and Pennsylvania, residents 
noted that there is a lack of training with regard to PMR policy 
issues, documentation, rehabilitative care delivery models, and 
knowledge about insurance companies at the system level (5).

Health Care Systems
A health care system has been defined as “a complete network of 
agencies, facilities, and all providers of health care in a specified 
geographic area” (6). The delivery of health care is very complex 
and generally known to be made up of a number of interdepen-
dent components and microsystems. These microsystems are usu-
ally comprised of small groups of individuals working together 
on very specific tasks (e.g., neurosurgical team, cardiovascular 

Adrian Cristian

The Accreditation Council of Graduate Medical Education 
(ACGME) defines systems-based practice as “an awareness of 
and responsiveness to the larger context and system of health 
care and the ability to effectively call on system resources to pro-
vide care that is of optimal value” (1).

Based on this definition, Graham et al. identified six expec-
tations that resident physicians must fulfill relevant to their clini-
cal specialty: (a) work effectively in various health care delivery 
systems, (b) coordinate patient care in the health care delivery 
system, (c) incorporate cost-awareness and risk–benefit analy-
sis in patient care, (d) advocate for quality and optimal patient 
care, (e) work in professional teams to enhance patient safety and 
improve patient care quality, and (f) participate in identifying 
system errors and implementing potential solutions (2).

Graham et al. also enumerated classifications for assessing 
resident physician competency in the key domains of systems-
based practice. In this taxonomy, they defined five roles: (a) sys-
tem consultant, (b) care coordinator, (c) resource manager, (d) 
patient advocate, and (e) team collaborator. They defined appro-
priate behavior and context for each of these roles as well as pro-
vided examples for supervising physicians to consider (2).

These expectations can be applied to the practice of physical 
medicine and rehabilitation. Physiatrists should:

A.	 Have a working knowledge of the delivery of rehabilitation 
services in a variety of health care delivery systems;

B.	 Understand the role of rehabilitation medicine within the 
context of larger health care delivery systems;

C.	 Be able to coordinate effective patient care across the health 
care delivery system;

D.	 Have a working knowledge of rehabilitative service payers 
and their expectations as well as costs associated with the 
delivery of rehabilitation services and strategies to minimize 
costs while maintaining high-quality care;

E.	 Possess the skill set necessary to identify medical errors and 
patient safety issues across health care delivery systems;

71

Cristian_87833_PTR_07_071-081_13-08-14.indd   71 8/13/14   11:46 AM



72â•‡ ■â•‡ I: Basic Principles

surgical team, and rehabilitation team specializing in spinal cord 
injury medicine). These microsystems can have multiple connec-
tions with other microsystems in the same organization. Clinical 
staff can simultaneously be part of several microsystems within 
an organization, which only complicates matters further. The 
actions of individuals are not always predictable; however, given 
their connected and interdependent nature, actions of one can 
affect others within that microsystem and organization (3). Health 
care systems are also subject to external forces from payers, regu-
lators, competitors, changing demographics, and market forces.

Systems Thinking
According to Peter Senge, systems thinking is the practice of 
seeing wholes. It is a framework for identifying significant rela-
tionships between the influences of macrocosmic forces and 
structures rather than within them. It is seeing patterns of change, 
rather than static snapshots. It is a focus on “circles of causality” 
and interrelationships rather than linear cause-and-effect chains 
and underscores the maxim that “every influence is both cause 
and effect. Nothing is ever influenced in just one direction” (7).

As mentioned earlier, health care organizations are made 
up of small and large microsystems, with an interdependence 
defined by relationships between policies, procedures, regula-
tions, and staff. Each of these microsystems affects others around 
it and in turn is affected by other microsystems. They are indi-
vidual parts of a larger whole. As a systems thinker, the phys-
iatrist needs to understand the role of rehabilitation medicine in 
his or her own health care system, his or her own role within that 
system, and look for patterns of interdependencies. This is impor-
tant, because in application of systems thinking, all individuals 
and their microsystems share in the responsibility for the success 
and failures generated by their interdependent health care system. 
Senge also writes that mastering systems thinking “lies in see-
ing patterns where others only see events and forces to react to” 
(7). Systems thinkers realize that health care systems have a dual 
complexity—detail and dynamic complexity.

Detail complexity refers to the various variables that need to 
be considered, whereas dynamic complexity refers to the subtle 
causes and effects that are not linear, yet connected in time and 
space in such a way that their impact is not necessarily obvious.

Dynamic complexity is at work when an action has both 
local consequences in the health care system and also distant 
consequences somewhere else in that system. Situations wherein 
an action with ostensibly localized consequences can grow and 
have more significant consequences are also illustrative of 
dynamic complexity. For example, a bedbound diabetic patient 
whose disease is aggressively treated on an acute medical ser-
vice in one part of the health care organization may experience 
hypoglycemia once the patient starts his or her rehabilitation 
program on an acute inpatient rehabilitation unit in another part 
of the organization.

Systems thinkers also recognize that they cannot always see 
the long-term consequences of their actions because of the lim-
ited time frame from which the provider must form an analysis. 
For example, a physiatrist administering a trigger point injec-
tion to a patient with myofascial pain may inadvertently cause a 
pneumothorax; however, the physiatrist may not know this if the 

patient is not readily available for follow-up and receives treat-
ment for this complication at a hospital in a distant setting.

A systems thinker might, in addition to temporal constraints, 
meet with organizational limitations on their analyses. They can-
not always see the impact of their actions on more removed parts of 
the institution. For example, a policy decision to address increased 
length of stay on a medical ward by earlier discharges to an inpa-
tient rehabilitation ward in the same institution may lead to more 
acute discharges, higher costs of care, and decreased functional 
outcomes from provision of rehabilitation services due to increased 
medical acuity of the admitted patients earlier than they might oth-
erwise be considered fit to undergo 3 hours of therapy per day.

Still, systems thinkers become experts at looking for delays 
and bottlenecks in the health care system as well as work-
arounds. These can be indicators of system-wide issues.

To be an effective systems thinker, a physiatrist needs to:

âŒ€■ Identify the system, key stakeholders in that system—Â�including 
themselves—Â�and the connections between all involved;

âŒ€■ Describe the detail and dynamic complexity in that system;
âŒ€■ Identify any changes in that system (lack of funds, key per-
sonnel, change in policy, or priorities for the organization);

âŒ€■ Identify the delays, bottlenecks, and work-arounds in that sys-
tem and their impact;

âŒ€■ Identify symptoms as well as root causes for the problems (e.g., 
decreased quality of services provided; underinvestment) (7).

To become a systems thinker, one must learn to practice 
effective reflection, inquiry, and dialogue. Senge commented 
that “reflective openness leads to looking inward, allowing our 
conversations to make us more aware of the biases and limita-
tions in our own thinking, and how our thinking and actions con-
tribute to problems” (7). This should be done at the individual 
level as well as collectively at the group level.

Through thorough and consistent inquiry, we can challenge 
our mental models for how things work and should work in a health 
care organization. Senge asserts that mental models are often 
flawed because they focus on only readily visible variables, miss 
critical feedback relationships, misjudge time delays, see the system 
in overly simplistic terms, and are dominated by linear thinking.

Through effective inquiry, the systems thinker develops a 
collective understanding of the health care system—warts and 
all—from different perspectives and thus creates a collective 
mental model.

Dialogue refers to the collective review of the system among 
the key stakeholders in that system, especially after an unex-
pected event or outcome has occurred. Some points to consider 
include (39):

âŒ€■ What happened?
âŒ€■ What should have happened?
âŒ€■ Why did it happen?
âŒ€■ What can be learned from this event?
âŒ€■ How can it be prevented or encouraged (depending on whether 
the outcome was not favorable or favorable)?

These models and the discussion presented here under-
score the reality that health care is not delivered in a vacuum. 
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Proficient systems thinking in health care requires that the phy-
sician develop an understanding of how individual patient care 
relates to the health care system as a whole and how to improve 
the delivery of individual patient care by improving the health 
care system (3).

THE PHYSIATRIST AS SYSTEMS CONSULTANT 
IN REHABILITATION HEALTH CARE DELIVERY 
SYSTEMS

Following acute hospitalizations for illness or injury, individuals 
are often referred for postacute care (PAC). This care is usually 
provided in inpatient rehabilitation facilities (IRFs), skilled nurs-
ing facilities (SNFs), and home-based care. The goal of PAC is 
to improve the level of function to the highest level possible and 
to assist with the transition from hospital to the community (8).

Inpatient Rehabilitation Services
It has been reported that Medicare is the payer in approximately 
70% of patients admitted to IRFs. In 2006, there were 404,000 
Medicare discharges from IRFs (9).

Section 1886(j) of the Social Security Act authorized the 
prospective payment system (PPS) for the payment of inpatient 
rehabilitation services. The Centers for Medicare and Â�Medicaid 
Services has described IRFs as “free standing rehabilitation 
hospitals and rehabilitation units in acute care hospitals. They 
provide an intensive rehabilitation program and patients who are 
admitted must be able to tolerate 3 hours of intense rehabilitation 
services per day” (10).

In this system, payment is based on information collected 
from patient assessment instruments (PAIs). This information 
includes data about the patient’s clinical diagnosis, comorbidi-
ties, impairment group, swallowing status, level of function 
(based on the Function of Independence Measure) at admission 
and discharge, interruptions to their rehabilitation program, dis-
charge destination, complications encountered during the course 
of a rehabilitation program, and quality indicators about pressure 
ulcers and catheter-associated urinary tract infections (11).

Patients are grouped into rehabilitation impairment catego-
ries and mixed-case groups, then subsequently into four tiers 
within each mixed-case group where the costs associated with 
the patient’s comorbidities are factored in to determine a higher 
or lower level of payment. The payment level is also adjusted if 
the patient had a length of stay less than 3 days or one that was 
shortened due to a transfer. Other factors that are considered in 
the payment include (a) geographic differences in labor costs, (b) 
whether the facility is located in a rural area, (c) whether the 
facility treats a high proportion of low-income patients, and (d) 
whether the facility has a residency training program.

In order for an IRF to be payed under the PPS instead of the 
acute care hospital inpatient PPS, the facility must treat patients 
with one of 13 medical conditions for a minimum of 60% of its 
total inpatient population. This compliance threshold is known 
as the “60 percent rule.” These medical conditions are stroke, 
spinal cord injury, congenital deformity, amputation, major mul-
tiple trauma, hip fracture, brain injury, and neurological disor-
ders (multiple sclerosis, motor neuron disease, polyneuropathy, 
muscular dystrophy, Parkinson’s disease, and burns).

To substantiate the need for admission to an IRF, complex-
ity of the condition can be taken into consideration in some clini-
cal scenarios such as (a) severe arthritic conditions in which less 
intensive rehabilitation programs were not successful, (b) the 
patient underwent bilateral knee or hip joint replacement surgery 
just before the admission to the IRF and was obese (body mass 
index of at least 50 at the time of admission to IRF) or is 85 years 
or older at the time of admission to the IRF. The patient must be 
medically stable to participate in the rehabilitation program and 
have a need to be medically supervised during the rehabilita-
tion stay (12). Quality indicators must be reported for catheter-
associated urinary tract infections and pressure ulcers by the IRF 
facility. Failure to report leads to a two-percentage point penalty 
in payment effective in 2014 (13).

Conditions for payment under PPS also stipulate that 
patients directly admitted from the community to the IRF fol-
lowing a first illness are responsible for a deductible, whereas 
those admitted from an acute care hospital to the IRF are not. 
The patients would also be responsible for copay for the 61st to 
90th day according to Medpac (14).

Outpatient Rehabilitation Services
A course of outpatient rehabilitation commonly includes services 
provided by physical therapists, occupational therapists, speech 
pathologists, and physiatrists. Medicare pays for services pro-
vided by “skilled professionals that is appropriate, effective for 
a patient’s condition and are reasonable in terms of frequency 
and duration. The beneficiary must be under the care of a physi-
cian, have a treatable condition, and be improving.” “Medicare 
does not cover maintenance-level outpatient therapy services.” 
Speech pathologists may bill Medicare directly. Certain ser-
vices provided by physical and occupational therapy assistants 
are also covered if performed under the supervision of a quali-
fied therapist who bills for these services. For most services, 
Â�Medicare pays the provider 80% of the fee schedule amount and 
the patient pays a 20% copayment. Medicare has therapy caps 
for outpatient rehabilitative therapy services provided by physi-
cal therapists, occupational therapists, and speech and language 
pathologists, unless they are provided in a hospital outpatient 
therapy Â�department (15).

Skilled Nursing Facilities
Medicare covers costs of an admission in a skilled nursing facil-
ity for patients following a hospital stay of at least 3 days that 
requires specialized nursing and/or rehabilitative care. Medicare 
pays the SNF on a predetermined per diem rate for up to 100 
days through a PPS. The base payment rate takes into account 
geographic differences in labor costs and case mix. Case mixes 
enable the Resource Utilization Groups (RUGs), which have 
nursing and rehabilitative therapy weights that are applied to 
the base payment rate (16). Patients are assigned to an RUG 
based on the following: (a) number of minutes of therapy that 
the patient will need (e.g., need more or less than 45 minutes 
of therapy per week), (b) need for specialized services such 
as respiratory Â�therapy, (c) presence of certain conditions, and  
(d) patient’s level of function for eating, toileting, bed mobility, 
and ability to Â�transfer (16).
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Coordination of care is especially important at transition 
points when attention to detail is paramount. The information 
passed from one treating team to another should be complete and 
include key information about the following:

âŒ€■ The patient’s hospital course and complications
âŒ€■ Past medical and surgical history
âŒ€■ Laboratory and imaging results
âŒ€■ Operative and procedure reports
âŒ€■ Medications
âŒ€■ Allergies
âŒ€■ Advance directives (e.g., do not resuscitate/do not intubate)
âŒ€■ Contact information for key clinical staff that is knowledge-
able about the patient’s condition and medical history

If this information is not complete, the physiatrist should 
obtain it from the most credible source and subsequently ensure 
that it is passed along to the next team caring for the patient in the 
inpatient or outpatient setting.

The time of discharge from an inpatient rehabilitation facil-
ity to another facility or to a home setting is another opportunity 
for ensuring that care coordination is effectively handled. This 
includes contacting the physicians at the receiving institution 
or the patient’s primary care physician in the community, and 
verbally discussing the key aspects of the patient’s care and any 
concerns or pending test results that need follow-up.

If the patient is to receive home health services, discussing 
the patient’s care with the nurse or therapist in the home Â�setting 
can also ensure that the patient’s care is not interrupted and that 
an appropriate treatment plan is carried out. Telemedicine tech-
nology can play a significant role in patient care coordination 
with monitoring of the patient’s condition in the home setting 
using monitors for vital signs and periodic phone calls from 
nurses or physicians.

One should take care to remember that the patient and fam-
ily members are integral partners to the physiatrist in care coor-
dination. The physiatrist should take the time to educate his or 
her patient about key aspects of the patient’s diagnosis, potential 
problems, and how to best manage them as well as how to self-
advocate for their needs.

THE PHYSIATRIST AS RESOURCE MANAGER

There is evidence that patients discharged from comprehensive 
medical rehabilitation facilities gain functional improvement rel-
ative to their condition at the time of admission in the context of 
a variety of conditions, such as hip fractures, stroke, brain injury, 
medical debility, and lower limb joint replacement. In addition, 
the vast majority of patients with these conditions are discharged 
back to the community.

However, according to several reports by the Uniform Data 
System for Medical Rehabilitation, which reviewed data for an 
8- to 10-year period beginning in 2000, there has been a gen-
eral trend in admitting patients with a lower level of function 
to medical rehabilitation facilities and then discharging them 
at a similarly unsatisfactory level of functioning at the end of 
the reporting period. In addition, length of stay and discharge 
rates back to the community also decreased; however, efficiency 

The daily rate is based on the following: (a) skilled nursing 
needs; (b) therapy needs; and (c) SNF costs for room, board, and 
administrative costs (16). For the fiscal year 2009, Medicare daily 
base rates for an urban SNF were as follows: (a) $151.74 for nurs-
ing, (b) $114.30 for therapy, and (c) $77.44 for other costs (16).

Home Services
Home health agency (HHA) personnel provide care in the patient’s 
home. This typically includes skilled nursing, physical therapy, 
occupational therapy, speech pathology, social work, and home 
health attendants. The Center for Medicare and Medicaid Services 
(CMS) pays HHAs for these services for 60-day episodes based on 
a PPS. Patients are assigned to 1 of 153 home health resource groups 
(HHRGs) based on their level of function and required need of ser-
vices using the Outcome and Assessment Information Set (OASIS). 
The HHRGs range from those comprised of uncomplicated cases 
to very complicated patients in need of extensive rehabilitative 
resources. The base rate for the HHRGs takes into account geo-
graphic differences in labor and administrative costs, and whether 
the patient needs more or less than five visits, and whether the pay-
ment is subject to a high cost or short stay outlier, respectively. The 
PPS also pays for nonroutine medical supplies (17).

PATIENT CARE COORDINATION IN THE PRACTICE 
OF REHABILITATION MEDICINE

Patient care is often delivered in multiple settings and is provided 
by multiple different providers. It is not uncommon for patients 
to be admitted to a medical or surgical ward of a medical cen-
ter for an acute illness or injury and be cared for by a team of 
physicians, nurses, and therapists, and then, once stabilized, be 
transferred to another ward, only to be cared for by another team. 
Subsequently, admissions to a medical rehabilitation facility and/
or a skilled nursing facility and care by other teams often ensue.

Coordination of the patient care across this health care 
continuum requires a working knowledge of the following: (a) 
the health care system and its rules, regulations, and policies; 
(b) health insurance companies—their policies, rules, and reg-
ulations as they apply to the patient and his or her diagnosis; 
(c) community resources; and (d) effective communication and 
interpersonal skills and an ability to work with a team that con-
sists of different clinicians and administrative staff.

The physiatrist is well suited for this role by virtue of his or 
her training in the team approach to patient care. The patient’s 
best interests should remain paramount in the mind of the phys-
iatrist at all times and serve as the primary driver of care and 
decision making—a concept known as patient-centered care.

In the inpatient setting, interdisciplinary team meetings and 
interactions are ideal opportunities to coordinate the care of the 
patient with a coalition that might at any point include therapists, 
nursing staff, social worker, psychologist, and recreational thera-
pists. In these settings, the team can set goals, discuss medical 
complications that are affecting the patient’s ability to reach 
functional goals, and determine length of stay and postdischarge 
plan of care. The physiatrist can also coordinate clinical care 
among medical and surgical consultants and communicate infor-
mation to treating therapists.
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improving care coordination among health care providers and 
hospitals and linking them through quality metrics, health care 
costs would also be reduced. Pay for performance metrics would 
also be used to incentivize high-quality care. As of 2011, PMR-
specific performance metrics were limited (27).

Patient-centered medical homes have been proposed as an 
integral aspect of ACOs. These are primary care practices in which 
care is coordinated among clinical teams for specific diagnoses. 
An opportunity may exist, through their close alignment with pri-
mary care practices, for the physiatrist to play a role in the coordi-
nation of team management efforts as they apply to TBI, SCI, and 
osteoarthritis patient populations, among others. Electronic health 
records are an important part of this care coordination.

However, in spite of overall interest in ACO demonstration 
projects, significant obstacles were reported relating to cost of 
these projects, operational challenges to implementation, and 
lack of evidence-based treatment protocols (27).

Risk–Benefit Analysis in the Practice of 
Rehabilitation Medicine
Medical decision making often requires an analysis of the risks 
and the benefits for a particular medical test or treatment plan. In 
a risk–benefit analysis, the following steps may be of help:

âŒ€■ Identify the relevant patient and situational characteristics 
that are pertinent to the risk–benefit analysis.

âŒ€■ Identify the risks associated with a treatment or medical test.
âŒ€■ Assign a risk value to the risk (e.g., low risk or high risk).
âŒ€■ Identify the benefits of the test or treatment.
âŒ€■ Assign a benefit value to the test or treatment (e.g., low benefit 
or high benefit).

âŒ€■ Review the pertinent scientific literature, consult with a local 
expert, and review applicable medical center rules, policies, 
procedures, or local laws for additional relevant information.

âŒ€■ Discuss with the patient the risks and benefits and note his or 
her wishes.

âŒ€■ Compare risks vs. benefits.

If the benefits significantly outweigh the risks and the patient 
is motivated, the test or treatment plan should be carried out. If 
the risks significantly outweigh the benefits, then the decision is 
made against carrying out the test or treatment plan. The chal-
lenge arises when the risks and benefits are closely matched such 
that both the risks and benefits are significant. In the practice 
of rehabilitation medicine, there are additional considerations 
since tests and/or treatment plans also have a cost associated with 
them and one must also consider how to effectively make use of 
Â�available resources.

For example, in deciding whether or not to order a head 
CT scan for a patient who fell on an inpatient rehabilitation unit 
and hit his or her head against a sink in the room, one must first 
analyze the patient’s condition in the context of his or her illness. 
Key factors to consider include: Is this a patient with a history 
of anticoagulant therapy? Is this a patient with a recent neuro-
surgical procedure? Is there a change in mental status or neuro-
logic findings on physical examination? Next, one must consider 
the risks of performing a CT of the head. Will the information 

of care remained stable for stroke, traumatic brain injury, and 
traumatic spinal cord injury. The efficiency of care improved 
for patients admitted with lower limb joint replacements and 
medical debility. The authors raised the possibility that policy 
changes affecting factors such as classification, reimbursement, 
and/or documentation processes may have had a role in these 
findings (18–23).

Ottenbacher and Graham described four types of barriers to 
access for rehabilitation services: financial, personal, structural, 
and attitudinal.

Financial barriers include insurance coverage and out-of-
pocket expenses for treatments. Personal barriers include lack of 
understanding of rehabilitative resources available, lack of knowl-
edge about how to access these services by patients, and socio-
economic factors. Examples of structural barriers include referral 
patterns restricted to specific providers and institutions, and the 
3-hour rule, which limits access to certain types of rehabilitation 
facilities. Attitudinal barriers are based on individual beliefs and 
preferences about rehabilitation services and their outcomes (24).

Chan discusses the impact that changes in the payment sys-
tems for PAC have on quality, outcomes, and access to rehabilita-
tion services. He raises concerns that while the changes in the 
payment systems carry financial incentives for different providers 
of rehabilitative services, there is conspicuous lack of information 
about where the incentives should be placed to ensure the most 
effective and efficacious treatments for different types of patients 
to achieve the best outcomes. There is also a lack of knowledge 
about the future impact of these payment system changes on the 
care of individuals with conditions such as traumatic brain injury 
and spinal cord injury, as well as the potential for racial, ethnic, or 
sociodemographic barriers to receiving adequate PAC (25).

Financial factors can be powerful motivators for facilities 
and HHAs providing PAC. Different payment structures can lead 
to different utilization patterns and differences in PAC sites that 
provide care. These in turn can affect patient outcomes. Bun-
tin provides an example in which SNFs are incentivized to keep 
daily costs down since they are payed a per diem rate, even as 
incentives for decreasing length of stay are considerably less 
robust. Buntin also raised concerns with respect to access to 
PAC rehabilitation, specifically for severely ill patients who are 
at higher risk for the following:

âŒ€■ Reduced access to care
âŒ€■ Receiving rehabilitation services with lower-than-optimal 
intensity

âŒ€■ Premature discharge from a PAC facility or program
âŒ€■ Receiving less medical care
âŒ€■ Receiving unnecessary care

This concern was compounded by lack of “clear evidence 
about which sites of care and treatment intensities are appropri-
ate for many types of patients” (26).

Accountable care organizations (ACOs) have been 
described as part of the Patient Protection and Affordable Care 
Act of 2010. Their goal is to provide high-quality care at a low 
cost through incentives that focus on improving quality and effi-
ciency, as opposed to volume-based care (27). The idea is that by 
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âŒ€■ Patient’s perceived ability to return to the community setting
âŒ€■ Patient having clear functional goals that can be achieved in a 
realistic time frame

Organizational characteristics of IRF and SNF were 
described with some clear distinctions drawn between them. 
Some of these are given in Table 7.1.

The task force characterized the patient admitted to the IRF as 
one having had a recent serious illness or exacerbation of a serious 
illness that decreased that individual’s ability to perform activities of 
daily living or ambulate safely. They are considered in need of close 
medical monitoring of their illness or comorbidities, need rehabili-
tation nursing services 24 hours per day and 7 days per week, can 
actively participate in a rehabilitation program of 3 hours per day for 
5 days per week, can achieve realistic goals in a reasonable period of 
time, and can safely be discharged to home or a community setting.

The decision to admit to an IRF should be made by a physi-
cian with the necessary experience and training to make such a 
decision and should be based on medical data and sound judg-
ment. The facility should only accept patients who are medically 
stable for whom it can provide adequate resources and staff for 
optimal medical rehabilitation.

According to the task force, the cost–benefit analysis on 
whether or not to admit to an IRF or a SNF should be made by 
considering various questions:

âŒ€■ Will intense therapy (e.g., 3 hours per day) change the dis-
charge plan and level of independence?

âŒ€■ Can the patient tolerate 3 hours of therapy per day? If so, will 
the patient need close medical monitoring?

âŒ€■ Does the patient need 3 hours per therapy per day to achieve 
his or her goals or will less than 3 hours suffice? (28)

Patient Advocacy for Quality and Optimal Care
The physiatrist can have a significant impact on the quality of 
care rendered to individuals with disabilities through their clini-
cal care, surveillance for system issues having an impact on 

obtained be important to change management of the patient’s 
condition? Is there potential harm to the patient from the CT of 
the head (e.g., exposure to radiation) or added costs, and if so, 
is the risk from harm mild or severe. Next, one should review 
the scientific literature on the risk–benefit analysis of CT of  
the head in such a scenario or consult with a local expert. Next, 
one should discuss the pros and cons with the patient or health 
care proxy to obtain his or her wishes.

Once all of this has been completed, the risks and benefits 
of performing the CT are compared. In this example, if there 
is a neurological change in the context of trauma to the head 
and anticoagulant use, a CT of the head could potentially change 
management if an acute hemorrhage is identified and neurosur-
gical intervention is needed. This benefit would outweigh the 
risks associated with performing a CT of the head.

In contrast, if the patient was not on anticoagulant therapy 
and the trauma to the head was minimal with no neurologic find-
ings on examination, the benefit of performing the CT of the 
head may not significantly outweigh the associated risks and 
costs of the procedure.

Medical Necessity: IRF vs. SNF
The American Academy of Physical Medicine Medical Inpatient 
Rehabilitation Criteria Task Force Report titled “Standards for 
assessing medical appropriateness criteria for admitting patients 
to rehabilitation hospitals or units” described the various factors 
that need to be considered when a physiatrist needs to make a deci-
sion on whether a patient is better served by undergoing rehabilita-
tion in an IRF as opposed to a skilled nursing facility (SNF). These 
factors consider both patient characteristics and organizational 
characteristics (28). Patient characteristics include the following:

âŒ€■ Patient’s physical and/or cognitive impairment as well as their 
severity

âŒ€■ Patient’s motivation to participate in a rehabilitation program
âŒ€■ Patient’s medical stability to undergo 3 hours of Â�rehabilitation 
therapies per day

TABLE 7.1â•‡ Comparison of Organizational Characteristics of Inpatient Rehabilitation Facilities and Skilled Nursing Facilities

IRF (INPATIENT REHABILITATION FACILITIES) SNF

Availability of physicians and nurses with specialized training in 
medical rehabilitation 24 hours per day and 7 days per week.

Physicians provide “general medical supervision” and are 
required to visit patient every 30 days (every 60 days after 
the first 3 months). Physicians are not required to manage 
therapy services. Twenty-four-hour nursing is not required. 
Rehabilitation nursing is not required.

Patient receives 3 hours of therapy per day. Whereas physical therapy, occupational therapy, and speech 
and language pathology services must be available, 3 hours of 
therapy per day is not required.

Registered or licensed physical therapy, occupational therapy, 
recreational therapy, and respiratory therapy are provided.

Laboratory, radiological, or emergency visits are not required to 
be available on site.

Psychologists, social workers, vocational counselors, 
prosthetist, orthotist, and dieticians or nutritional counselors 
must be available.

No requirement that SNF needs to provide prosthetic or 
orthotic services.

Medical, surgical, and behavioral medicine specialists are 
available.

Social work services must be available.

Weekly team meetings held to discuss goals and discharge 
planning.

Interdisciplinary team meetings are not required.
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challenges facing modern medical education and the importance 
of motivating physicians for continuous learning and improve-
ment. They stated that there is a need for “fundamental change in 
medical education that will require new curricula, new pedago-
gies and new forms of assessment.” The authors recommended 
that physicians should learn to work collaboratively with other 
health professionals such as medical assistants, nurses, pharma-
cists, physical therapists, and social workers and to be respon-
sible for quality of care and their team performance (31).

Whereas it is important for the physiatrist to understand the 
health care systems in which he or she works, it is equally impor-
tant for the physiatrist to understand the roles and responsibilities 
of the various team members involved in the rehabilitation of the 
patient. Ideally, the physiatrist should spend time learning about 
the systems involved in the delivery of rehabilitative care from 
the different perspectives of disciplines such as physical therapy, 
occupational therapy, speech pathology, vocational rehabilita-
tion, social work, psychologists, and rehabilitation nursing.

This knowledge is invaluable in truly understanding the 
complexity of delivery of rehabilitative service. It can be obtained 
through discussions with clinicians in these disciplines as well 
as activities in which the physiatrist can observe the clinician at 
work. Discharge planning and interdisciplinary team meetings 
are other opportunities to work closely with team members and to 
learn from them. The physiatrist can use this information as well 
as the expertise of his or her colleagues to improve the quality of 
delivery of rehabilitative services both within the institution and 
outside the institution using quality improvement methodology.

The Physiatrist as Leader in Improving Health 
Care Quality and Patient Safety in Rehabilitation 
Medicine
To ensure quality and safety in the practice of rehabilitation 
medicine, leadership and management skills are essential for 
the physiatrist. Leadership has been defined as “working with 
people and systems to produce needed change” (32). Manage-
ment has been defined as “working with people and systems to 
produce predictable results” (32).

According to Reinertsen, leadership is important because 
change is essential for quality improvement. The effective 
physiatrist leader often has to function in both of these roles to 
improve patient safety and quality in rehabilitative care. These 
are briefly described as follows:

The physiatrist as leader should embody personal integ-
rity, honesty, humility, passion, trustworthiness, and a commit-
ment to providing the highest quality of patient care and safety. 
As an addendum, Goleman describes the importance of emo-
tional intelligence in the leader. This includes self-awareness, 
Â�self-regulation, empathy, and social skills (33).

The effective leader also possesses competency in three 
areas, according to the National Center for Healthcare Leadership: 
people skills, transformational skills, and execution skills (34).

People skills: Effective leaders are highly professional. They 
are confident in their own abilities, value the people with whom 
they work, and are genuinely interested in their own Â�others’ pro-
fessional development. They are enthusiastic coaches and men-
tors, skilled at building and maintaining relationships and adept 
at resolving conflicts in a mutually satisfactory manner to all 

patient safety, and advocating for their patients’ needs in a vari-
ety of forums. The Center for Disease Control has some sugges-
tions and resources for clinicians (29,30).

Some examples include:

â•‡ 1.	 Ensuring that clinical care is provided in medical offices 
that are wheelchair accessible, have low examining tables to 
facilitate patient transfers, and have equipment that can be 
used to thoroughly examine individuals with disabilities.

â•‡ 2.	 Minimize delays for the patient while in the health care 
system through effective care coordination (e.g., expedit-
ing appointments with consultants and expediting transfers 
from one setting to another setting along the health care con-
tinuum of care).

â•‡ 3.	 Allow ample time to examine and talk to someone with a 
disability. Utilize a holistic approach to the patient’s needs.

â•‡ 4.	 Provide appropriate preventative care through cancer 
screenings, immunizations, smoking cessation therapies, 
and weight control.

â•‡ 5.	 Optimize medical management of diseases such as diabetes 
mellitus, coronary artery disease, and hypertension to mini-
mize the impact of their associated complications such as 
stroke and myocardial infarctions.

â•‡ 6.	 Maximize patient safety by incorporating into the treatment 
plan measures that minimize the risk of pressure ulcers, 
contractures, urinary tract infections, aspiration-related 
complications from impaired swallowing, falls, medication-
related side effects, deep vein thrombosis, and burns associ-
ated with use of heat modalities.

â•‡ 7.	 Learn and subsequently apply quality improvement method-
ology tools to analyze health care systems for barriers to care 
for individuals with disabilities and then implement inter-
ventions that could improve health care and remove barriers.

â•‡ 8.	 Advocate with payers of the patient’s health care costs for 
the right rehabilitation services, right intensity, at the right 
time, in the right place, and by the right providers, that will 
maximize the patient’s level of function in the health care 
system and improve his or her overall health.

â•‡ 9.	 Educate the patient and his or her family about the illness and 
its associated impairments, activity limitations, and partici-
pation restrictions. The education should also include strate-
gies to best navigate the health care system and advocate for 
the patient’s health care needs to ensure optimal health.

10.	 Advocate at the community level for access to transportation 
for people with disabilities.

11.	 Optimize transfer of care at transition points through appro-
priate hand-offs.

12.	 Effective utilization of clinicians and administrative personnel 
in the health care, community, workplace, and school settings 
to optimize level of function and overall health for the patient.

13.	 Be involved in emergency preparedness training for indi-
viduals with disabilities.

Team Collaborator: Systems-Based Practice  
and Teams
In their book titled Educating Physicians: A Call for Reform 
of Medical School and Residency, the authors described the 
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The effective physiatrist leader excels in the practice of 
both ground-up and top-down leadership. One realizes that he 
or she cannot effectively improve quality and safety just from sit-
ting behind a desk in one’s office, but rather by walking around 
the institution, effectively listening to people, and empowering, 
mentoring, and inspiring others about the importance of safety 
and quality in rehabilitation medicine. The physiatrist leader is 
effective at breaking down silos and rebuilding multidisciplinary 
connections between key stakeholders involved in the delivery 
of rehabilitation services in the health care organization and 
encourages processes that—and people who—engage in shared 
decision making for the greater good.

Reinertsen offers some examples for leaders in health care 
to help in their efforts to transform themselves into quality 
improvement leaders. They are listed as follows:

âŒ€■ Personally interview a patient and his or her family who sus-
tained serious harm in the health care organization and the 
impact that it had on them.

âŒ€■ Personally interview a staff member who was involved in an 
error that caused serious harm.

âŒ€■ Listen to a patient daily.
âŒ€■ Learn and use quality improvement methodology.
âŒ€■ Perform regular safety rounds with a team.
âŒ€■ Use purposeful reflection on a regular basis on their roles as  
leaders (32).

He also described the “seven deadly sins of leadership”:

1.	 Embracing the role of victim
2.	 Not matching the words with the deeds (talk more about 

quality improvement without providing the resources)
3.	 A love for the trappings of the leader role more than the work 

itself
4.	 A focus on popularity as opposed to leadership
5.	 Maladaptively seeking peace and avoiding conflict
6.	 Lack of sustained focus on one idea
7.	 Not admit to making mistakes (32)

PATIENT SAFETY, SYSTEMS ERRORS, AND 
QUALITY IN REHABILITATION MEDICINE

In its landmark report titled “Crossing the Quality Chasm,” the 
Institute of Medicine (IOM) identified six aims to improve health 
care. Health care should be safe, effective, and patient centered, 
timely, efficient, and equitable.

The IOM defined safe health care as care in which patients 
are not harmed by the health care provided. Effective health care is 
based on sound scientific knowledge and avoids underuse or over-
use of health care services. In patient-centered care, the patient’s 
values, wishes, and preferences are paramount in guiding clinical 
care. Timely care aims to reduce delays and waits accrued during 
the delivery of health care. Efficient care avoids waste and equitable 
care is defined as care “that does not vary in quality because of per-
sonal characteristics such as gender, ethnicity, geographic location, 
and socioeconomic status.” Their recommendation was that “all 
health care organizations, professional groups, and private and pub-
lic purchasers should adopt as their explicit purpose to continually 

parties involved. Effective leaders recognize the importance of 
rewards, incentives, and praise as tools to use to obtain the best 
performance from the people with whom they work.

Transformational skills: Effective leaders are capable of 
facilitating transformation and can develop a shared vision, set-
ting direction for quality and safe rehabilitative care both among 
members of their team and the larger health care organization 
of which they are a part. They are analytical systems thinkers 
who look for patterns, relationships, and linkages in systems  
(7). They understand the “big picture” perspective, are able to 
break it down into its fundamental components, and can articulate 
the nature of these to the people around them in order to effect 
change and develop a shared vision (35). Effective leaders possess 
sound financial skills and have a deep understanding of quality 
improvement methodology as it applies to systems. Effective lead-
ers are able to successfully establish meaningful links between 
patient safety, quality, and markers important to the organizations 
(e.g., quality, financial links, and business goals) (32). Effective 
leaders are innovative strategic thinkers who apply their skill set to 
improve the quality and safety of health care delivery.

Execution is the “ability to translate a vision and strategy into 
optimal organizational performance” (34). The effective leader has 
an awareness and understanding of his or her health care organiza-
tion, is a collaborator, and has excellent interpersonal and commu-
nication skills, as well as abilities to manage projects. These skills 
can be used toward exerting influence to bring about change.

A leader looks for ways to align people within Â�departments 
of rehabilitation medicine as well as in other parts of the health 
care system with the overarching goal of providing high-quality 
and safe patient care through improved policies, procedures, and 
processes.

The leader uses four “reference frames” to better understand 
the organization’s strengths, weaknesses, opportunities, and 
threats. They are oriented around structural, human resources, 
symbolic, and political frames.

According to Bolman, the structural frame refers to the rules 
and policies within the organization. The human resources frame 
refers to the skills, wants, needs, and fit of the people working in 
the health care organization. The political frame refers to the power 
structure within the organization. The symbolic frame refers to the 
organizational culture, rituals, symbols, and ceremonies (36).

Once the physiatrist understands the organization through 
these four frames of reference, they need to understand the envi-
ronment in which their health care system has to survive, in order 
to improve the quality and safety of rehabilitative care delivered 
in that system. To accomplish this, Porter described a “five-force” 
strategy analysis with respect to the payers, suppliers, competi-
tors, potential new providers, and substitutes for products (37). 
It is important to familiarize oneself with these since the forces 
acting on the delivery of rehabilitative services both from within 
and from outside the health care system can have a direct impact 
on the quality and safety of the rehabilitative services delivered.

The effective physiatrist leader is good at managing teams 
such that they are able to provide optimal and safe rehabilita-
tive care. This involves selecting the right team members; setting 
ground rules, goals and deadlines; managing conflicts; mentor-
ing; providing feedback; and dealing with marginal performers.
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In the “Plan” phase, a plan is developed that will be carried 
out during the cycle. In the “Do” phase, the plan is carried out and 
data are collected and analyzed. In the “Study” phase, the effect 
of the change is compared against the goals and benchmarks and 
lessons learned are summarized. In the “Act” phase, the interven-
tions and changes found to be successful are implemented. In this 
phase, the decision to carry out a future plan is considered.

There are several tools and utilities that a physiatrist can 
use to improve the quality of rehabilitative care systems. These 
include control charts, histograms, cause-and-effect fishbone dia-
grams, Pareto charts, affinity diagrams, matrix diagrams, and pri-
orities matrices. The reader is referred to an easy-to-use reference 
that describes these tools in greater detail (42).

In Failure Mode and Effects Analysis (FMEA), the focus 
is on prevention of failure in a system. Griffin and Haraden 
describe key components of FMEA:

âŒ€■ Identifying the steps in the process
âŒ€■ Describing what could go wrong
âŒ€■ Describing why failure would happen
âŒ€■ Describing the consequences of failure
âŒ€■ What is the likelihood that the failure will not be detected?
âŒ€■ What is the likelihood of harm from this failure?

In improving health care systems, these authors also cau-
tioned against automation of faulty processes and overuse of 
technology. They advised to automate processes that are working 
well, as well as minimize and standardize steps in a process so 
that users of different skill levels can easily follow (43).

Some areas of particular concern when assessing safety dur-
ing the delivery of rehabilitation medicine within inpatient facili-
ties that should be considered include the risks for/of:

âŒ€■ Hypotension
âŒ€■ Hypoglycemia
âŒ€■ Falls
âŒ€■ Contractures
âŒ€■ Aspiration-related complications
âŒ€■ Catheter-associated urinary tract infections
âŒ€■ Medication-related side effects
âŒ€■ Contractures
âŒ€■ Venous thromboembolism

Some areas of safety concerns in the outpatient setting are 
related to the use of injections—trigger point injections, spinal 
injections, peripheral joint injections, to name a few—as well as the 
use of modalities (e.g., application over insensate areas).

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following best describes the root cause analysis?
A.	 Following an event in which a patient was harmed, it seeks 

the answer what happened, why did it happen, and how 
can this be prevented from happening again

B.	 The purpose of performing a root cause analysis is to 
assign blame for an adverse clinical event

C.	 Its main purpose is to understand failures of doctors and 
less to understand system failures in health care

reduce the burden of illness, injury, and disability, and to improve 
the health and functioning of the people of the United States” (38).

These aims are especially important in the care provided to 
individuals with impairments, activity limitations, and participa-
tion restrictions who are particularly vulnerable with respect to 
the six aims outlined by the IOM.

SYSTEM EVALUATOR: IDENTIFYING ERRORS 
AND IMPLEMENTING POTENTIAL SYSTEMS 
SOLUTIONS

In order to identify system errors, the physiatrist should become 
familiar with the basics of quality improvement methodology and 
how to perform a root cause analysis (RCA). The Institute for 
Healthcare Improvement has an online curriculum that provides 
training on patient safety, communication with patients after 
adverse events, culture of safety, leadership in health care, quality 
improvement methodology, and performing RCA (39).

According to the IHI, the purpose for performing an RCA is 
to understand the systems failures that led to the adverse event in 
order to prevent it from happening again in the future. An RCA 
seeks to learn what happened, why, and what can be done that 
both prevents reoccurrence and maintains confidence in patient 
safety measures in the future.

To perform an RCA, a team of those involved in the system 
is assembled to answer the aforementioned questions. There are 
six steps in performing an RCA: (a) determine what happened, 
(b) review what should have happened, (c) determine the causes 
for the event, (d) write the causal statement, (e) identify a list of 
recommendations to prevent a similar event from happening again 
in the future, and (f) communicate findings with key stakehold-
ers. It is important that the RCA team uses a blame-free approach 
to the RCA. In determining causes, the IHI recommends that 
the question why is asked five times to get to the underlying root 
cause. Causes can then be grouped into categories using tools 
such as fishbone diagrams. The causal statement links the cause 
with the effect and the event. It should be written in a neutral, 
nonpunitive, nonjudgmental, blame-free manner (39).

Once an issue in the quality of health care has been raised, it 
is important to use quality improvement methodology to identify 
systems issues and implement interventions that would improve 
the quality. It is important to note that as part of the American 
Board of Physical Medicine and Rehabilitation maintenance of 
certificate, physiatrists are currently required to complete and 
report a clinical care practice improvement project (40).

A quality improvement project typically involves the follow-
ing steps: (a) identifying the team members, (b) defining the prob-
lem to be addressed, (c) identifying appropriate data to be collected 
as well as appropriate benchmarks, (d) defining the steps in the 
process in need of improvement—both as it currently is and as it 
should be, (e) identifying the barriers to the process, (f) identifying 
interventions, (g) implementing interventions, (h) collecting and 
analyzing data and comparing with benchmarks, (i) reflecting on 
the findings, (j) adopting interventions that worked, and (k) com-
municating the findings with the Â�appropriate stakeholders (41).

Another commonly used quality improvement methodology 
is the PDSA cycle. There are four components to this methodol-
ogy: plan, do, study, and act.
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C.	 Medicare pays the provided 50% of the fee schedule and 
the beneficiary pays a 50% copayment

D.	 Outpatient rehabilitation services are rarely necessary and 
therefore not covered by Medicare

E.	 Medicare pays the provided 40% of the fee schedule and 
the beneficiary pays a 60% copayment

6.	 Which of the following is true with respect to Medicare cover-
age of costs for an admission to a skilled nursing facility (SNF)?
A.	 Medicare pays the SNF on a predetermined annual rate for 

up to 30 days through a prospective payment system
B.	 Medicare pays the SNF on a predetermined per diem rate 

for up to 100 days through a prospective payment system
C.	 The base payment rate does not take into account geo-

graphic differences in labor costs and case mix
D.	 Medicare does not cover costs to a skilled nursing facility 

for rehabilitation
E.	 Medicare pays the SNF on a predetermined per diem rate 

for up to 50 days through a retrospective payment system

7.	 Which of the following is the best choice about systems 
thinking?
A.	 Focuses on the role of the individual in a system and less 

about interrelationships between structures
B.	 Focuses on the interrelationships between health care 

systems
C.	 Systems thinking is a framework for seeing interrelation-

ships between structures, circles of causality where every 
influence is both cause and effect

D.	 Focuses on linear cause-and-effect thinking
E.	 Systems thinkers are taught to focus on short-term conse-

quences of their actions and their impact in their immedi-
ate part of the system
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OBJECTIVES

1.	 Discuss characteristics of leadership based upon personal 
observations and experience.

2.	 Describe qualities of effective leaders.

Several years ago, I was asked to discuss the essentials of leader-
ship in the field of Physical Medicine and Rehabilitation (PM&R) 
with a group of young academic physiatrists. In this regard, I 
was asked by the group’s leader to describe my own leadership 
style and how it has changed over time, name the qualities that I 
believe are important for a leader to possess, and describe skills 
that are essential to acquire to be an effective leader.

To describe one’s own leadership style is difficult, since your 
own views are likely to be very different from the opinions of 
those you are supposed to lead. Frankly, your own views of your 
leadership style matter less than what others think. To capture 
what others think of one’s leadership style, one should ask oth-
ers about the characteristics of excellent leaders with whom they 
have directly worked and whose leadership they have directly 
observed, followed by the same for your colleagues’ perceptions 
of your leadership style. Therefore, I asked a couple of my fac-
ulty members’ opinion of my leadership style. I was pleasantly 
surprised, although I realized that they would carefully avoid 
describing the negative aspects of my style! Nonetheless, I will 
humbly include some of their observations below, which I can 
only hope are correct!

One of my associates described my leadership style in the 
following ways: You bring in the people you trust, you give them 
authority, and you stay out of their way while their Â�performance is 
good. You keep an open-door policy, so you are easy to approach 
to listen to my concerns and give me advice. You don’t rush to 
make a decision, but rather try first to get all essential information 
in order to eliminate bias and then you make a sound decision.

Another one, in less than 5 minutes, wrote up the Â�following: 
You have a spotless international reputation; you command 
respect and have multiple levels of involvement in the field of 

PM&R and within our own academic institution. You do not 
put people in a position they don’t want to be in, which plays 
to the satisfaction of those working for you. For example, you 
allowed me to develop my interest in medical education, which 
has kept my job interesting for me and helped me in my career. 
You work as hard as or harder than those around you. You give 
credit to those working for you and you share your success with 
your associates, even your personal success, such as when you 
receive awards. You are willing to make changes in your own 
performance based on feedback of coworkers; for example, you 
increased the time you spend with our residents when they com-
plained that they did not interact enough with you. You provide 
mentorship and make relevant suggestions to your faculty and 
staff in order to enhance their performance.

My third associate wrote the following: You listen to 
all staff and appropriately act on their concerns. You lead by 
example. You are a visionary thinker. You believe in the mis-
sion of rehabilitation medicine and you have created one of the 
best rehabilitation centers in the country (world) in an academic 
center where rehabilitation medicine was barely known before. 
You continue to make the center even better, despite the excel-
lent reputation that it enjoys, which is a major reason why key 
staff members stay. You are an analytical thinker who also 
thinks “outside the box.” You develop novel solutions to difficult 
problems. You carefully select your staff, guide their develop-
ment, and help maximize their potential. You are a highly skilled 
physician, which is essential for a successful physician leader. 
You are always willing to share or even give up the spotlight to 
others. You set the highest ethical standards and you adhere to 
them yourself. You are reliable, easy to respect and trust, which 
is fundamental.

Has my leadership style changed over time? I don’t think so, 
but it is hard for me to judge. I would have to evaluate by using 
reliable leadership style assessment tools over time in order to 
track and monitor changes in my leadership style. What happens 
over time is that your credibility and influence increases if your 
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performance has been consistent and significant. People listen 
to you more carefully, which also means that you must be more 
careful in what you say and do. Your words may have a surpris-
ing influence, for better or for worse!

These observations of many of the leadership traits identified 
by my associates parallel the literature on leadership character-
istics from distinguished thinkers and contributors such as Peter 
Senge, Warren Bennis, Tom Peters, Jack Welch, and Steve Covey.

QUALITIES THAT LEADERS MUST HAVE

The broadest definitions of leadership are “roles played by key 
individuals to facilitate change.” Leadership competencies include 
(a) vision, (b) focus, (c) direction, (d) communication, and (e) 
mentorship. Some core traits of a good leader include drive, moti-
vation, honesty/integrity, self-confidence, intelligence, and know-
ing the business. Being considerate of others as individuals is also 
a key characteristic of effective leaders. True to the mission of 
your organization, good leaders are proficient in clarifying, defin-
ing or framing issues, setting goals, and coordinating action steps. 
Leadership is all about being mentored and mentoring others.

Integrity, Which Will Inspire Trust
I believe reliance on mutual trust and respect is fundamental and 
most important of all qualities. A person without integrity cannot 
be trusted and should never be selected to a leadership position 
at any level.

A leader must be honest, truthful, and consistent. Your 
word should be as good as your signature. My mentor, Howard 
A. Rusk, MD, used to say, “Always tell the truth, then you will 
never have to remember what you said!” However, this is only 
one reason of many why you should always tell the truth if you 
say anything at all.

There should be no surprises in your behavior. Your con-
stituents must always be able to figure you out. Inconsistent reac-
tions and behavior will make it difficult for your faculty and staff 
to tolerate you.

A leader must never exploit one’s people or one’s constit-
uents. An example of such exploitation occurred a decade ago 
when the president of Enron told his staff to buy the company’s 
stock, when he himself was selling his own stock in anticipa-
tion of the company’s implosion. The leader must never manipu-
late his constituents by not giving them the full story. A leader 
must be trusted as the best advocate for his or her constituents. 
The leader must try to protect his constituents from difficult and 
threatening situations in order to allow them to do their job in 
peace and without fear.

As a leader, you must know yourself, be candid about your-
self, and have the capacity to self-disclose, at least to an extent. 
You must admit to your own mistakes, at least when they are 
obvious to others. You don’t always have to try to have the last 
word in order to make your opinion prevail, especially when oth-
ers on your staff are unconvinced.

If you are able to inspire trust in your constituents, there is a 
wonderful payback (i.e., you will also be able to trust the people 
who report to you). This is fundamental for a strong leadership 
(i.e., mutual trust).

Unfortunately, I do not believe that integrity can be learned, 
although it can and must be practiced by what we think and do in 
our daily lives. Integrity is a quality a leader must have. Integrity 
cannot be acquired on the job.

Competency
Of course, a leader must be competent. Expertise is an essential 
component of leadership. You have to know what you are doing. 
In selecting leaders, competency can usually be judged quite eas-
ily by examining the track record of the applicant and speaking 
directly with those listed as references.

If you are to lead an interdisciplinary rehabilitation team, a 
PM&R practice, or an academic department, you have to know 
and thoroughly understand what each member of your faculty 
and staff does and is capable of doing. You also need to know 
what you as the leader need to do in order to succeed.

Competency is something you cannot acquire after you 
obtain a leadership position. You must have it before.

Energy and Endurance
A leader must be able to work hard and not just in spurts, but 
consistently over long periods of time, even for years or decades. 
As a leader, you must be ready to come in early, leave late, work 
on weekends, and delay or cancel vacations and trips, when your 
effort is needed within your organization.

You have to be able to adhere to deadlines and consistently 
deliver on time. Answer e-mail, telephone calls, and so on, at 
once or as soon as possible. If there will be a delay, let the sender 
know. Those who develop a reputation for being unresponsive 
or slow to respond are often rejected as candidates for leader-
ship positions. Being too busy is not a good excuse, because we 
all are. Similarly, it is important to be punctual and not keep 
your constituents waiting. Their time is valuable, just like yours. 
By Â�consistently being punctual as a leader, you send a strong 
Â�message for others to act likewise.

By being the hardest worker, you will serve as a role model for 
your constituents. This should be fairly natural for most leaders, 
because it is by hard work that most got to the top (i.e., it is more by 
perspiration than by inspiration). Paradoxically, you don’t have to 
be driven all the time. You must be able to relax in between. More 
than a century ago, John Ruskin (1819–1900) wrote: “In order that 
people may be happy in their work, these three things are needed: 
they must be fit for it, they must not do too much of it and they 
must have a sense of success in it.” You must be able to handle 
stress well, be able to smile and laugh, even when things are tough.

Energy and endurance can hardly be acquired on the job 
once you are in a leadership position. On the other hand, there 
are certain things that can be practiced.

âŒ€■ Establish good work habits. Come to work early and tackle 
first those things that you least want to do.

âŒ€■ Try to thrive on pressure (i.e., if nobody demands top perfor-
mance of you, demand it of yourself).

âŒ€■ Try never to let up. If it appears that you have succeeded, you 
should be aware that there is no status quo. The environment 
changes and failure may lurk just around the corner. There-
fore, try to retain a sense of urgency.
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Passion and Compassion
Most leaders feel passionate about their work and are champions 
for inspiring others toward a desired mission. We know that one 
of the most evident qualities of an effective leader is the cha-
risma and ability to inspire. Leaders must enjoy or even love what 
they are doing. They must passionately believe in the mission, be 
eager to get involved, and look at their work as an opportunity 
to do even more. In this regard, I passionately believe that our 
department and institution must provide the best services pos-
sible for people with physical disability and those suffering from 
painful musculoskeletal disorders. Failing to achieve that goal 
terrifies me and keeps me awake at night.

Passion without compassion is not good. You have to be 
compassionate and sensitive to the needs of your colleagues, 
staff, and patients, be supportive and helpful to them, and indeed 
serve them in every way. You do not do this for power or money, 
but for the cause you believe in.

Passion and compassion cannot be learned on the job, you 
must have it before. I find that your passion for your work may 
increase, but if you lose it, it is time to quit or do something else.

SKILLS THAT A LEADER SHOULD ACQUIRE  
AND PRACTICE

Vision and Foresight
Leaders are proactive in shaping the future. It is always a good 
idea to think before you act. A leader must know where the 
program, practice, department, organization, or even the entire 
health care enterprise is going and what the conditions in the 
future will be. As somebody once said, if you don’t know 
where you are going, you can go very fast in the wrong direc-
tion! Another wise person said that not having a vision is like 
flying a plane on a dark night without radar. You will most 
likely crash.

In order to be a visionary leader, you must be knowledge-
able about what is going on around you and you must be able to 
anticipate the changes that are coming. Therefore, you must go 
to meetings, serve on committees, and get involved, and then you 
have to be able to dream a little. Without dreaming about the good 
things you want to see happen, they will never materialize. Yes, 
dreaming of better things to come is important for every good 
team and supports their sense of meaning. As a leader, you must 
use your imagination in a positive and in a constructive way. Do 
not think primarily about the bad things that may happen, think 
about how you can make things better.

I believe it is important to develop a mission statement, 
which is your program’s reason for being, and your entire con-
stituency should be able to buy into the mission statement with 
excitement and enthusiasm. Often, it is also important to develop 
a vision statement with setting of goals, objectives, and priori-
ties, listing the strategies to achieve these. If you want early 
success, you will have to identify the “low lying fruits” (i.e., 
objectives that are relatively easy to achieve). In general, your 
mission, your vision, your goals, and objectives need to fit the 
goals of the entire organization (e.g., the medical school or the 
hospital, not only your practice or the department). Building 
on your mission statement, you need to be able to turn it into a 

document describing ways to achieve improved quality, healthy 
finance, logical planning, and good management. A vision state-
ment may and often should challenge the current way of think-
ing and status quo. Preferably, it should define a new and better 
way of doing things.

My personal style is such that outside of a small circle of my 
closest colleagues, I generally do not talk much about my dreams, 
desires, and goals, until there is a realistic way to make them 
happen, often through a great deal of preparatory work. Talking 
too much about all the things you want to happen—and then not 
having them happen—will just undermine your credibility.

Vision and foresight can be acquired. You must sit down, 
study the facts, feel the trends, know the plans, think, speculate, 
discuss, and dream in a constructive way!

Interpersonal and Communication Skills
We lead by example, and everything we do sends a message, sets 
a tone, and indicates to your people what to do, or not to do. Cre-
ative communication of vision, purpose, sense of urgency, and 
clear boundaries is key.

Clearly, good interpersonal and communication skills are 
highly desirable for a leader. Fortunately, I believe that these can 
be acquired and be improved with practice. A few things are 
worth bearing in mind:

1.	 Clarify your ideas before communicating. The more you think 
about an idea and discuss it with your closest confidants, the 
easier it will be to communicate to your entire constituency.

2.	 Know the true purpose of each communication. Are you try-
ing to boost your constituents’ spirit, start a new project, win 
support, change the current way of thinking or what? You 
must try to make each message of communication of real 
value to the receiver.

3.	 Let your constituents know what you stand for, but try to keep 
it simple. If you can, use simple words that will stir the emo-
tions. Everybody must understand what you want and where 
you are going.

4.	 Never underestimate the power of a speech. No matter what 
the size of the audience or the setting. Remember that your 
faculty and staff are a very influential audience.

5.	 Consider the importance of nonverbal communication (e.g., 
your body language, your tone of voice, your passion, and 
your sincerity). We all know that meaning and intent are 
expressed in other ways than by words. Often, it is helpful 
to be able to smile and look confident when you present new 
ideas. This is not always easy.

6.	 You also have to demonstrate that you are receptive to the 
audience’s reactions. Your own actions are also a means 
of nonverbal communication. Don’t say one thing and do 
another. You cannot let your words contradict what you actu-
ally do, or nobody will listen seriously to you.

7.	 Follow-up on your communication. Find out as soon as pos-
sible how your message was received. Were you just wasting 
your time and effort, or did you indeed succeed in expressing 
what you meant and what you want of your constituents?

8.	 Be a good negotiator and be skilled in conflict resolution to 
ideally attain a win–win situation.
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â•‡ 9.	 Be a good listener. Leaders are effective listeners. They don’t 
just hear, but they listen, read body language, and internal-
ize messages that have a deeper meaning. Listen much more 
than you speak and be attentive. Be able to state exactly what 
the other party means and wants. Show people that you truly 
understand what they were saying. After you have done that, 
you can express your own view without being argumenta-
tive, even if your view is very different from theirs. As you 
listen, you have to learn when to keep your mouth shut and 
just look wise and attentive. Don’t gossip with your constitu-
ents. I strive never to quote anybody directly, who has not 
expressed a view or knowledge publicly. Your communi-
cation with your constituents is usually not in the form of 
memos and speeches, but rather it is in your everyday inter-
action with them. How do you greet your constituents? Do 
you do it by name, by eye contact, and so on? What do you 
know about them personally? Do you take personal inter-
est in their well-being? Do you help them when they have a 
professional or even personal problem? Most people agree 
that it is important for a leader to be able to smile, even when 
things are tough, and show that he or she can have fun, both 
in and out of the office.

10.	 Pour on the praise, but only on those who deserve it. Empty 
praise is not good. Send a note, pick up the telephone, 
and mention their accomplishments at staff conferences.  
(I must admit that I could be much better in this regard.) 
When you are recognized for things well done, give them 
credit and allow them to share the spotlight with you. Most 
of the time, you could not have done it without them. Being 
able to encourage and motivate facilitates the change you are 
aiming for or helps to maintain a high standard.

11.	 Similarly, you must know how and when to criticize. This 
can be both uncomfortable and difficult for you, but neces-
sary from time to time as a leader. However, it is important 
to be constructive in your criticism, which should make it 
clear that you are trying to help. Continuous or regular feed-
back based on direct observation of behaviors and perfor-
mance is critical and facilitates improvement.

12.	 Always try to be positive and reject negativity. Don’t be 
pessimistic before you tackle a problem or at the beginning 
of a task. However, you must be able to accept and adjust 
to change. But try to develop a “can do” attitude. In the 
final analysis, it is important for you as a leader and as a 
Â�communicator to:

âŒ€■ Know who you are, and what your values and priorities are. 
It will help you to be confident in your communications.

âŒ€■ Keep an open mind and be flexible and adaptable to new 
ideas.

âŒ€■ Keep a professional attitude. Try to behave as is expected 
of you, but still be yourself. There is no need to be per-
fect. It may even be better not to be perfect so that you 
can come across as a real human being, not a robot. If you 
are successful in what you do, you should try to be more 
of yourself, not less.

13.	 Be a coach and a mentor. As a coach, the leader must be able 
to help staff members to perform their jobs effectively, while 

they serve under his or her employment. Mentoring is differ-
ent. Mentoring is a very personal and often long-term relation-
ship, which is built on mutual respect and desire. The mentor 
is the more experienced person who wants to help the mentee 
to develop and succeed, not just in the current position, but 
also in building a satisfying and successful career wherever 
they may be. The mentee must be genuinely interested in 
seeking the guidance and help of the mentor, and be able to 
show appreciation and ability to follow the mentor’s advice.

Mentoring relationships can be either informal or formal, or 
both. Until a few years ago, my own mentoring of faculty mem-
bers was mostly informal, a relationship that developed natu-
rally during daily interactions. A formal mentoring program was 
established at my medical school a few years ago, which required 
at least an annual face-to-face meeting and a review of the faculty 
member’s accomplishments or lack thereof. This meeting is fol-
lowed by a letter from me, summarizing our discussions and goals 
agreed on, to which the mentee responds with a letter. Whether 
mentoring is formal or informal, the mentor needs to be nonjudg-
mental, responsive, focused on the mentee’s needs, supportive, 
and respectful, but still inviting a degree of informality, which 
eliminates barriers and strengthens personal bonds. Being a good 
mentor does not come naturally to all. Most leaders would benefit 
from learning mentoring techniques and by Â�gaining understand-
ing of the pitfalls to avoid. Communication skills may not always 
come naturally, but can be learned and must be practiced.

Ability to Delegate and Build a Team
Leaders are proficient in empowering others. Empowerment of 
your staff helps you to achieve your mission and vision. You can-
not do it all by yourself, so you must ask others to do certain 
tasks. Select the people well and ask them to do things that they 
really want to do. Recruitment and retention of good people may 
take much time and effort, but is essential and will make your 
job easier and your program more successful. Give them respon-
sibility and authority. Find out what they like to do and can do 
well. Then help them to do more of it. Help them to become bet-
ter at doing the job—even better at it than you. Now that takes 
considerable ego strength. Don’t ever delegate tasks so you can 
sit back, waste time, or be absent. You must always work harder 
than your staff.

Leaders build consensus, outline an agenda, and expect pos-
itive outcomes. Building a team is in large part a delegation of 
tasks, but it is also much more. A workgroup with a single leader 
is not a team if it only serves the leader’s goals. A real team 
is motivated by common mission, vision, and goals. Members 
on a true team should be considered equal and accountable to 
each other. No single individual should stand to gain more than 
another by the team’s success or lose by its failure. It is only the 
group that is affected. A collection of superstars does not guar-
antee a good team!

On a true team, each member understands the roles of all 
team members and is able and willing to fill each role when 
needed. It is worth remembering that your goal is not to make 
yourself or any of your team members indispensable, your goal 
as a leader is to make sure that the show will go on without you.
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Fortunately, most people can learn to delegate and even 
build a team, although the success of the team may vary.

Decisiveness and Ability to Implement
It only helps to be decisive if you consistently make the right 
decisions. Decisions are preceded by gathering of lots of facts 
and by extensive discussions with your most trusted coworkers. 
Decisions should not be made impulsively and without knowing 
all the facts, risks, opportunities, and so on.

However, when making important decisions you should not 
let your closest associates block your view. You should also listen 
to outsiders, the people who may be critical of you and your deci-
sions. You should make them your partners if feasible.

Ultimately, you as a leader must move the agenda item from 
discussion to a decision. Once a decision is made, you must see 
to it that it is implemented, but you should try to leave the actual 
implementation to your management and staff. As a leader, you 
are responsible for the vision, strategy, and decision, but usually 
not for implementation and day-to-day management.

The real measure of success as a leader is whether you are 
able to manifest your talents through others. Have you inspired 
others to learn and do more and given them the will to carry the 
mission on to make the world better? That is the question. Nobody 
can consistently do all these things or have all the leadership 

qualities described in this chapter; such a person would hardly be 
of the human race. But you can practice the qualities and actions 
each day and in turn you will be able to do better.

In summary, effective leaders exhibit the following 
characteristics:

âŒ€■ Lend purpose to mission, vision, meaning, direction, and 
focus: Who are we? What business are we about? What busi-
ness are we not in? What target and priorities are we aim-
ing for, short term and long term? What values and principles 
should define our relationships and what we do? How does 
each individual’s job expectation fit into the organization, and 
what is expected of him or her? How should feedback, learn-
ing, and self-improvement be expected?

âŒ€■ Be able to make decisions (sometimes shared and sometimes 
alone as the circumstance requires), identify problems, and 
problem-solve.

âŒ€■ Be a systems thinker. Systems-Based Practice is one of the 
ACGME/ABMS core competencies.

âŒ€■ Understand and be sensitive to the interdependence and inter-
action between individuals and human behavior psychology.

We each have the obligation as PM&R leaders to approach 
Â�leadership with renewed vigor.
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Patient Care

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of the adult with an upper extremity 
amputation.

OBJECTIVES

1.	 Describe the key components of the assessment of the adult 
with an upper extremity (UE) amputation.

2.	 Describe potential injuries associated with UE amputation.
3.	 Formulate the key components of a rehabilitation treatment 

plan for the adult with UE amputation.

The evaluation and assessment of the patient with an upper 
extremity (UE) amputation drives the rehabilitation process. 
UE amputations can be divided into two categories: congenital 
and acquired. Most acquired UE amputations are traumatic in 
nature (1). It is essential to obtain a detailed medical and surgi-
cal history including the cause and nature of the amputation and 
surgical interventions as well as any complications encountered. 
A patient with an upper limb amputation is unique and no two 
amputations are the same. A person with an UE amputation is 
initially devastated and more so if the amputation is bilateral, as 
we as humans are dependent on the use of our arms and hands. 
Patients are usually unable to perform a simple task initially.

Patients with UE amputations may have suffered concomi-
tant traumatic brain injury and brachial plexus injury, which 
might impact their rehabilitation program.

In cases where resection of a malignancy was the cause 
of the amputation, it is important to obtain information about 
the type and stage of the cancer as well as treatments used. The 
treatments may have included prior surgical resections, chemo-
therapy, or radiation therapy.

The past medical history should document previous hand 
dominance. There should be a detailed history concerning the 
existence of comorbid vascular, endocrine, rheumatologic, ortho-
pedic-musculoskeletal, and neurologic diseases. Renal impairment 

and fluctuations in fluid retention are important issues when pre-
scribing a prosthesis.

A complete review of symptoms of overall health and comor-
bidities, is necessary for the team to consider before pursuing 
prosthetic options on an individual basis. The presence of phan-
tom limb sensation, phantom limb pain, and presence of neuro-
mas and the need to treat (and with what classes of medications) 
should be documented. It is also important to ask the patient 
about musculoskeletal pain in the residual part of the amputated 
extremity, visual symptoms, and the presence of depression or 
anxiety—all of which can potentially have an adverse effect on 
the successful rehabilitation of the patient.

The past surgical history should document all interven-
tions including bony fixations, myodesis, myoplasty, cineplasty, 
and angulation-osteotomy (see table 9.3). Fracture interventions; 
revascularization attempts; placement of skin grafts and type, 
including presence of surgical scars and associated adherence to 
the underlying residual structures; and presence of neuromas are 
all very important to record and consider.

A functional history should be taken, documenting the 
performance of activities of daily living including personal 
hygiene, dressing, feeding, and vocational activities. Vocational 
and leisure needs provide important information for the team 
to consider in prescribing an appropriate prosthetic limb and 
engagement into the rehabilitation process.

Physical examination of the UE amputee should document 
pertinent points in the past medical history and past Â�surgical his-
tory already mentioned. Residual limb length and shape should 
be recorded and assessed with the following points in mind.

Ideal Residual Limb Length and Shape

1.	 Transradial—Ideally, the residual limb retains the configu-
ration of an intact UE limb. The longer, the better for the lever 
arm, with more physiologic pronation and supination. This is 
ideal for a body-powered UE prosthesis. This can be used to 
perform manual labor. Presence of the brachioradialis muscle 
results in improved elbow movement. Residual limbs shorter 
than the medium length (<55% transradial length) are ideal 

9:â•‡ Upper Extremity Limb Loss

Nicole Sasson

Cristian_87833_PTR_09_087-098_13-08-14.indd   89 8/13/14   11:50 AM



90â•‡ ■â•‡ II: Core Clinical Competencies

candidates for externally powered prostheses such as a myo-
electric or a hybrid prosthesis.

2.	 Transhumeral—Ideally, the residual limb should be cylindrical 
in nature with retention of the tuberosity of the deltoid. The lon-
ger the better for the lever arm, where retention of the affected 
humerus compared with the sound limb is 50% to 90%.

Range of motion and presence of contractures of the resid-
ual limb should be recorded. Skin integrity is also an important 
concern since it is needed to suspend the prosthesis and control 
the terminal device of an UE prosthesis.

On inspection, it is important to look for scars, bony or soft-
tissue deformities, and burns.

On palpation, it is important to feel for skin adhesions and 
tender areas as well as ascertain for the presence of neuromas, 
which can be a source of pain for the patient.

In UE amputations secondary to trauma, key neurologic or 
vascular structures in the limb may have been injured; therefore, 
an assessment is warranted. This should include an evaluation 
of the muscles and key sensory areas supplied by the brachial 
plexus and its terminal branches, as well as performing an evalu-
ation of the vascular supply to the limb. Motor strength of key 
muscle groups in the affected UE as well as in the sound extrem-
ity is important to record. Sensory testing should include light 
touch, pinprick, and proprioception.

A brief cognitive evaluation can also be helpful in cases 
where significant trauma was associated with the limb amputation 
since the presence of a brain injury can signal challenges in learn-
ing how to use the prosthesis safely and may require additional 
testing. Level of alertness, orientation, attention span, immediate 
and delayed recall, and judgment are some key areas to focus on.

Visual acuity plays an important role while using UE 
devices and deficits should be recorded.

Imaging and Other Diagnostic Studies
Imaging studies such as x-rays and MRIs of the residual limb 
can provide significant information regarding the osseous and 
soft-tissue integrity of that limb. Electrodiagnostic studies can 
provide information regarding injury to the brachial plexus and 
its terminal branches.

Rehabilitation of the Upper Extremity Amputee
Successful outcomes in rehabilitation for the UE amputee, 
whether unilateral or bilateral, are dependent on multiple factors 
including early posttraumatic intervention, an experienced team 
approach, patient-directed prosthetic training, patient education, 
and on-going patient evaluation and follow-up (2).

The use of rigid dressings and early fitting in patients 
with transhumeral or more distal amputations encourages the 
resumption of bimanual activities, promotes wound healing, and 
decreases edema. This can lead to a greater acceptance and use of 
the prosthesis. There is a known direct relationship with time of 
fitting of prosthetic device and long-term prosthetic use. Which 
usually should happen in the first month following the amputation 
(3). Earlier application of the UE prostheses also helps to decrease 
the incidence of phantom limb pain that can disrupt prosthetic 
training and use.

There are multiple steps in the rehabilitation of the UE 
Â�amputee (Table 9.1). Ideally, the physiatrist should be involved 
early and in all of the steps. Preamputation counseling involves 
education on the specific surgical intervention, the subsequent 
rehabilitation, and basic prosthetic design options as well as peer 
visitation and psychological counseling. Pain control is tanta-
mount to successful rehabilitation. Once stable surgically, range 
of motion, strengthening, massage and desensitization, and wound 
care of the residual limb must be stressed to prepare for success-
ful prosthetic fitting and use. Avoiding contracture development 
is important in postfracture priority. The transhumeral residual 
limb’s preferable shape is cylindrical with retention of the deltoid 
tuberosity.

Unilateral UE amputees usually perform all tasks and activ-
ities of daily living (ADLs) with their intact side. Commonly, 
they will experience overuse syndromes and must be educated to 
avoid this. Overuse injuries are more common, the more proxi-
mal the amputation. They can present with decreasing frequency 
in the elbow, shoulder, and least commonly in the wrist joint.

Pain syndromes are common in UE amputees. Phantom 
sensation is felt by nearly all “acquired amputees,” but is not 
always troublesome (1). Aggressive preamputation pain manage-
ment leads to better postsurgical pain states. Use of a patient-
controlled analgesia (PCA) system is the standard pre- and 
postoperatively followed by scheduled parental/oral analgesia. 
Therapeutic desensitization modalities to assist in pain manage-
ment are introduced first with edema control, light touch and 

TABLE 9.1â•‡ Steps in UE Amputee Rehabilitation

STAGES OF AMPUTATION REHABILITATION

Preamputation counseling

Amputation surgery

Acute postamputation period

Preprosthetic training

Preparatory prosthesis fitting

Prosthetic fitting and training

Reintegration into the community/advanced functional skills 
training

Long-term follow-up

STAGES OF REHABILITATION

Acute care

Support

Pain management

Wound care

Preprosthetic training

Comprehensive evaluation

Edema control and limb shaping

Pain control

Adaptation to body image

Soft-tissue desensitization/ROM/strength training

Maximize left/right dominance retraining hand dominance

Myo-site testing
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tapping, and transcutaneous nerve stimulation. Virtual imaging 
techniques, mirror therapy, and acupuncture (4) have also been 
found to be quite helpful. Severe cases might necessitate nerve 
blocks: ganglion, epidural nerve blocks with steroids. Surgical 
intervention is deemed as a last resort as it is not as successful.

It is important to be fit with the first prosthesis as soon as 
possible. The first UE prosthesis is intended to promote residual 
limb maturation and desensitization, increase wearing tolerance, 
and allow the patient to become a functional UE prosthetic user 
(1). This is usually accomplished with a body-powered prosthe-
sis. A period of several months of wearing and use is usually 
needed before fitting with a more permanent prosthesis. This is 
usually followed with serial circumferential measurements of 
the limb.

Bilateral UE amputees perform ADLs with their feet—
especially when congenital in nature; however, as the child 
ages, he or she should be fit with prostheses. The rule when 
prescribing prostheses for pediatric patients is “fit to sit (5).” 
This occurs by 6 months of age with an initial prosthesis that 
has a passive terminal device. When no “normal limbs” remain 
for comparative measurement, the normal upper arm length is 
estimated by multiplying the patient’s height by 0.19 and normal 
forearm length is estimated by multiplying the patient’s height 
by 0.21 (6).

The health care certifying organization, Joint Commis-
sion (JCAHO), has standards for spiritual care that state that 
each patient’s “spiritual care be assessed, accommodated, and 
attended to in ways that are important to them” (7). These stan-
dards are typically followed upon admission to the hospital. 
The admissions personnel ask patients to state their religion and 
whether or not they would like to see a chaplain. But the chaplain 
can also serve as a member of the interdisciplinary rehabilitation 
team and assist the patient in his or her rehabilitation program. 
JCAHO stresses that the cultural and spiritual beliefs of our 
patients are met (7), whereas the Commission on Accreditation 
of Rehabilitation Facilities (CARF) advocates a more holistic 
approach to the care of the amputee, treating the mind and the 
body of the patient. CARF emphasizes delivery of exceptional 
medical care as well as meeting the cultural, spiritual, and edu-
cational needs of this population (8).

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical, and epidemiological sciences pertaining to UE ampu-
tees, as well as the application of this knowledge to guide holistic 
patient care.

OBJECTIVES

1.	 Describe the epidemiology of upper limb loss.
2.	 Describe the common anatomical levels of upper limb ampu-

tations and their relevance to prosthetic prescription.
3.	 Review the prosthetic prescription for the individual with 

upper limb loss.

Each year approximately 185,000 persons undergo an 
amputation of their limbs (1). There are more than 1.9 million 
persons living in the United States with limb loss (9). Lower 
extremity (LE) amputations are most commonly due to dysvas-
cular disease, whereas upper limb amputation is relatively rare 
and mainly traumatic in origin, affecting 41,000 persons or 3% 
of the U.S. amputee population (1,9). Major amputations of the 
upper extremity (UE) (other than digital amputations) account 
for 3% to 15% and are approximately 20 times less common 
than LE amputations. UE amputations can be broken down into 
two groups: congenital and acquired. Reasons for congenital 
malformations are largely unknown but are thought to be due 
to exposure to teratogenic agents and/or environmental radia-
tion. Approximately 60% of limb deficiencies in children are 
congenital and involve the UE compared with the LE in a 2:1 
ratio. The most common deletion of the UE is the absence of the 
left transverse radius (10). Most amputees (68.6%) who have lost 
limbs to traumatic injuries have lost an upper limb (9,11). Trau-
matic amputation is the major reason for UE limb loss in the 
military. This population has grown in particular with the last 
two military conflicts, Operation Iraqi Freedom and Operation 
Enduring Freedom in Afghanistan. UE amputations are more 
common in men than in women: 4 to 6/1 ratio. The majority of 
these amputations occur in the 20- to 40-year-old age group. 
Most of the service men and women who undergo amputation 
will have polytraumatic injuries, including traumatic brain inju-
ries and multiple amputations. OSHA regulations over the past 
decades have decreased the incidence of occupational work-
place incidents. Malignant tumors are the primary reasons 
for shoulder disarticulation and forequarter amputations (12) 
(Table 9.2).

Length of the residual limb should be preserved using 
microvascular anastomosis, distal free flaps, and spare part flaps 
from the amputated limb, if possible (12), as the level of amputa-
tion is the single most important determination of function. How-
ever, transcarpal amputation and wrist amputation are seen less 
frequently because of limited functional outcome (1) with an UE 
prosthesis (Tables 9.3 and 9.4).

Prosthetic Prescription
Prostheses prescription for the UE amputee has become quite 
intricate with new technology and componentry being developed 
since the 1980s. High technology is not required of all users and 
should be determined by the interdisciplinary team. UE ampu-
tees have chore-specific arms fabricated, with body powered 
being the staple one.

TABLE 9.2â•‡ Etiology of Upper Limb Amputations 
(Decreasing Frequency)

Trauma (80%–90%)

Congenital (9%)

Cancer (8%)

Vascular complications of disease (6%)
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Terminal Device
The functional activities of the hand are intricate but can be sepa-
rated into two groups: nonprehensile and prehensile. Voluntary 
opening terminal devices are normally held closed by a spring or 
a rubber band and open when the control cable is pulled. It takes 
the shape of a “c” configuration. Each rubber band produces 
approximately 0.45 kg (1 lb of prehensile force) between the hook 
fingers. A version of this type of terminal device is the most com-
monly prescribed type of terminal device in our country because 
of its versatility and reliability. The type of metal used depends 
on the length of the residual limb. A transradial amputee would 
probably receive a stainless steel hook, whereas a transhumeral 
amputee would probably receive an aluminum alloy hook to ease 
the weight and effort needed with elbow flexion.

âŒ€■ Transradial amputation (TR) may allow lifting of 20 to 30 lbs 
âŒ€■ Terminal device (TD) is the most important functional part of 
the upper extremity prosthesis

âŒ€■ Passive–cosmetic
âŠ‘● Flexible passive mitts–sports/task specific
âŠ‘● Voluntary–opening (VO) split hook type; usually made of 
aluminum, more lightweight; most common and practical

âŠ‘● Specialized work hook-type (i.e., farmer’s hook); made 
of stainless steel, heavier in nature

âŠ‘● CAPP (Child Amputee Prosthetics Project) alligator or 
helper

âŠ‘● Prehensile forces are determined by the number of rub-
ber bands. Can use up to 10 bands

âŠ‘● Nonamputee male pinch force is 15 to 20 lbs
âŒ€■ Voluntary–closing (VC) hook type is not limited by Â�rubber 
band strength or springs

âŠ‘● Gradient of pinch is dependent on the force exerted
âŠ‘● Provides better control of closing pressures, but active 
effort is required to maintain closure or items may be 
dropped

âŠ‘● Myoelectric hands—offer spherical/palmar grasp with 
grip forces greater than VO/VC TDs. More cosmeti-
cally appearing but more fragile

âŠ‘● One-site two-function controllers use weak versus strong 
contractions of the same muscles to operate the TD

âŠ‘● Two-site two-function controllers use different muscles 
to open and close the TD

âŒ€■ Wrist unit
âŒ€■ Friction wrist units

âŠ‘● Constant—friction wrist units
âŠ‘● Allows passive pronation/supination, but rotates when 
holding heavy objects

âŒ€■ Active pronation/supination

TABLE 9.3â•‡ Levels of Amputation (Distal to Proximal) and 
Lengths of Residual Limbs

Transcarpal

Below-Elbow Amputation

Wrist disarticulation

Transradial

â•… Long 55%–100%

â•… Short 35%–55%

â•… Very short <35%

Elbow disarticulation

Above-Elbow Amputation

Transhumeral

â•… Standard 50%–90%

â•… Short 30%–50% or less

Shoulder disarticulation

Interscapulothoracic disarticulation “forequarter”

TABLE 9.4â•‡ Surgical Techniques

Myodesis: Direct suturing of residual limb musculature or 
tendon to the bone/perisoteum.

Myoplasty: Suturing of agonist–antagonist muscle pairs to 
each other.

Cineplasty: Surgical isolation of a loop of muscle (biceps/
pectoralis most common) covering it with skin.

Angulation–Osteotomy: Skeletal alteration of the humerus 
aiding in suspension of a prosthesis, facilitating rotation.

Osseointegration (12)

Targeted muscle reinnervation: Rerouting of nerves to 
existing unused residual limb musculature.

Hand transplants (13)

Figure 9.1â•‡ Prehensile and Nonprehensile Devices
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âŒ€■ Outside locking hinges—Elbow disarticulation/Â�
transcondylar amputation

âŒ€■ Inside Locking Hinges—Transhumeral amputations, if 
5 cm proximal to the elbow joint

âŒ€■ Flail—arm hinges—postbrachial plexus lesions
âŒ€■ Ratchet hinge—postbrachial plexus injury works like a 
beach chair positioning

âŒ€■ Friction units—lightweight, passive positioning
âŒ€■ Flexion assist—counterbalances the weight of the pros-
thetic forearm

âŒ€■ Nudge control unit—originally designed to lock and 
unlock the elbow

âŠ‘● Can also be adapted to operate other components, 
including flexion and rotation wrist units

âŒ€■ Shoulder unit
âŒ€■ Bulkhead-humeral segment is connected directly to the 
socket; makes the prosthesis lightweight

âŒ€■ Friction loaded-passively moveable; provides assistance 
with dressing and tabletop activities

âŒ€■ Single axis—permits abduction
âŒ€■ Double axis—permits abduction and flexion
âŒ€■ Triple axis—permits passive motion
âŒ€■ Ball and socket—permits passive motion
âŒ€■ Locking shoulder—can stabilize the shoulder in 36 differ-
ent flexion positions; can be used with an externally pow-
ered terminal device (TD); a second friction-controlled 
hinge provides abduction and adduction stabilization

âŒ€■ Socket—double walled for optimal fit
âŒ€■ Suction socket can provide self-suspension without straps
âŒ€■ Munster supracondylar socket can provide suspension to 
an elbow disarticulation by encasing the humeral condyles; 
can be used for externally powered TDs.

âŒ€■ Harness
âŒ€■ Figure of 8—short transradial or more proximal amputa-
tion (see previous)

âŒ€■ Shoulder Saddle with chest straps frees the opposite shoulder
âŒ€■ Relieves the pressure caused by the axillary loop of the “8”
âŒ€■ Heavy loads are tolerated better
âŒ€■ Poor cosmesis
âŒ€■ Donning requires assistance and is more difficult

âŒ€■ Endoskeletal upper limb prostheses vs. exoskeletal upper limb 
prostheses

âŒ€■ Systems with tubular humeral and forearm elements
âŠ‘● Encasement in a cosmetic foam cover and components 
above

âŠ‘● Lightweight compared to exoskeletal UE prostheses
âŒ€■ Necessary movements for body-powered prosthesis control
âŒ€■ Transradial (TR) Amputations
âŒ€■ Glenohumeral forward flexion

âŒ€■ Natural movement
âŒ€■ generates good force to reach and activate TD or flex an 
elbow

âŒ€■ Biscapular abduction
âŒ€■ generates weak force that may activate TD while it 
remains still to perform midline activities

âŒ€■ Transhumeral (TH) Amputations
âŒ€■ Glenohumeral forward flexion

âŒ€■ Passive pronation/supination
âŒ€■ Quick-disconnect wrist unit
âŒ€■ Wrist flexion units—spring assisted, useful for midline 
activities: eating, hygiene, toileting, and dressing not usu-
ally seen in unilateral but bilateral amputees because of 
increased weight at the end of the prosthesis

âŒ€■ Rotational wrists—lock in place
âŒ€■ Elbow unit

âŒ€■ Attaches to the triceps pad and to the prosthetic forearm
âŒ€■ Flexible hinges—Dacron webbing; leather or metal cable 
allowing approximately 50% of residual rotation for ampu-
tations through the distal one-third of the forearm

âŒ€■ Rigid hinges—for amputations at or above the mid-Â�forearm 
level; eliminates rotation

âŒ€■ Single axis hinges—for shorter residual limb set in pre-
flexion to prevent hyperextension of the elbow.

âŒ€■ Polycentric hinges—for short transradial amputees; pro-
vides room in the cubital fossa increasing range of motion 
(ROM)

âŒ€■ Step-up hinges—split socket configuration; enhances 
flexion

âŠ‘● For a short TR amputation used to provide a 2:1 ratio of 
flexion to socket motion

âŒ€■ This requires the amputee to use approximately twice as 
much force to flex the prosthesis

âŠ‘● Sliding action joint
âŠ‘● Geared joint

âŒ€■ Socket double walled for optimal fit
âŒ€■ Outer wall is rigid and serves to connect to other components
âŒ€■ Inner wall is fit precisely to the shaped residual limb
âŒ€■ Suction socket can provide self-suspension without straps

âŠ‘● Munster supracondylar socket can provide suspension 
to a very short transradial amputee but precludes full 
elbow extension; can be used for externally powered TD

âŒ€■ Harness
âŒ€■ Figure of 9—for a long transradial amputation or a wrist 
disarticulation; requires a self-suspending socket, is gener-
ally more comfortable than a “figure of 8.”

âŒ€■ Figure of 8—short transradial or more proximal amputation
âŒ€■ Axilla loop—Primary Anchor from which two other 
straps originate; encircles the shoulder girdle on the non-
amputated side.

âŒ€■ Anterior support strap or the “inverted Y suspensor.”
âŒ€■ Connects to the triceps pad or half arm cuff, usually with 
an elbow hinge one cable or single control system that 
attaches proximally to one of the nonelastic straps of the 
harness and distally at a prehension device or TD

âŒ€■ Bilateral Transradial Harness—omits the axilla loops
âŒ€■ Transhumeral (TH) amputation may be able to lift 10 to 
15 lb

âŒ€■ Terminal device—as above
âŒ€■ Wrist unit—as above
âŒ€■ Elbow unit has an alternator lock that alternately locks and 
unlocks with the same movement

âŒ€■ With the elbow unlocked, body movements will flex or 
extend the elbow with the cable

âŒ€■ With the elbow locked, the cable will operate the TD
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âŒ€■ Biscapular abduction
âŒ€■ Glenohumeral depression, extension, and abduction

âŒ€■ Unnatural and difficult
âŒ€■ Unlocks or locks elbow

âŒ€■ Scapular adduction/chest expansion
âŒ€■ Unnatural
âŒ€■ Unlocks or locks elbow
âŒ€■ Allows TD functions

âŒ€■ Scapular elevation
âŒ€■ Requires another strap-waist belt
âŒ€■ Unlocks or locks elbow

The Krukenberg procedure is classically indicated for a 
person with bilateral transradial amputations who was also 
blinded in the same incident/accident. This is usually from 
an exploded hand grenade or improvised explosive device. 
This procedure restores a functional and sensitive grip; how-
ever, it is not natural in appearance. It is mainly performed in 
places where prosthetic fabrication and costs are prohibitive 
(i.e., developing nations). The operation is the conversion of a 
transradial residual limb into sensate, muscle-powered radial 
and ulnar pincers creating a unique form of prehension. Post-
operative distraction of the radial and ulnar pincers is key to 
the success as well as initiating postoperative exercises within 
12 to 14 days to open and close the bifid forearm and to take 
advantage of the somatosensory plasticity of the brain. The 
procedure is contraindicated in transradial amputees younger 
than 2 years old and in the elderly who are dependent on oth-
ers for their ADLs. It is also contraindicated with severe elbow 
contractures or when the residual limb is too short for effec-
tive pincer function (<10 cm in adults). Patients who undergo a 
Krukenberg procedure can also be fit for a prosthesis. As with 
all prosthetic prescriptions, type chosen/prescribed is depen-
dent on the intended use.

Comorbidities may interfere with the rehabilitation of an 
individual with an UE amputation. Many persons may have 
suffered concomitant multiple trauma, which may even include 
a brain injury, a spinal cord injury, and multiple amputations, 
which need to be addressed by the interdisciplinary rehabili-
tation team. These comorbidities may preclude training and 
use of certain prosthetic components. Patients with pain syn-
dromes not stabilized on a pharmacological regimen might have 
fluctuations in cognitive functions, which may interfere with 
progress. The best way to deal with these patients is to provide 
good patient and support system education. Peer visits from the 
Amputation Coalition of America or Wounded Warriors pro-
vides additional emotional support and guidance in recovery 
and reintegration.

UE amputee care involves a holistic approach to the care 
of the patient while using the latest highly technical prostheses 
when appropriate. Significant advances have been made in the 
componentry and fabrication of the UE prosthesis. These have 
been assisted by the military and the government embarking on 
several research ventures since the Gulf War and continued mili-
tary efforts. Two advanced upper limb prosthetic solutions are 
being developed. One uses neural control, the other uses a “strap 

and go system,” that can be controlled by noninvasive methods. 
The Department of Veteran Affairs (VA) has partnered with the 
Defense Advanced Research Projects Agency (DARPA) and 
DEKA Integrated Solutions since 2008 to optimize the function 
of an advanced prosthetic arm system (the later system) that will 
enable greater independence and function (14) to meet the needs 
of military amputations. These projects have also fueled the 
Department of Veteran Affairs to develop an amputation system 
of care with centers of excellence. Since all teams are not versed 
in the varying types of technology, care can be shared with these 
centers of excellence through telemedicine venues, which will 
eventually be duplicated in the civilian health care system based 
on need.

Practice-Based Learning and 
Improvement

GOALS

Develop an understanding and exhibit the importance of con-
tinuing professional development; lifelong learning; continuous 
self-assessment; goal setting; teaching skills for team, patient, 
family, and colleagues; and systematic analysis and improvement 
of the clinical practice of the physiatrist as it applies to quality 
care of the upper limb amputee, with support of evidence-based 
practice.

OBJECTIVES

âŒ€■ Describe the importance of “clinical reflection” in the pro-
fessional growth and improvement of the physiatrist taking 
care of the upper limb amputee.

âŒ€■ Identify key references and resources, including evidence-
based reviews, important to the care of the upper limb 
amputee.

âŒ€■ Demonstrate ongoing lifelong professional development 
and self-assessment with linkage to quality, safety, and 
efficiency in patient care.

âŒ€■ Describe the key elements of effective patient education 
methodology as it applies to the care of the upper limb 
amputee.

As mentioned earlier, UE amputations are not as common 
as lower limb amputations; therefore, physiatrists may not have 
significant opportunities to care for these patients. Therefore, it 
is important for physiatrists to perform a self-assessment of their 
medical knowledge about the care of these patients as well as 
the various types of prosthetic components currently available 
on a periodic basis as well as when asked to be involved in the 
clinical care of an amputee. Gaps that are identified in that self-
assessment can be used to identify areas in need of further edu-
cation, which can then be used to direct educational activities. 
Some areas that are important in that self-assessment include 
(a) ability to evaluate and treat musculoskeletal and neuropathic 
pain syndromes, (b) ability to prescribe a UE prosthesis, and (c) 
ability to prescribe a rehabilitation program for the UE amputee 
that would address the various impairments, activity limitations, 
and participation restrictions commonly affecting these patients.
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Alternatively, physiatrists can “reflect back” on the care 
they provided to a UE amputee and use that opportunity to assess 
their knowledge base about the various issues involved in the 
care of that patient.

Once the gaps are identified, there are several resources 
and strategies that one can use to address them. One useful 
approach is “reading around your patient.” In this approach, 
one updates clinical and treatment skills as they apply to their 
specific patient. This may include reading on relevant topics 
in various textbooks and pertinent journal articles as well as 
seeking out clinical expertise from physiatrists, prosthetists, 
and physical and occupational therapists who have significant 
experience in the care of these patients. Various institutions also 
offer courses on prosthetics and orthotics for clinicians as part 
of continuing medical education activities for those interested 
in pursuing this option. Online resources include Knowledge 
NOW sponsored by the American Academy of Physical Medi-
cine and Rehabilitation.

Patient educational materials are aimed individually at the 
style that the patient is known to best learn. This can be with 
written materials at a fourth-grade to sixth-grade reading level in 
their native language, videos, Internet access, demonstration, and 
through appropriate individual or support groups. Models and 
prosthetic samples are quite effective mediums used in teaching 
sessions. Patients and their families are educated on proper skin 
care and inspection of their residual limbs, maintaining maximal 
range of motion, and techniques to achieve pain relief. There is 
also an emphasis on maintaining sexuality with the patient’s new 
impairment.

Interpersonal and Communication  
Skills

GOALS

Develop an understanding and appreciation for the importance 
of effective verbal, nonverbal, and written communication with 
patients, their families, and professional colleagues in building 
effective relationships and resolving conflicts.

OBJECTIVES

âŒ€■ Describe effective verbal, nonverbal, and written commu-
nication skills in the care of the upper limb amputee.

âŒ€■ Identify the key elements of effective and timely medical 
record documentation as a communication tool among and 
between colleagues.

âŒ€■ Propose strategies to resolve conflicts between the upper 
limb amputee patient and the clinical staff providing care 
for him or her.

Effective communication requires multiple attributes from 
all team members. Remember that the patient is an essential 
team member in patient-centered care. Family members and 
significant others are used to enlist support. Progress toward 
goals should be presented in a manner that is nonjudgmental 
and unemotional. An effective communicator is able to function 
independently; accepts differences in the perspectives of others; 

is able to negotiate with other team members; is able to form 
new values, attitudes, and perceptions; tolerates ongoing review 
and challenge of ideas; takes risks; possesses personal integrity; 
and mostly accepts the team philosophy. Conflict resolution is 
an important part of the communication process of the interdis-
ciplinary rehabilitation team who has the UE amputee patients’ 
best interests and good care at heart.

A comprehensive medical record is an essential communi-
cation tool between colleagues caring for the UE amputee. The 
record must be accurate, stating goals and barriers in regard to 
medical, rehabilitation, psychosocial, vocational, and prosthetic 
issues and needs to be completed in a timely manner. The use 
of electronic medical records comes with new challenges of 
unnecessary duplication in the medical record, which needs to 
be addressed.

Professionalism

GOALS

Develop an understanding and appreciation for the importance 
of commitment, excellence, responsibility, adherence, ethics, 
and sensitivity to diversity as they apply to quality care of the 
upper limb amputee.

OBJECTIVES

âŒ€■ Discuss and exemplify the importance of accountabil-
ity, respect, courtesy, altruism, integrity, trust, honesty, 
compassion, and empathy in the care of the upper limb 
amputee.

âŒ€■ Describe and demonstrate the importance of being pro-
active in team-based patient-centered care, advocacy and 
responsiveness to patient needs, confidentiality, respect 
for privacy and autonomy, shared decision making, and 
informed consent as they apply to the care of the upper 
limb amputee.

âŒ€■ Explain and model the importance and impact that the 
patient’s sociocultural factors such as cultural beliefs, age, 
gender, and disability have on the care of the upper limb 
amputee.

âŒ€■ Describe and reflect adherence to the ethical principles for 
issues that can come up in the care of upper limb amputees.

The physiatrist providing care for the UE amputee is 
accountable for the overall rehabilitation, prosthetic prescription, 
and management of specific impairments and issues that pertain 
to the individual with UE limb loss. The care should be patient 
centered and delivered with the respect for the patient and his or 
her cultural and religious beliefs, age, and gender. The physiatrist 
should deliver care in an ethical manner that is based on trust, 
compassion, and empathy for the patient.

A prosthetic limb cannot adequately replace the sensibil-
ity of the hand, and the function of a prosthetic limb decreases 
with higher levels of amputation (11). A UE amputation is ini-
tially devastating, even with today’s most advanced prostheses. 
It is very important to provide the best care while being honest, 
empathetic, and respectful of the patient and his or her family. 
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The patient and his or her ongoing needs and wants are the center 
of the interdisciplinary care team’s efforts from step one of the 
process—the preoperative phase of the rehabilitation process.

Patients need to be addressed on an individual basis. Their 
needs, hobbies and activities, and functional status all play a 
role in the specific prostheses prescribed. UE prosthetic needs 
are task specific; therefore, patients receive several to perform 
necessary tasks, from a cosmetic prosthesis for formal events to 
task-specific body-powered prostheses with dynamic and fixed 
terminal devices.

Physiatrists should employ a proactive approach to the needs 
of the UE amputee at every stage of the rehabilitative process and 
serve as an advocate for the patient while respecting the privacy 
and wishes. Shared decision making is an important component 
of the effective physician–patient collaboration. Some examples 
of advocacy for the patient include (a) advocating for appropriate 
rehabilitative services and adequate pain management with other 
clinicians involved in the care of the patient as well as the patient’s 
health insurance carrier and (b) advocating for the patient to receive 
the most appropriate prosthesis that will enable him or her to meet 
one’s life goals (e.g., work, school, family, and community roles).

The ethical principle of autonomy is of paramount impor-
tance in medical and rehabilitative care. It implies that the 
patient’s wishes are to be respected and honored. Whereas the 
physiatrist should provide the appropriate counseling and edu-
cation about various treatment options, the competent patient 
with intact medical decision-making capacity makes the final 
decision regarding his or her care. This can sometimes pose an 
ethical conflict if there is a disagreement between the physiatrist 
and patient regarding issues related to prosthetic components and 
rehabilitation. Another ethical conflict can occur when a patient 
who could benefit from a particular type of prosthesis cannot 
receive it due to limited health insurance coverage or lack of 
expertise in fabricating it in that part of the country.

It is important for the rehabilitation team to be educated 
in local laws and have policies and guidelines for navigation in 
challenging situations. Further ethical challenges are seen with 
the advances in medicine in regard to limb transplants and use 
of technology like telemedicine and virtual care with specialized 
amputation care teams, as have been developed throughout the 
Veteran’s Administration Healthcare System with the Amputa-
tion System of Care. It may not be unusual that patients with 
severe pain syndrome seek consideration for elective limb ampu-
tation when all modes of conventional intervention have been 
exhausted. All outcomes of this definitive intervention must be 
explored. It is possible that there in fact might be no improvement 
in the current pain level with this drastic measure.

Systems-Based Practice

GOALS

Develop an awareness, responsiveness, and understanding of the 
strengths, challenges, and cost considerations of different set-
tings in which rehabilitation services are provided for amputees, 
with specific reference to the importance of interprofessional 
teamwork and patient advocacy, and the impact of system-related 
errors as they apply to the safe care of the upper limb amputee.

OBJECTIVES

âŒ€■ Describe the different inpatient and outpatient settings that 
provide rehabilitation services to amputees and effective 
resource management and coordination of care between 
these settings.

âŒ€■ Examine patient safety concerns and systems-related 
errors in the care of upper limb amputees and identify 
strategies to prevent them.

The rehabilitation of the UE amputee usually occurs in 
the outpatient setting; however, regrettably, multidisciplinary 
resources are often scarce. Ideally, a physiatrist-led team consist-
ing of a prosthetist, occupational therapist, or physical therapist 
is well suited to provide care for this patient. At times, the patient 
may require additional clinical expertise depending on any 
associated impairments. This may include a neuropsychologist 
if the patient has a traumatic brain injury, orthopedic surgeon, 
or oncologist if the patient has an underlying malignancy. The 
physiatrist is well suited to coordinate and lead the team’s efforts 
to optimize the patient’s level of function and reintegration into 
his or her life roles.

The VA Amputation System of Care is a model system of 
care of all amputees. It uses resources most efficiently with the 
greatest benefit to U.S. veterans. There are four key levels of 
care. Regional Amputee Centers have the most comprehensive 
levels of care for amputees with care coordinators, followed by 
Polytrauma Amputation Network Sites, and then by Amputation 
Care Teams, followed by Amputation Points of Contact. This 
system allows for the efficient and complete continuum of care 
and allocates appropriate resources to each level of care.

There are several patient safety concerns that physiatrists 
should be aware of in the rehabilitation of the UE amputee. Reha-
bilitative interventions can potentially cause harm to the residual 
limb of the patient through aggressive range of motion, strength-
ening or weight-bearing exercises in individuals with risk for 
fracture in the residual limb due to prior injury (e.g., traumatic 
amputation), or malignancy as reason for amputation (e.g., risk of 
pathological fracture). Use of heat modalities for pain manage-
ment over insensate areas or in patients with cognitive impair-
ments can potentially cause burns. Use of medications to treat 
pain can be associated with excessive sedation and impaired 
cognitive function, which in turn can lead to harm when operat-
ing heavy machinery or driving. A poorly fitting or functioning 
prosthesis can be a source of injury as well when using a device 
for performing various functions in the course of work or per-
forming activities of daily living.

Hand-off of patients from one level of care to another 
provides an opportunity for these patients to fall between the 
cracks in our health care system. This is where the rehabili-
tation team, and the physiatrist in particular, serves to be the 
patient advocate and play the most crucial role of team coordi-
nator of services across the continuum of care. Education about 
proper residual UE care—range of motion, skin care, and pain 
management—is essential to having any future success when fit 
with a prosthesis.

Poor communication between physicians, prosthetist, physi-
cal, occupational, and nursing therapy at various transition points 
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in care along the health care continuum can predispose to injury. 
Information that is important to transmit between health care 
providers as it pertains to the UE amputee includes (a) reason 
for amputation, surgery performed, and complications follow-
ing surgery; (b) weight-bearing precautions and range of motion 
restrictions; (c) comorbid medical conditions; and (d) current 
medications, their indication, dose, and adverse effects.

Case STUDY

A 25-year-old African American married male apache heli-
copter mechanic with two children is admitted to an inpatient 
rehabilitation unit 2 weeks posttraumatic amputation of his 
bilateral upper extremities when there was a tire explosion, 
rendering him a left transhumeral as well as a right transra-
dial amputee. He also sustained loss of consciousness and 
visual and auditory injuries from the blast. He complains of 
pain in the residual limbs that is temporarily relieved by pain 
medications. He has a tendency to keep his upper extremi-
ties internally rotated and adducted. His wife is busy caring 
for their 2 children younger than 5 years and he lives with 
them in an apartment with stairs to enter. Prior to surgery 
he was an active young man, whose hobbies were graphic 
design and building custom furniture.

Case Study Discussion Questions

PATIENT CARE.â•‡ Formulate the postoperative clinical manage-
ment, rehabilitative care, and prosthetic recommendations for this 
patient in the acute hospital, acute inpatient rehabilitation unit, and 
outpatient settings. Write a prosthetic prescription for this patient.

MEDICAL KNOWLEDGE.â•‡ What are the different types and levels 
of upper limb amputations and their incidence and prevalence? 
What are the common causes of pain in the upper limb amputee? 
What are the clinical guidelines for the care of a patient with 
bilateral UE amputations, long transradial (dominant side), and 
long transhumeral (nondominant side) amputations?

PRACTICE-BASED LEARNING AND IMPROVEMENT.â•‡ What are 
some possible quality-of-care issues, including benchmarks and 
best practices, in the rehabilitation of UE amputee patients? 
Describe a quality improvement project for the provision of care 
in upper limb amputees—include a description of the method-
ology and outcome measures, as well as evidence-based prac-
tices. What are the key points of a patient education program 
that emphasizes minimizing the risk of complications after a UE 
amputation? What are some key resources and references that the 
patient should know about?

INTERPERSONAL AND COMMUNICATION SKILLS.â•‡ Describe 
some strategies to be used in communicating with the patient 
and his or her family members about his or her care.

PROFESSIONALISM.â•‡ Describe the “patient-centered care” 
approach and “shared decision making” as they apply to this 
patient. Are there any cultural issues that affect the patient’s 
adherence to the treatment or to an understanding of the disease? 

Any privacy concerns? Any ethical issues raised in the diagnosis 
and care of the patient?

SYSTEMS-BASED PRACTICE.â•‡ Are there any access-to-care 
issues? Are there any issues with affordability of medica-
tions or insurance coverage? Are there any patient safety con-
cerns? Describe the advantages and disadvantages of caring 
for this patient in different inpatient and outpatient settings. 
What are the cost considerations in prescribing the prosthetic 
components?

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following is the ideal shape of a transhumeral 
residual limb for optimal prosthetic fitting?
A.	 Conical
B.	 Cylindrical
C.	 Dog-eared
D.	 Pointy
E.	 Choked

2.	 Which of the following is the best first step to avoid phantom 
limb pain in a new amputee?
A.	 Leave wound open without compression dressing
B.	 Place residual limb in a rigid compressive dressing
C.	 Provide a prosthesis 8 months after the amputation
D.	 Encourage lack of movement of involved limb
E.	 Leave residual limb in anatomically comfortable position

3.	 Which of the following care paradigms has JCAHO and 
CARF stressed in recent years for amputee care?
A.	 Patient responsibility for long-term care
B.	 Physician-centered care proposals
C.	 A holistic and spiritual approach
D.	 Focus on amputation-related issues only
E.	 Dependence on family for activities of daily living

4.	 Of the following, who is the most important team member in 
the interdisciplinary rehabilitation team?
A.	 The physiatrist
B.	 The prosthetist
C.	 The surgeon
D.	 The patient
E.	 The social worker

5.	 When a patient who has a history of wrist disarticulation and 
other LE amputations comes to clinic asking for an elective 
hand transplant, which of the following is the most appropri-
ate recommendation?
A.	 Further amputation resulting in a long transradial amputa-

tion to facilitate prosthetic fabrication
B.	 Psychological evaluation for candidacy
C.	 Commencing dominance retraining
D.	 Ethical consultation
E.	 Candidacy for a Krukenberg procedure
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Patient Care

GOALS

Provide competent patient care that is compassionate, appropri-
ate, and effective for the evaluation, treatment, education, and 
advocacy for lower extremity amputee (LEA) patients across the 
entire spectrum of care, from the acute injury until death, and the 
promotion of good health.

OBJECTIVES

1.	 Perform a comprehensive interdisciplinary assessment of the 
adult with a lower limb amputation.

2.	 Describe the key components of a rehabilitation program for 
the lower limb amputee, including long-term follow-up.

3.	 Identify the main components of an effective patient educa-
tion strategy for this population to prevent further limb loss 
as well as potential complications associated with lower limb 
loss.

Assessment of a person with a new amputation is a vastly impor-
tant undertaking. This overall assessment will help define the 
rehabilitation process, identify key areas of possible success or 
failure, and allow for the highest quality of care for that patient. 
The first step in the assessment of a person with a lower limb 
amputation should be developing a clear medical history, includ-
ing the cause of the amputation and a comprehensive understand-
ing of comorbidities. Description of the amputation surgery, date 
of surgery, and postoperative complications are all important 
factors to document.

The past medical history should include direct questioning 
regarding coronary artery disease, peripheral vascular disease, 
diabetes mellitus, peripheral neuropathy, stroke, chronic obstruc-
tive pulmonary disease, contralateral limb history of ischemia, 
foot ulcers, trauma, fractures, depression, glaucoma, cataracts, 
osteoarthritic and rheumatological disorders, end-stage renal 
disease, and dialysis (including dialysis schedule).

The past surgical history review should include documen-
tation of prior revascularization attempts and their dates, limb 
salvage surgeries, and prior amputations. Prior amputations 
should be outlined to demonstrate the progression of the disease. 
For example, if a person has peripheral vascular disease and has 
multiple amputations starting with a toe amputation progressing 
to a transfemoral amputation, the timeline should be identified to 
help understand the disease process and the patient’s experience. 
This will aid in further development of a care plan.

Review of systems should include a basic overall review of 
symptoms with some issues highlighted due to common comor-
bidities as well as rehabilitation planning. The presence of chest 
pain, shortness of breath, or other signs of cardiac or respiratory 
deficiency should be documented. Impaired vision, pain second-
ary to musculoskeletal conditions (e.g., low back pain) or nerve 
injury, hand dexterity difficulties, impaired memory and concen-
tration, anxiety, depression, skin issues, and contralateral limb 
issues should all be documented. Included in the review of sys-
tems for specific patient subsets, especially in traumatic amputa-
tions, is a clear history of burns or skin grafts. Assessment of 
burns and skin grafts is necessary for appropriate rehabilitation 
planning as well as prosthetic design.

Allergies and medications should be reviewed as in any 
patient. Certain key points in medication review should include 
pain medications for appropriate pain control and identification 
of medications that may lead to balance or cognitive deficits.

Social and functional history is an important part of the 
physiatric assessment and is especially important in amputees. 
Level of independence with ambulation and activities of daily 
living prior to and post amputation, employment and hobby his-
tory, home environment, presence of stairs and level of support 
from family, as well as smoking, alcohol, and drug abuse history, 
should be documented. The physical examination should be thor-
ough and comprehensive (Table 10.1).

Patient and family education is of utmost importance in 
dealing with amputee patients due to the possibility of negative 
sequelae that can develop chronically by poor mechanics or skin 
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care, progression of disease and disability, and the need for con-
tinued patient-driven rehabilitation. Patients and their families 
should be educated on proper foot and skin care of the contra-
lateral limb to minimize the risk of limb loss, strategies to mini-
mize the risk of knee and hip flexion contractures, appropriate 
biomechanics, diabetic education if the patient is diabetic, medi-
cation management, pain management techniques including 
patient-performed physical modalities (e.g., desensitization tech-
niques), fall prevention strategies, safe ambulation and transfers 
with appropriate assistive devices, and smoking cessation. These 
educational strategies should take into account the patient’s age, 
level of education, language preference, preferred method of 
learning, and ethnicity. Educational content should be presented 
in multiple formats and repeated to maximize comprehension.

The assessment of the patient will continue and change 
as the plan is developed and the patient progresses through the 
rehabilitation process. There are some key things to identify and 
discuss concerning each individual at this point. Identifying a K 

level is important to quickly describe an amputee’s overall func-
tional level. This rating was developed by Medicare (Table 10.2).

Medical Knowledge

GOALS

Demonstrate knowledge of established evidence based on evolv-
ing biomedical, clinical, epidemiological, and sociobehavioral 
sciences pertaining to LEA, as well as the application of this 
knowledge to guide holistic patient care.

OBJECTIVES

1.	 Describe the epidemiology, etiology, anatomy, physiology, 
and pathophysiology of LEA.

2.	 Identify the major medical problems faced by amputees and 
their management.

3.	 Describe the five phases in the rehabilitation of the LEA.
4.	 Describe the components of a comprehensive rehabilitation 

program in the adult with a major limb amputation.
5.	 Describe the different levels of amputations of the lower limb 

and the choices of prosthetic limb components in the LEA.
6.	 Describe postamputation complications in the LEA.
7.	 Identify causes of gait abnormalities in the LEA ambulating 

with a prosthesis.
8.	 Describe management considerations in unique populations 

with an amputation such as brain injury, spinal cord injury, 
coronary artery disease, and renal disease.

In the United States, there are approximately 1.6 million 
people living with limb loss. It has been estimated that 1 of every 
200 people in the United States has had an amputation, with dys-
vascular amputations accounting for 82% of all causes of limb 
loss. Lower limb amputations are the most common types of 
amputations. In patients with dysvascular amputations, 15% to  
28% will undergo contralateral amputation within the next 3 

TABLE 10.1â•‡ Physical Examination Components

âŒ€■ Cognitive evaluation (alertness and orientation, attention, working memory, speed of mental processing, executive functioning, 
visual–spatial skills)

âŒ€■ A depression screen

âŒ€■ Cardiopulmonary evaluation

âŒ€■ Describe how patient arrives to clinic such as power wheelchair, walking with AD

âŒ€■ Neurological evaluation—motor, sensory, reflexes, proprioception, balance

âŒ€■ Musculoskeletal evaluation—range of motion of the limbs and spine; evaluation for flexion contractures, especially in the hips 
and knees; posture; habitus; and gait

âŒ€■ Residual limb examination: shape, length, circumferential measurements, incision line integrity, tenderness, sensation, pulses 
proximal to the amputation

âŒ€■ Contralateral limb examination: ischemic changes, pulses, foot deformities, sensory loss, calluses

âŒ€■ Skin examination of the residual limb, contralateral limb, pressure points of a prosthesis, and pressure wound sensitive areas in 
specific patients at risk

âŒ€■ Functional level of independence and ability to perform bed mobility, transfers from bed to chair; hopping with assistive device 
and ambulation with a prosthesis if applicable, 2-min walk, “get up and go” test

âŒ€■ Diagnostic studies: laboratory tests, imaging reports, vascular study results as needed for each individual patient

TABLE 10.2â•‡ K-Level Rating With Brief Description

âŒ€■ K0—Patient does not have the ability to ambulate or 
transfer safely, and a prosthesis would not enhance his  
or her quality of life

âŒ€■ K1—Patient has the functional ability to use a prosthesis on 
a level surface at a fixed cadence (household ambulator)

âŒ€■ K2—Patient has the functional capacity for ambulation 
and ability to traverse low-level environmental barriers or 
uneven surfaces (limited community ambulatory)

âŒ€■ K3—Patient has functional capacity to ambulate with 
variable cadence and navigate uneven surfaces, and 
prosthetic utilization may include vocational, therapeutic, 
or exercise demands beyond simple locomotion

âŒ€■ K4—Patient has functional capacity beyond ambulation 
and may participate in high-impact activities with 
exceptional energy expenditures (1)
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years after their initial amputation. In elderly patients, only 50% 
survive longer than 3 years after their initial limb amputation. 
Greater than half of all diabetic amputees will face a second 
amputation within 5 years. Traumatic amputations account for 
6% to 25% of all amputations. Malignancy-related causes are 
responsible for roughly 5% of all amputations, most commonly 
occurring in children and adolescents between 10 and 20 years of 
age. It is estimated that by 2050 there will be 3.6 million people 
living with amputations (2). Trauma is seen as a cause of amputa-
tion in higher instances in specific populations, including mili-
tary patient subsets (2–5). Congenital abnormalities are the most 
common cause for amputation in young pediatric populations. 
Recent wars have resulted in an increase in traumatic amputa-
tions. The Department of Defense–Department of Veterans 
Affairs Extremity Trauma and Amputation Center of Excellence 
reports a total of 1,577 Operations Enduring Freedom, Iraqi 
Freedom, and New Dawn patients with amputations in all mili-
tary facilities; of these 273 have upper extremity involvement 
(personal communication, December 20, 2012).

Important elements in the care of the individual with a 
lower limb amputation include optimizing the management of  
medical, surgical, and psychiatric comorbidities; optimal treat-
ment of painful conditions; minimizing the risk of future ampu-
tations in both the ipsilateral and contralateral limbs; preventing 
the development of additional impairments; optimal use of a well-
fitted prosthesis; and maximizing functionality. These elements 
of care are important throughout the continuum of care of the  
amputee, beginning before the amputation surgery and continu-
ing in the preprosthetic and prosthetic phases of rehabilitation 
and throughout the lifetime of the amputee. The rehabilitation of 
the lower limb amputee can be divided into five distinct phases: 
(a) preoperative, (b) acute postoperative, (c) preprosthetic,  
(d) prosthetic, and (e) long-term follow-up.

In the preoperative phase, the patient is educated on the 
amputation surgery, the rehabilitative process, basic prosthetic 
design, and strategies to minimize the risk of contralateral limb 
loss. Additional education on smoking cessation and nutrition is 
also important. Rehabilitative efforts during this phase include 
general strengthening programs for key muscle groups in the 
upper and lower extremities as well as endurance training to 
optimize the patient’s physical condition. Psychological counsel-
ing and peer counseling can be very helpful in this phase to opti-
mize the patient’s mental state prior to the surgery. In the acute 
postoperative period, limb shaping should be initiated and strict 
pain control should be attempted. Prior to transfer to an acute 
rehabilitation floor or a skilled nursing facility, a person’s medi-
cal condition must be optimized so it does not interfere with the 
rehabilitation process and the person’s safety once transferred.

In the preprosthetic phase, the following are important: (a) 
pain management of residual limb and phantom pain using phar-
macological and nonpharmacological interventions; (b) optimiza-
tion of wound healing of the residual limb; (c) minimization of risk 
of contractures of the residual limb; (d) management of medical 
comorbidities such as hypertension, coronary artery disease, dia-
betes, and chronic obstructive pulmonary disease; (e) optimiza-
tion of nutrition and hydration; and (f) evaluation and treatment of 
adjustment disorder, depression, anxiety, and substance abuse as 

needed. Rehabilitation interventions during this phase include (a) 
range of motion exercises to the noninvolved extremities and the 
residual limb; (b) strengthening exercises to key muscle groups in 
the upper and lower extremities as well as core trunk muscles; (c) 
bed mobility, transfer training, wheelchair mobility, and gait train-
ing with appropriate assistive devices; and (d) training in activities 
of daily living such as bathing, grooming, dressing, and hygiene. 
A common question asked by clinical staff and persons with an 
amputation has to deal with the issue of an appropriate timeline 
for preprosthetic training during this period. While every patient is 
different and this should only be seen as a basic reference, the acute 
postoperative period usually lasts from postoperative day (POD) 
1 to day 4; POD 4 to 3 weeks out, continue wound healing with 
preprosthetic rehabilitation; 3 to 4 weeks after amputation, suture 
or staple removal and temporary prosthesis fitting and continued 
physical therapy. Throughout preprosthetic training, crutches are 
avoided due to possible development of poor gait mechanics with 
crutch use. Ambulation with a walker is an adequate gauge of the 
patient’s functionality and relative energy expenditure with the 
eventual prosthesis (1). During the preprosthetic rehabilitation 
phase, it is important to identify the patient’s ability and capacity 
beyond K level and understand the increased energy demands by 
differing levels. This will allow the clinician to tailor appropriate 
rehabilitation planning to each individual patient (Table 10.3).

Volume management and protection of the residual limb 
are an integral part of residual limb management and need to 
progress during the preprosthetic period. Rigid limb dressings 
and wrapping of the residual limb are often used to accomplish 
these goals. Ace wrapping with the figure eight method of wrap-
ping is often the most effective for volume management in the 
initial postoperative period, but this must be done several times 
a day and is dependent on proper technique. It is also important 
to monitor the surgical incision line for evidence of infection and 
to treat the infection when present. Contractures can occur in 
the residual limb with the most common sites: (a) knee flexion 
and (b) hip flexion and hip abduction. Interventions during this 
phase to minimize the risk of contractures include prone lying 
and active range of motion. Strategies and techniques for Â�residual 

AMPUTATION 
LEVEL (6)

ENERGY 
ABOVE 
BASELINE (%)

SPEED 
(m/min)

OXYGEN 
COST (mL/
kg/m)

Long 
transtibial

10 70 0.17

Average 
transtibial

25 60 0.20

Short 
transtibial

40 50 0.20

Bilateral 
transtibial

41 50 0.20

Transfemoral 65 40 0.28

Wheelchair 0–8 70 0.16

TABLE 10.3â•‡ Energy Demands by Level of Limb Amputation
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limb pain management include desensitization techniques, medi-
cations, and strategies for volume control and shaping of the 
residual limb. The preferred shape for the transfemoral residual 
limb is conical and for a transtibial residual limb it is cylindrical. 
Improved outcomes for a shorter transfemoral residual limb are 
noted with preservation of the greater trochanter and hip adduc-
tors attachment. In a transtibial amputation, the tibial tuberosity 
with patellar attachment is a key structure to save. Other impor-
tant interventions in this phase include fall prevention strategies 
and strategies to minimize the risk of additional amputations.

In the prosthetic phase, there is continuation of the interven-
tions started in the earlier phases with the addition of fitting and 
training in the use of the lower limb prosthesis. Rehabilitation 
interventions focus on preservation of range of motion in all the 
limbs with added focus on strategies to reduce and/or treat con-
tractures, strengthening protocols of key muscle groups in the 
limbs and trunk, balance training—static and dynamic with the 
prosthesis—as well as gait training. Gait training often begins in 
the parallel bars and is progressed to other flat surfaces indoors 
with an appropriate assistive device. As the person becomes 
more confident, ambulation up and down stairs is added to the 
training program, as is ambulation on different types of terrain 
outdoors (i.e., gravel, grass, up/down inclines). Car transfers 
and driver training are also often offered to amputees as well as 
opportunities to return to work and sports with modifications. 
For transtibial amputees, 4 to 6 weeks of physical therapy is usu-
ally appropriate, whereas transfemoral amputees often need 6 
to 12 weeks. Patient education includes pain control strategies, 
residual limb care, prosthetic education, care of prosthesis, don-
ning/doffing of the prosthesis, sock management, monitoring of 
skin for evidence of skin breakdown, coping strategies, patient 
safety, and weight management.

Long-term follow-up of the patient with a lower limb ampu-
tation is recommended for proper fit of the prosthesis, counseling 
on weight control, smoking cessation, and strategies to preserve 
the contralateral limb and to ensure appropriate community 
reintegration. Continued long-term follow-up should be at least 
annually if not more often, and the condition of components of 
the prosthesis should continue to be monitored in conjunction 
with prosthetist in the community or facility.

Prosthetic Fit and Design
Understanding the different types of amputation and the pros-
thetic options will always help a clinician develop a more effec-
tive rehabilitation program with the appropriate prosthetic device. 
Different levels of amputations of the lower limb will lead to dif-
ferent choices of prosthesic components. While transfemoral and 
transtibial are the most common lower limb amputations, other 
amputations, such as knee and hip disarticulations or the Symes 
procedures, may be seen in the rehabilitation setting as well. A 
Symes procedure is an ankle disarticulation with the heel pad 
attached to the distal tibia and accounts for about 3% of lower limb 
amputations. Transtibial amputations account for 59% of lower 
limb amputations, transfemoral amputations account for 35% of 
lower limb amputations, hip disarticulations account for 2% of 
lower limb amputations, and knee disarticulations account for 1% 
of lower limb amputations (7). There are also a number of partial 

foot amputations that should be reviewed by clinicians as well. 
Another factor to consider in deciding on an appropriate prosthesis 
is the length of the residual limb length (Tables 10.4 and 10.5).

When choosing a transtibial prosthetic socket design 
(Table 10.6), the most commonly used is the total contact socket. 
This type of socket has a medial tibial flare, with relief areas built 
in for the hamstring tendon and femoral head and a patellar bar 
for contact at the patellar tendon. Pressure-tolerant areas include 
the patellar tendon, popliteal fossa and gastroc-soleus complex, 
pretibial musculature, medial tibial flare, and lateral fibular sur-
face. Pressure-sensitive areas include fibular head, tibial con-
dyles, distal fibula, and hamstring tendons. The development of 
heterotopic ossification, anatomic variability, and type of surgical 
amputation performed can all lead to differences in prosthetic fit. 
A close working relationship with the prosthetic team is integral 
to rehabilitation success. Transfemoral amputation prosthetic fit-
ting is more complicated for a number of reasons, including use of 
a prosthetic knee joint, difference in biomechanics, and increased 
energy expenditure (Table 10.7). Transfemoral amputations are 
fitted in slight flexion and adduction for improved mechanical 
advantage to hip extensors and abductors.

The current concepts in amputee care revolve around two 
major themes: technology and holistic approach to the amputee. 
In recent years, significant advances have been made in both the 
fabrication and quality of prosthetic components. Lower limb 
prostheses are more dynamic and lighter and often incorporate 
microprocessor technology to improve patient safety, gait, and 
comfort of use. However, it is important to identify the appropri-
ate candidate for use of this technology since a significant cause 
of limited use or abandonment of technology is lack of clini-
cian assessment of appropriateness of technology for a patient 
(1). While patients may wish for the latest technology, it may 
not always be available to every patient nor indicated, and this 
should be openly discussed with each individual patient.

Select Postamputation Complications
Phantom pain can start soon after the amputation or years later. It 
is extremely important to differentiate between phantom Â�sensation 
and phantom pain. Up to 79% experience phantom sensation and 
72% experience phantom pain (8). Physical modalities should be 
considered prior to initiation of medication, and it is important 
to remember that use of a prosthesis and weight bearing tends to 
decrease phantom pain. Physical modalities may include massage 

Short: <20% of limb below the knee remains

Standard: 20%–50% of limb below the knee remains

Long: 50%–90% of limb below the knee remains

TABLE 10.4â•‡ Transtibial Residual Limb Length

Short: 0%–35% of the femur remains

Standard: 35%–60%

Long: >60%

TABLE 10.5â•‡ Transfemoral Residual Limb Length
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and desensitization techniques, ultrasound, wrapping, mirror 
therapy, short-wave diathermy, and transcutaneous electrical nerve 
stimulation (TENS). Medications that may have a positive effect 
on phantom pain include beta-blockers, neuromodulators such as 
gabapentin, tricyclic antidepressants, calcitonin, and topical anal-
gesics. One topical analgesic that is being used more commonly 
in peripheral neuropathy is topical ketamine. The mechanism of 
action is unknown peripherally, as NMDA receptors have only 
been found centrally; however, research and the efficacy of use 
have led to the hypothesis that peripheral NMDA receptors are tar-
geted by topical ketamine, thereby providing peripheral pain relief. 

TABLE 10.6â•‡ Transtibial Prosthetic Sockets and Suspension

Differential pressure

Silicone suction with shuttle lock

âŒ€■ Consider for patient with stable limb volumes, good hand 
dexterity

Anatomic

Brim suspension

âŒ€■ Uses extension of socket over femoral epicondyles

âŒ€■ Easy to don/doff

âŒ€■ Useful for short limb, knee instability

Supracondylar cuff

âŒ€■ Not for short residual limbs or knee instability

âŒ€■ Add fork strap and waist belt for physically active

Sleeve

âŒ€■ Good for short limbs and also for hyperextension control if 
necessary

COMMON FOOT–ANKLE ASSEMBLIES

Solid ankle-cushioned heel (SACH foot)—most common one 
used

âŒ€■ Light, durable, stable, inexpensive

âŒ€■ Soft heel simulates plantar flexion

âŒ€■ Well suited for flat, level surfaces

Single-axis foot

âŒ€■ Heavier, less durable than SACH

âŒ€■ Better for transfemoral amputees, better knee stability, 
quicker foot flat

âŒ€■ Only sagittal axis movement

Multiaxis foot

âŒ€■ Plantar, dorsiflexion, inversion, eversion, rotation

âŒ€■ Improved balance and coordination

âŒ€■ Good shock absorption, better on unlevel ground

âŒ€■ Heavy, expensive, frequent adjustments

Dynamic elastic response

âŒ€■ “Energy storing feet”

âŒ€■ No actual change in energy expenditure when compared 
to SACH foot (19)

âŒ€■ Very light, rare adjustments

Microprocessor and power foot/ankles

TABLE 10.7â•‡ Transfemoral Prosthetic Sockets and 
Suspension*

Quadrilateral design

âŒ€■ Narrow anterior and posterior, posterolateral reliefs for 
gluteal maximus, anterolateral relief for rectus femoris, 
posteriomedial relief for hamstring tendons, anteriomedial 
relief for adductor longus, bulges for scarpas triangle 
anteriorly, ischial seat posteriorly

âŒ€■ Not as effective for short residual limbs

Ischial containment design

âŒ€■ Better for short residual limbs

âŒ€■ Bony lock incorporates ischial tuberosity, pubic ramus,  
greater trochanter

âŒ€■ Narrow mediolateral design for more efficient energy cost

SUSPENSION OPTIONS

Suction

âŒ€■ Good for active patient with good limb length, stable limb 
volume

Silesian belt

âŒ€■ Belt attaches at greater trochanter and wraps around 
opposite iliac crest

Total elastic suspension belt

âŒ€■ Elastic belt wraps around proximal prosthesis and waist

Pelvic band and belt suspension

âŒ€■ Rigid belt connected to metal joint overlying lateral hip

âŒ€■ Improves mediolateral and rotational stability especially

âŒ€■ Heavy, bulky, interferes with sitting

KNEE COMPONENTS

Single axis

âŒ€■ Durable, cheap

âŒ€■ Cadence is fixed, stability is poor, more appropriate for 
level surfaces

Stance control or safety knee

âŒ€■ Will not flex during weight bearing, stability during stance 
phase

âŒ€■ Common with geriatrics, poor hip control

âŒ€■ Some uneven surface ambulation

âŒ€■ Delayed swing phase due to need to unload knee to flex

Polycentric

âŒ€■ 4-bar linkage

âŒ€■ Increased stability

âŒ€■ Heavy, expensive, increased maintenance

Fluid controlled

âŒ€■ Automatic swing phase control at variable cadence, 
smoother, natural gait

âŒ€■ Expensive, heavy, maintenance

âŒ€■ Manual or fixed locking

âŒ€■ Best stability, poor gait, and increased energy 
consumption

*Foot components will be the same as listed in Table 10.6.
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traumatic brain injuries, pose particular safety concerns. As for 
patients who suffer traumatic brain injuries along with amputa-
tion of one or multiple limbs, understanding and identifying key 
safety features in the rehabilitation process are integral to patient 
safety. These patients are prone to falls for having cognitive 
impairment that is compounded by an amputation, along with 
further issues such as spasticity, visual impairment, impulsivity, 
or vestibulo-cochlear deficits.

Another important consideration is patients who undergo 
craniectomy after the initial event, which leads to increased 
possibility of severe injury if a fall were to occur. While wear-
ing a helmet is not usually a consideration for a noncomplicated 
amputee, in this patient population it is our practice to always 
have a helmet in place during gait training in any patient with a 
craniectomy.

Along with fall issues, understanding the etiology and 
ramifications of the patients’ other injuries is important to map 
out a safe rehabilitation process. Patients with multiple injuries 
may have an amputation along with weight-bearing restrictions 
on other joints that complicate safety issues. When progressing 
weight bearing, the use of a tilt table or overhead tracts and har-
ness systems allows for offloading weight in order to continue to 
work on balance, mobility, and upright tolerance.

Polypharmacy is a major concern when it comes to patients 
with traumatic brain injuries, and this again is compounded 
when a patient has an amputation. The sedating side effects of 
pain medications, neuromodulators, and antispasticity medica-
tions can impact cognitive therapies and ability to participate as 
well as decrease safety in cognitively impaired patients.

Heterotopic ossification of joints and soft tissue can cause 
pain, skin integrity, and mobility issues. The treatment of het-
erotopic ossification can also be limited by the presence of other 
healing fractures. This is an extremely important area for prosthe-
tists to work closely with therapists and providers to make socket 
modifications, such as windows, as well as identify pain with 
increased weight bearing or any skin breakdown that may be due 

Gabapentin is often the first-line medication and can be a success-
ful treatment; however, renal function and cognitive impairment 
need to be identified in this patient group. Increasingly, interven-
tional procedures are being used. Some of the techniques that 
may be used in refractory cases include trigger point, ultrasound-
guided neurolysis, and peripheral nerve stimulation. Narcotics are 
often used but are not recommended for neuropathic pain.

Choke syndrome can lead to distal limb edema with verru-
cous hyperplasia. This commonly occurs when there is proximal 
limb pressure and lack of total contact with prosthesis leading 
to pistoning in the socket. This is more common in dysvas-
cular patients (1). The choking effect of the residual limb can 
be treated effectively by adding a pad to the distal end of the 
socket, correcting the faulty prosthetic suspension and relieving 
the pressure from the proximal portion of the socket. However, 
sometimes this may require a new socket.

Other complications and issues to continually monitor in 
amputee patients include skin care and biomechanics. Skin care 
of the residual limb and the contralateral limb is important to 
avoid downtime from prosthetic use, further amputations, and 
life-threatening infections.

Biomechanics, specifically in gait related to prosthetic use, 
can be difficult to correct; however, this needs to be addressed 
as early as possible. Tables 10.8 and 10.9 outline some common 
stance and swing phase problems.

Special Populations

Multitrauma, Traumatic Brain Injury, and Amputations
The diversity in pathologies that lead to amputations or exist as 
comorbidities can complicate the rehabilitation process. Mul-
titrauma patients, such as patients who sustain blast injuries, 
motor vehicle accidents, or gunshot wounds with concomitant 

TABLE 10.8â•‡ Stance Phase Problems

Excessive trunk extension/lumbar lordosis during stance 
phase

âŒ€■ Pelvic rotation, hip flexion contracture, weak hip extensors

Foot slap

âŒ€■ Foot too far posterior or excessive socket flexion

Knee instability

âŒ€■ Knee axis—too anterior, insufficient plantar flexion, failure 
to limit dorsiflexion, large hip flexor contractures, posterior 
foot placement, weak hip extensors

Lateral bending

âŒ€■ Prosthesis is too short, abduction contracture

âŒ€■ Insufficient lateral wall, abducted socket

Vaulting

âŒ€■ Prosthesis is too long, too much knee friction, poor 
suspension

Whip

âŒ€■ Abrupt rotation of heel at end of stance phase—whip

âŒ€■ If heel moves medial, medial whip; if heel moves lateral, 
lateral whip

âŒ€■ Caused by poor knee axis alignment, free-moving socket

TABLE 10.9â•‡ Swing Phase Problems

Abducted gait

âŒ€■ Prosthesis is too long

âŒ€■ Abduction contracture

âŒ€■ Medial wall of socket encroaching on groin

Circumducted gait

âŒ€■ Prosthesis is too long, difficulty with knee flexion, 
abduction contracture

Foot drag

âŒ€■ Inadequate suspension

âŒ€■ Prosthesis is too long, insufficient knee or hip flexion of 
contralateral limb

Excessive heel rise

âŒ€■ Insufficient knee friction or excessive knee flexion

Terminal swing impact

âŒ€■ Insufficient knee friction
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to the underlying heterotopic ossification. An interdisciplinary 
team approach to manage these patients is of utmost importance 
to identify safety concerns as early as possible. Working within 
these teams, educating family members of patients with ampu-
tations with concomitant cognitive deficits needs to be a focus 
to ensure safety and help prevent complications. Patient families 
need to be educated on issues such as skin monitoring, stump 
sock management, donning and doffing prosthesis, residual limb 
hygiene, componentry inspection, and maintenance.

Spinal Cord Injuries and Amputations
Another complex subset of amputee patients are those with spi-
nal cord injuries. These injuries can be cervical, thoracic or lum-
bar, complete or incomplete, with varying degrees of ability to 
tolerate a prosthesis, ambulation, skin complications, and level of 
independence or expected independence. Working closely with 
the patient’s primary spinal cord injury team is integral to opti-
mize safety. Identifying team and patient goals—often dictated 
by their level of injury—is important to be able to choose the 
most appropriate prosthesis. While some persons may only wish 
to have a prosthesis for cosmesis, others may be able to progress 
on to future ambulation, and the most appropriate prosthetic limb 
for their individual situation will help them safely attain these 
goals. Working within an interdisciplinary team here again is in 
the patient’s best interest. Identification of pain issues, early skin 
issues, progress of limb shaping, or changes in independence will 
need to be monitored to assure the highest level of safety for 
these patients while they progress through rehabilitation.

Renal Disease and Amputation
Renal patients are of special concern and offer their own specific 
complexities. While the list of comorbidities can be extensive, 
patients with amputations secondary to dysvascular issues are 
more likely to have renal impairment as well. With changes in 
limb size due to fluctuating edema, prosthetic fit needs to be 
monitored closely to identify early skin breakdown or further 
complications such as pistoning, which could also lead to falls. 
Dosing of medications that are cleared by the kidneys and creati-
nine clearance should be monitored, and close co-management 
with the patient’s nephrologist is recommended. Gabapentin is 
often used in phantom limb pain and requires especially close 
monitoring as it can cause further renal damage, and the dosing 
will change depending on clearance issues. It is also important to 
keep an updated dialysis schedule if the patient’s renal issues have 
progressed to that point. Comorbidities such as visual impair-
ment, diabetes mellitus, cardiovascular issues, and increased 
metabolic demand should all be closely monitored in patients 
with severe renal disease to optimize safety. Patients with poorly 
controlled diabetes mellitus should have their blood glucose lev-
els regularly checked to identify and correct for extreme changes 
in blood sugar that could compromise safety.

Coronary Artery Disease
Coronary artery disease is prevalent in patients with lower 
extremity peripheral vascular disease, especially among those 
who go on to amputation. The use of dipyridamole-thallium 
imaging in these patients may improve the ability to diagnose 

asymptomatic coronary artery disease before initiating an 
exercise program, thereby allowing adequate treatment and  
preventing complications during rehabilitation.

Exercise testing using lower extremity exercise has been the 
“gold standard” for screening for coronary artery disease, but 
many patients with peripheral vascular disease and those with 
amputations have difficulty performing this type of exercise. Arm 
ergometry is a safe and effective exercise alternative for detecting 
asymptomatic coronary disease in those unable to exercise their 
lower extremities and can be used to determine safe upper extrem-
ity exercise levels in poorly conditioned patients and those with 
known coronary disease. Arm ergometry testing is also useful for 
providing prognostic information concerning functional outcome 
after a rehabilitation program. Exercise testing is therefore indi-
cated in all vascular amputee patients before beginning an exercise 
training and prosthetic rehabilitation program. Exercise training 
can safely and inexpensively enhance the functional capacity of 
amputee patients with peripheral vascular disease (PVD) (9).

Practice-based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own LEA patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 
your patient care practices based on progressive self-evaluation 
and lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in LEA.

2.	 Use methods for ongoing competency training in LEA for 
physiatrists, including formative evaluation feedback in daily 
practice, evaluating current practice, and developing a qual-
ity improvement and clinical practice improvement activity 
strategy.

3.	 Locate resources including available websites and profes-
sional organizations for continuing medical education and 
continuing professional development in LEA.

4.	 Describe some areas paramount to self-assessment and  
lifelong learning such as “clinical reflection”; review of quality  
care markers: current guidelines, including evidence-based, 
in treatment and management of patients with LEA; and the 
role of the physiatrist as the educator of patients, families, res-
idents, students, colleagues, and other health professionals.

Self-assessment is a central component of practice-based 
learning and improvement. In providing rehabilitative care for the 
patient with LEA, the physiatrist should self-assess for the follow-
ing: (a) his or her ability to obtain a medical history and perform 
a physical examination that specifically targets this population; 
(b) knowledge base regarding the different levels of amputation, 
lower limb amputation surgical techniques, and current prosthetic 
components; (c) gait abnormalities in the lower limb amputee 
ambulating with a prosthesis; (d) common medical and rehabili-
tative issues in the care of the LEA and their management; and 
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(e) interpersonal and communication skills with his or her patient 
and the multidisciplinary team providing care for this patient. 
This self-assessment can be completed through reflection on 
one’s clinical practice, seeking feedback from colleagues as well 
as patients, and through self-assessment examinations.

Once gaps have been identified during the self-assessment, 
there are several resources available to physiatrists to increase 
their skills and knowledge base. Some of them are available 
through the American Academy of Physical Medicine and Reha-
bilitation (AAPMR) such as articles through Knowledge NOW 
and online prosthetics and orthotics courses in the maintenance 
of certificate series (www.aapmr.org). Others include prosthetics 
and orthotics courses sponsored by academic institutions and even 
advanced fellowship training.

The VA/DoD clinical guidelines released in January 2008 
(10) identify 5 distinct phases of rehabilitation: (a) preoperative, 
(b) acute postoperative, (c) preprosthetic, (d) prosthetic training, 
and (e) long-term follow-up. Within each of these phases, the 
guidelines identify 11 key interventions that should be examined 
and acted upon to allow for the most effective rehabilitation pro-
cess. Interventions are:

â•‡ 1.	 Pain management
â•‡ 2.	 Medical comorbidity management
â•‡ 3.	 Behavioral health, psychological, and cognitive function
â•‡ 4.	 Residual limb management
â•‡ 5.	 Patient education
â•‡ 6.	 Prosthetic
â•‡ 7.	 Discharge planning
â•‡ 8.	 Rehabilitation interventions—range of motion, strengthen-

ing, cardiovascular, balance, mobility, and designing of a 
home exercise program

â•‡ 9.	 Functional activities and activities of daily living
10.	 Community
11.	 Equipment

These guidelines provide an excellent checklist for each 
period or rehabilitation and each intervention that needs to be 
addressed. This also supplies a strong framework for a quality 
analysis and improvement project.

For continued practice-based learning and quality improve-
ment, effective measurement tools are instrumental in clinical 
assessment and improvement. One of these tools, the Orthotics 
and Prosthetics User’s Survey (OPUS), has been an effective tool 
in initial and follow-up assessment of patients’ satisfaction with 
their prosthetics and continues to gain popularity as an invalu-
able clinical tool (11). Use of other standardized tools such as the 
Groningen Activity Restriction Scale (GARS) and clinical tests 
such as the 2-min walk and the “get up and go” test can develop 
a clearer clinical picture and monitor patient functional improve-
ment or decline (12).

Quality assurance is an important tool in monitoring overall 
amputee patient care and identifying care issues. It is important 
to have objective outcome measures that can track the effective-
ness of an amputee rehabilitation program based on the above 
core components. Some examples include (a) next available 
appointment with a physiatrist, physical therapist, occupational 
therapist, and prosthetist with significant experience in the care 

of amputees; (b) quality of life measure instrument; (c) incidence 
of wounds in residual limb; (d) incidence of contralateral ampu-
tations; and (e) prosthetic fit questionnaire. Data collected can be 
analyzed and compared to external or internal benchmarks, and 
performance improvement projects can be initiated if a deviation 
from benchmarks is identified. Both qualitative and quantitative 
factors should be identified with actions and recommendations 
that are measurable and manageable.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
LEA patients, their families, and the rest of the rehabilitation 
team.

OBJECTIVES

1.	 Demonstrate skills used in effective verbal and nonverbal 
communication, listening skills, conflict resolution, and 
collaboration with LEA patients and their caregivers across 
socioeconomic and cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as 
the interdisciplinary team leader and consultant pertinent to 
LEA.

3.	 Demonstrate proper and timely medical record documenta-
tion and effective communication between health care profes-
sional team members in patient care as it applies to LEA.

4.	 Identify key areas for physicians to counsel patients and fami-
lies specific to LEA.

Effective interprofessional and multidisciplinary commu-
nication between and among the physiatrist, the patient, his or 
her family, and health professional colleagues is one of the cor-
nerstones of good patient care. The key components of effec-
tive communication and conflict resolution are (a) relationship 
building; (b) listen, reflect, redirect, and validate; (c) shared 
understanding and common ground; (d) frame and reframe the 
issues; (e) collaborative brainstorming and shared decision mak-
ing; and (f) aligned expectations. Relationship building with the 
patient is an important way of establishing good rapport and 
needs to be initiated at the first meeting. It is important to get to 
know the patients and find out what is truly important to them, 
what their values are, their preferred style of communication, 
their role in their family and community, hobbies, and interests.

It is equally important to recognize the emotional impact 
of the amputation on the patient and review and summarize the 
situation often using the patient’s  own words to describe his or 
her challenges. Show respect for the patient’s efforts to address 
the problem. Be humble and don’t be afraid to show vulnerabil-
ity. Be a coach and advisor to the patient and not be judgmental.

To be an effective communicator requires active listen-
ing on the part of the physiatrist. Ask open-ended questions 
initially, followed by more focused questions. Reflect back on 
what the patient says, using his or her own words whenever 
possible. If the patient goes off on tangent, redirect him or her. 
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A shared understanding of the issues involved in the care of the 
LEA requires an understanding of the problem from several 
different perspectives—the physiatrist, the patient, her family, 
and at times the institution or setting where the patient is receiv-
ing rehabilitative care. Once these have been defined, a “shared 
understanding” of the problem that combines the perspectives 
of all the stakeholders can be developed. Based on this shared 
understanding, the issues can be framed in a mutually accept-
able way and common ground achieved. A productive perspec-
tive is the cooperative efforts of the physiatrist and the patient, 
working for the maximum benefit of the patient while confront-
ing the challenges faced in lower limb amputation. The patient 
with an amputation must build confidence and assume the role 
of active participation in the treatment process, becoming com-
mitted and taking responsibility for self-management as he or 
she transitions to outpatient status (13).

Communication highlights the importance of the role of the 
other partner in the consultation, the patient. Patients may vary 
in what they want to discuss in the consultation as well as the 
role they want to take in decision making (14). A key role of 
communication is the exchange of ideas and preferences from the 
patients’ perspective. Patient-centered care calls for providers to 
consider the person, not just the disease, and support the patients’ 
individual preferences and lifestyle considerations (15). Provid-
ers must often support the patients’ preferences even if they dis-
agree with clinical recommendations (15).

Once a common understanding has been developed, shared 
goals can be developed that are based on the goals of the physiat-
rist, patient, family, and often the interdisciplinary team caring 
for the patient. Based on these shared goals, collective brain-
storming occurs in which all the treatment options and potential 
consequences of options are discussed, and the patient is assisted 
in his or her risk–benefit analysis and decision making.

In providing feedback, the physiatrist should use objec-
tive markers of success that are mutually agreed upon with the 
patient, use positive statements as often as possible, and empha-
size the positive things that the patient is doing in his or her care 
plan. The progress and issues should be presented in specific, 
nonjudgmental, and nonemotional approaches. The clinician 
should check for understanding. In giving negative feedback, it 
is important to be tough on the expected behavior and easy on 
the person. Ask for reasons why the behavior is occurring (the 
why, how, what, who, when of the problem) and focus on key 
discrepancies. Describe the expected behavior and the discrep-
ancy and don’t play “Gotcha”! Tell the patient in advance the 
topic of discussion so that he or she can formulate a response. 
Create opportunities and encouragement for the patient to be 
honest. It can be very helpful to enlist support from family mem-
bers whenever possible.

The clinician should speak at a moderate pace, varying the 
tone of speech for emphasis and pausing effectively when making 
a point. It is also important to take frequent turns while speaking 
and avoiding dual monologues. Do not interrupt the patient while 
he or she is talking. Nonverbal communication is equally impor-
tant. Some useful strategies include the following: (a) maintain 
good eye contact; (b) sit at eye level with the patient; (c) remove 
barriers between the physiatrist and the patient (i.e.,  furniture, 

telephone, etc.); (d) keep an open posture; (e) face the patient; 
 (f) sit next to the patient, rather than across from him or her; and 
(g) don’t fold arms across chest or cross legs.

A good medical record is an essential tool of communica-
tion between clinicians caring for the lower limb amputee. The 
documentation should be provided on a timely basis; reflect the 
patient’s medical, rehabilitative, psychosocial, and prosthetic 
barriers, and offer a treatment plan to address the barriers. In 
an age of electronic medical records, it is essential that the phys-
iatrist refrain from “cut, copy, paste” of medical record material 
from one note to another.

Patients should be taught at an appropriate reading level. 
Educational strategies should take into account the patient’s spe-
cial population needs, educational level, language and cultural 
beliefs, as well as preferred learning style. Important educa-
tional components for the patient, family, caregivers are listed 
in Table 10.10.

Models and sample prosthetics have been effective tools 
used to demonstrate possible prosthetic components and outline 
individual benefits and disadvantages. To illustrate this process 
for patients and practitioners, in conjunction with the University 
of South Florida PMR and James Haley VA prosthetics depart-
ments, we have created “The Mannequin project.” Through 
a team effort we transformed an everyday mannequin into an 
indispensable teaching tool. The team created a quad “amputee” 
from a mannequin and, through the processes we use in every-
day amputee care, we fitted the mannequin’s residual limbs with 
several different prosthetic devices, creating a showpiece that 
we are able to use in all facets of our patient’s care. One of the 
most difficult things for a new amputee is to visualize the device 
that he or she will be eventually utilizing as well as grasping 
the importance of comprehensive amputee care. We have found 
by having a concrete visual figure we are better able to address 

TABLE 10.10â•‡ Important Educational Components for 
Patient, Family, and Caregivers

âŒ€■ Strategies to minimize the risk of future amputations

âŒ€■ Check the bottom of foot for skin breakdown; don’t walk 
barefoot; seek appropriate footwear and foot care, use a 
long-handled mirror

âŒ€■ Smoking cessation techniques

âŒ€■ Relationship to pain and increased risk for further 
PVD-related amputations as well as pulmonary and 
cardiac decline make this an extremely important and 
understressed topic

âŒ€■ Proper donning/doffing of prosthesis and care of the 
residual limb and prosthesis

âŒ€■ Continued physical modalities for pain relief

âŒ€■ Constant reminders on appropriate biomechanics

âŒ€■ Proper gait

âŒ€■ Positional corrections—limb and axial

âŒ€■ Lifting techniques

âŒ€■ Fall avoidance strategies

âŒ€■ Medication reviews
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on the person’s self-image; ability to work, care for him- or 
herself and his or her provide self-care and care for the family; 
and engage in activities that were once meaningful prior to the 
amputation. It is very important to show respect, compassion, 
and empathy for the patient at this time in his or her life when he 
or she is most vulnerable and to provide the best possible care in 
an honest and respectful manner.

It is important that all attempts be made to have the patient and 
his or her needs at the center of the care plan of the interdisciplin-
ary team. Systems and processes should support this fundamental 
tenet of patient care. The physiatrist and interdisciplinary team 
members should work together with the patient in a collaborative 
manner in making clinical care decisions that are consistent with 
the patient’s wishes and values, and this should be initiated at first 
visit, preferably preoperatively if possible. An example of shared 
decision making is in determining the right prosthetic prescription 
for the patient. The physiatrist and the prosthetist have the clini-
cal expertise to guide the patient on the most appropriate prosthe-
sis; however, the patient provides input on the types of activities 
that will require the use of a prosthesis. Together they share in the 
decision-making process, and this leads to a team approach that 
will lead to improved function and patient satisfaction.

The patient’s age and cultural beliefs can also have an impact 
on the care of the lower limb amputee. For example, an indi-
vidual’s advanced age should not be an automatic disqualifier in 
the decision to prescribe a prosthesis. The person may have the 
necessary motivation, patience, and medical stability to learn to 
ambulate safely with a prosthesis, despite an advanced age. This 
is also true of comorbid disabilities. While some comorbidities 
such as impaired vision may be a contraindication in some clini-
cian’s opinion, it is in no way an absolute contraindication. Each 
patient should be examined on an individual basis.

There are also times when a person’s cultural and religious 
beliefs and pursuits may become a factor in his or her care. For 
example, there may be instances when a lower limb amputee may 
not be able to ambulate with a prosthesis for long distances, but 
it may be important for that person not to be perceived as having 
a disability. She may require a more limited use of the prosthesis 
for activities that are meaningful to her or important to her cul-
turally or psychosocially, and these should be respected.

Ethical issues can come up in care of the lower limb ampu-
tee. One example is whether or not to prescribe a prosthesis to 
a person who is unsafe to ambulate yet still demands to have it. 
Alternatively, a lower limb amputee may ambulate with a pros-
thesis in an unsafe manner, placing himself or herself at risk for 
falls and injury that would require a discussion concerning ongo-
ing use of the prosthesis. There are times when a patient’s health 
care insurance dictates the types of rehabilitation services pro-
vided, the location of where they will be provided, and even the 
type of prosthesis that will be prescribed. In all these instances 
it is important to (a) define and understand the ethical issues 
in question from the perspectives of all of the stakeholders, (b) 
compare and contrast the importance of the various ethical fac-
tors in question (i.e., is there one that takes a higher priority), and 
(c) review existing laws, policies, and guidelines for guidance.

Other ethical considerations that lay on the forefront of 
medicine include telemedicine, limb transplant, and elective 

patient questions and alleviate fears and reservations that they 
have regarding their future as an amputee (Figure 10.1).

To further delineate the process of amputee care we created 
a hub-and-spoke model showing the integrated team approach 
that will take place in the patient’s ongoing care. Through the 
involvement of both PM&R and prosthetic residents in this proj-
ect, an innovative teaching approach to core competency devel-
opment was created, and all ACGME core competencies were 
integrated and instructed in a patient-centered setting (16).

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with LEA.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
patients with LEA such as respect, altruism, integrity, hon-
esty, compassion, and empathy.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Demonstrate and respect patient-centered care, confidential-
ity, patient privacy, autonomy, shared decision making, and 
informed consent as applicable to LEA.

A major limb amputation of the lower extremity is a life-
altering event for an individual. It can have a profound impact 

FIGURE 10.1â•‡ Educational mannequin 
fitted with prosthetic limbs.
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dependent on the patient’s medical stability and comorbidities, 
the patient’s current level of function, and the number of hours 
per day that the patient can participate in a rehabilitation pro-
gram. Additional factors include level of support at home and 
health care insurance program. If the patient’s residual limb has 
not fully healed following the surgery, he or she may be sent 
home with visiting nursing and therapy services or to a skilled 
nursing facility until the wound has healed. The physiatrist has a 
critical role in the coordination of services across this continuum 
of care to ensure that the patient receives the right care at the 
right place and at the right time and to minimize the potential 
for fragmented care. This is an area where physiatrists need to be 
even stronger advocates for their patients.

Cost considerations and risk–benefit analysis are an impor-
tant part of the decision-making process in the care of the lower 
limb amputee. This is especially evident in the selection of pros-
thetic components. There is a wide selection of prosthetic compo-
nents, and it is important to match the patient’s level of function, 
lifestyle, and hobbies with the right prosthetic components. For 
example, a predominantly sedentary patient residing in a skilled 
nursing facility may not require a high-tech and expensive pros-
thetic foot meant for runners.

The interdisciplinary team that is involved in the care of 
the lower limb amputee typically includes physiatry, physi-
cal therapy, occupational therapy, prosthetics, rehabilitation 
nursing, social work and psychology, vocational specialists, 
driver training, and recreation therapists. This team is usu-
ally seen in rehabilitation wards/hospitals and skilled nursing 
facilities but may be present in a different composition on the  
medical/surgical wards, outpatient settings, and in the provi-
sion of home services. It meets on a regular basis to discuss the 
patient’s progress and barriers to discharge. Based on the team’s 
evaluation, appropriate services are identified, and a treatment 
plan is developed and carried out within an agreed-upon time 
frame. In private institutions, it is important to consider rehabili-
tation time and the stability of a patient. Most third-party payers 
will initiate rehabilitation as soon as the patient is transferred 
from the acute surgical/recovery unit. Once transferred, the 
allotted time allocated by each payer starts, and once it starts, 
any transfers back to acute care beds will still be counted as reha-
bilitation days. This is one of the reasons why it is so important to 
consider the patient’s stability and comorbidities before transfer-
ring to inpatient rehabilitation.

The lower limb amputee encounters several potential safety 
risks during his or her rehabilitation across the continuum of care 
described earlier. These can include (a) falls, (b) medication errors, 
and (c) trauma to the residual limb. The increased risk of falls is 
often multifactorial in the lower limb amputee and can be due 
to a combination of acuity of medical condition, limited insight, 
medications, advanced age of the patient, poor vision, impaired 
balance, improper wheelchair use, poorly fitting prosthesis, and 
environmental factors (9). Leadership in ensuring good communi-
cation between rehabilitation team members, patient, and family 
is an essential factor in minimizing these risks. This communi-
cation is especially important at transition points as the patient 
moves through the continuum of care. At these points, clinicians 
should (a) review medications, (b) educate the patient about the 

limb amputation. An example of elective limb amputation that 
has been brought to clinicians often before involves patients with 
complex regional pain syndrome (CRPS). At this time, there is 
no research to support amputation as a cure for CRPS, and with 
the unknown true pathology of CRPS, the extent of peripheral 
versus central neuropathic pain, amputation may be of no benefit 
and may lead to more pain and decreased functional outcomes.

Systems-based Practice

GOALS

Awareness and responsiveness to systems of interdisciplinary 
care delivery, and the ability to access, evaluate, recruit, and 
coordinate effectively resources in the system to provide optimal 
continuum of care and outcomes as it relates to LEA.

OBJECTIVES

1.	 Identify the key components, interprofessional team provid-
ers, systems of care delivery, services, referral patterns, coor-
dination of care, and resources in the rehabilitation continuum 
of care, including inpatient and outpatient settings, for the 
LEA patient.

2.	 Identify patient safety issues as they apply to LEA.
3.	 Describe optimal follow-up care for the LEA patient.
4.	 Describe markers of quality in the care of LEA patient.
5.	 Describe cost/risk–benefit analysis, utilization, and manage-

ment of resources as they apply to LEA.

The Commission on Accreditation of Rehabilitation Facil-
ities (CARF) has advocated a holistic approach to the care of 
the lower limb amputee (17). In this model of care, the indi-
vidual living with lower limb loss is evaluated and treated by 
a team of professionals across a continuum of lifelong care to 
ensure optimal medical, surgical, psychiatric, and functional 
well-being. For a person who has undergone the psychosocial 
trauma of limb loss and its functional sequelae and related 
comorbidities, a team approach using a holistic model of 
patient care is integral to the achievement of short-term and 
lifelong rehabilitation goals.

The rehabilitation of the lower limb amputee often occurs 
in a variety of settings. These include the medical/surgical unit 
of an acute care medical center, an acute inpatient rehabilitation 
unit, a subacute rehabilitation unit in a skilled nursing facility, 
and visiting therapy services in a patient’s home and in outpatient 
rehabilitation centers. It should be a goal of an amputee rehabili-
tation team to meet with the patient preoperatively if possible for 
patient–clinician relationship building, education, and prognos-
tic expectations. On the medical/surgical unit of an acute medi-
cal center, the lower limb amputee typically receives physical 
therapy and occupational therapy at the bedside or in the facil-
ity’s rehabilitation gym. Physiatry consultation and prosthetic 
services may or may not be available. Following his or her stay 
on the medical/surgical unit, the patient is typically transferred 
to either an acute rehabilitation ward in the medical center or a 
hospital or skilled nursing facility that specializes in rehabili-
tation medicine. The decision whether to transfer the patient to 
a skilled nursing facility vs acute rehabilitation setting is often 
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outcome measures, and evidence-based practices. What are the 
key points of a patient education program that emphasizes mini-
mizing the risk of future limb loss? What are some key resources 
and references that the patient should know about?

SYSTEMS-BASED PRACTICE:â•‡ Are there any access-to-care 
issues? Are there any issues with affordability of medications 
or insurance coverage? Are there any patient safety concerns? 
Describe the advantages and disadvantages of caring for this 
patient in different inpatient and outpatient settings. What are the 
cost considerations in prescribing the prosthetic components?

PROFESSIONALISM:â•‡ Describe the “patient-centered care” 
approach and “shared decision making” as they apply to this 
patient. Are there any cultural issues that affect the patient’s 
adherence to the treatment or to an understanding of his disease? 
Any privacy concerns? Any ethical issues raised in the diagnosis 
and care of the patient?

INTERPERSONAL AND COMMUNICATION SKILLS:â•‡ Describe 
some strategies to be used in communicating with the patient 
and his family members about his care.

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following best describes the reason for assessing 
hand dexterity and function in the patient with a lower limb 
amputation?
A.	 It aids in the decision regarding prosthesis and socket as 

donning/doffing issues may arise
B.	 It is the most helpful factor in deciding the type of pros-

thetic foot to prescribe for the patient
C.	 It is the most important factor in determining whether or 

not to prescribe a prosthesis
D.	 It is the most important factor in determining if a patient 

is a good candidate for inpatient rehabilitation
E.	 It aids in the decision on the best location in which to pro-

vide rehabilitative services

2.	 Which of the following is the best first step to avoid choke 
syndrome in an amputee who is having difficulty with his or 
her new prosthesis?
A.	 Remake the patient’s prosthesis
B.	 Initiate further gait training
C.	 Place a distal socket pad
D.	 Change angulation of the foot component
E.	 Place a lateral heel wedge in the shoe of the nonamputated 

limb

3.	 Which of the following care paradigms has the Commission 
on Accreditation of Rehabilitation Facilities stressed in recent 
years for amputee care?
A.	 Focus on patient responsibility for long-term care
B.	 Focus on a physician-centered care approach to patient care
C.	 Focus on a holistic approach to patient care

risk of falls and strategies to minimize them, and (c) minimize 
disorientation as the patient gets acclimated to his or her new 
environment. Strategies and equipment to protect the residual 
limb from trauma and minimize contractures are also important.

Veterans Affairs Amputee System of Care
The Veterans Affairs Amputee System of Care has been designed 
specifically for amputees. It provides the most efficient use of 
resources and with the greatest benefit to these patients. It was first 
initiated in 2008, and 2009 was the first funded year for integra-
tion. This design is a complex hub-and-spoke system with four 
key components: Regional Amputee Center (RAC), Polytrauma 
Amputation Network Sites (PANS), Amputation Care Team 
(ACT), and Amputation Points of Contact (APOC). The RAC of 
a region has the most comprehensive level of care for an amputee 
with an APOC having simply a point of contact to enter the VA 
system of care. The RAC is the hub of a region and has the most 
specialized treatment options and expertise. These centers are used 
for the most complex amputee cases and medically complicated 
patients. The RAC care teams are comprised of comprehensive 
groups of providers including physicians; physical, occupational, 
and vocational therapists; social workers; prosthetists; and a des-
ignated care coordinator (18). The development of this system of 
care allows for ease of transition between levels of care, appropri-
ate access to care, and efficient allocation of resources to serve the 
amputee population within the VA system.

CASE STUDY

A 65-year-old Hispanic-American man is admitted to an inpa-
tient rehabilitation unit 2 weeks post transtibial amputation. 
He has coronary artery disease, peripheral vascular disease, 
diabetes mellitus, and peripheral neuropathy. He complains 
of pain in the residual limb that is temporarily relieved by pain 
medications. He has a tendency to keep his knee bent. He 
lives alone in an apartment with stairs to enter. He has an 
involved daughter that lives nearby. Prior to surgery, he was a 
limited, household ambulator.

Case Study Discussion Questions

MEDICAL KNOWLEDGE:â•‡ What are the different types and levels of 
lower limb amputations and their incidence and prevalence (MK)? 
What are the common causes of pain in the lower limb amputee? 
Write a prosthetic prescription for this patient. What are the clinical 
guidelines for the care of a patient with a transtibial amputation?

PATIENT CARE:â•‡ Formulate the postop clinical management, 
rehabilitative care, and prosthetic recommendations for this 
patient in the acute hospital, acute inpatient rehabilitation unit, 
and outpatient settings.

PRACTICE-BASED LEARNING AND IMPROVEMENT:â•‡ What are 
some possible quality of care issues, including benchmarks and 
best practices, in the rehabilitation of amputee patients? Describe 
a quality improvement project for the provision of care in lower 
limb amputees—include a description of the methodology and 
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D.	 Focus on amputation-related issues only
E.	 Focus on a therapist-centered care approach to amputee care

4.	 Which of the following best describes physician communica-
tion with a patient with a lower limb amputation?
A.	 Speak at a fast pace using technical jargon
B.	 Speak in a low volume and monotone manner
C.	 Don’t allow much time for the patient to ask questions
D.	 Limit eye contact with the patient
E.	 Use nontechnical jargon in discussions with the patient

5.	 In order to avoid medical errors, where in the following sys-
tem process is communication between team members the 
most important?
A.	 Transition points in care
B.	 During long-term follow-up in a medically stable patient
C.	 During the interview process with the patient
D.	 In the immediate postsurgical period for a medically sta-

ble patient
E.	 During therapy sessions for a medically stable patient
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The goal of achieving competency in cardiopulmonary reha-
bilitation is to be able to provide rehabilitation for two groups 
of patients. There are patients with primary cardiac and pulmo-
nary disease who need cardiac/pulmonary rehabilitation and 
then there are patients with other disabilities who have a cardiac 
or pulmonary secondary disability. This includes patients with 
respiratory failure and patients who have need for ventilatory 
support. The incidence of dual-disability patients is now rising as 
more rehabilitation patients are elderly and have multiple comor-
bidities. Applying the principles of cardiac rehabilitation to the 
programs of these patients broadens the number of patients with 
stroke, vascular disease, or other conditions who can be included 
in active cardiac and pulmonary rehabilitation programs.

In order to apply cardiac and pulmonary rehabilitation for 
patients with cardiopulmonary disease, it is necessary to under-
stand the basic principles of cardiac and pulmonary physiology 
and apply these principles to improve the exercise capacity of 
these patients. The principles of normal exercise physiology also 
need to be understood in order to apply the correct adaptations for 
patients with abnormal cardiopulmonary physiology.

A basic understanding of the historical and present models 
of cardiopulmonary rehabilitation along with an assessment of 
several systems in which these are currently delivered will be 
reviewed and will include inpatient and outpatient settings as 
well as the need for developing methods of allowing for mainte-
nance programs and potential use of telemedicine.

Cardiac and pulmonary rehabilitation are among the most 
underutilized yet most effective treatments for patients with car-
diopulmonary disease. It is essential for rehabilitation special-
ists to know how to provide cardiopulmonary rehabilitation and 
to have an important role in the delivery of cardiopulmonary 
rehabilitation services to patients with primary and secondary 
Â�cardiopulmonary disability.

Patient Care

GOALS

Provide competent patient care that is compassionate, appropri-
ate, and effective for the evaluation, treatment, education, and 
advocacy for patients diagnosed with cardiopulmonary disorders 
all along the health care continuum.

OBJECTIVES

1.	 Describe the key components of the assessment of the patient 
with cardiac and pulmonary diseases.

2.	 Formulate comprehensive interdisciplinary rehabilitation 
treatment plans for the patient with cardiac and pulmonary 
diseases.

3.	 Evaluate individuals diagnosed with cardiac and pulmonary 
diseases for physical impairments, activity limitations, and 
participation restrictions.

ASSESSMENT OF CARDIOPULMONARY 
FUNCTION

History and Physical Examination
It is essential to have a complete cardiopulmonary history and 
physical examination as part of the evaluation for patients with 
cardiac or pulmonary disease who are to undergo rehabilita-
tion. The history may reveal issues to be addressed and help to 
develop the rehabilitation program. Important parts of the his-
tory are from both verbal and nonverbal cues and will allow the 
patient and physician to establish mutual goals and improve com-
pliance with the treatment program.

History
Historical information should include the patient’s emotional 
state, concurrent illnesses, other disabilities, functional his-
tory, occupational history, social history, personal habits, family 
dynamics, and the effect of disability and cardiopulmonary ill-
ness on the patient’s performance in the community. It is essential 
that symptoms at rest and with activity are reviewed. Some spe-
cific aspects of the history are discussed in the following text (1).

	 Dyspnea. Shortness of breath (SOB) is often the chief pre-
senting complaint for patients with cardiopulmonary disease. 
The description of dyspnea needs to be complete in order to 
differentiate the contribution of cardiac or pulmonary dis-
ease to the underlying dyspnea. Pulmonary causes of dyspnea 
include pulmonary vascular disease, restrictive lung disease, 
and obstructive lung disease. Primary cardiac issues include 
ischemic heart disease, congestive heart failure (CHF), val-
vular heart disease, and arrhythmias. Often, both cardiac 
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hypercarbia, hypoxemia, ventricular arrhythmias, reentrant 
arrhythmias, high-degree atrioventricular (AV) block, or sick 
sinus syndrome. Postural syncope can be due to autonomic 
dysfunction, neurological disease, vagal stimuli, or psycho-
logical stimuli.

Edema. Peripheral edema may be an indication of CHF, and 
in pulmonary disease may indicate right heart failure and PH.

Fatigue. Fatigue is common in cardiopulmonary disease, and 
there may be other causes that may coexist that contribute to 
fatigue. A good history can help to identify depression, physi-
cal exhaustion, medication side effects, and deconditioning.

Cough. Cough is common in restrictive and interstitial lung 
disease (ILD) and is often a component of obstructive lung 
disease, with or without sputum production. Cough may also 
be caused by cardiac congestion. “Cardiac” cough is charac-
terized by postural changes, with little or no sputum produc-
tion, and is often relieved by assuming an upright position. 
Cardiac cough is often nocturnal and episodic.

Limitations of the History. Often patients may not be able to 
give a complete or accurate history, and even though history 
does not allow for risk assessment or exercise prescription, 
it is still an essential part of cardiopulmonary rehabilitation 
evaluation.

PHYSICAL EXAMINATION

The physical examination of the cardiopulmonary patient is 
complex, and a full review is beyond the scope of this chapter. 
Still, we will review some of the important unique elements. The 
general survey of the patient can reveal exophthalmos (which 

and pulmonary problems may be present simultaneously. In 
both conditions, physical conditioning should be ascertained. 
Patients should also have assessment of their psychological 
state as they may also have anxiety, which heightens dys-
pnea. Dyspnea may or may not be associated with hypoxemia 
and this should be assessed as well with pulse oximetry. See 
Table 11.1 for an outline of common causes of dyspnea.

Chest Pain. Chest pain, tightness, and burning are the clas-
sic symptoms of coronary insufficiency, but they may also be 
present in patients with valvular heart disease or arrhythmia. 
The history may help differentiate the causes of chest pain 
and the duration, quality, provocation, and location of the 
pain; in addition, any ameliorating factors should be noted. 
Precipitating factors for chest pain are of particular interest as 
they may affect the design of the therapy program and may be 
a cause of functional limitations experienced by the patient. 
There may also be chest pain associated with certain lung 
conditions, including pressure and tension with both obstruc-
tive and restrictive lung disease. Chest pressure is also com-
monly experienced with exertion in patients with pulmonary 
vascular disease.

Palpitation. Palpitations are a sensation of an irregular or 
forceful heartbeat and can be indicative of serious arrhythmias.

Syncope. Cardiac syncope is usually abrupt with no warn-
ing or only a brief warning (with the patient feeling as if he 
or she were about to pass out). Pulmonary syncope is often 
slower in onset and may be due to hypercarbia, hypoxemia, 
or pulmonary vascular disease. Syncope may indicate the 
presence of aortic stenosis, idiopathic hypertrophic subaor-
tic stenosis (IHSS), primary pulmonary hypertension (PH), 

TABLE 11.1â•‡ Causes of Dyspnea

DISORDER SITE OF PATHOLOGY PATHOPHYSIOLOGY

Airflow limitation Lung Mechanical limitation to ventilation

Restriction (intrinsic) Lung Poor lung compliance

Restriction (extrinsic) Chest wall Poor chest wall compliance

Valvular disease Heart Limited cardiac output

Coronary disease Heart Coronary insufficiency

Heart failure Heart Limited cardiac output

Anemia Blood Limited oxygen-carrying capacity

Peripheral circulation Peripheral vessels Inadequate oxygen supply to metabolically active tissues

Obesity Adipose tissue Increased work of movement

Respiratory restriction if severe

Psychogenic Emotional Hyperventilation

Deconditioning Multiple organ systems Loss of ability to effectively distribute systemic blood flow

Malingering Emotional Inconsistent results

Acute pulmonary disease Lungs Increased V/Q mismatch
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both cardiac and pulmonary patients is dyspnea, with chest pain 
more common in cardiac patients. Hypoxemia is the major physi-
cal limitation, leading to activity limitation and participation 
restriction in pulmonary patients, while decreased cardiac output 
(CO) is the most common physical limitation, leading to activity 
limitation and participation restriction in patients with cardiac 
diseases. These limitations (fatigue, hypoxemia, dyspnea, chest 
pain, and low CO) can be deceptive to detect and many observers 
will not appreciate the degree of disability that they can cause, 
in their worst forms limiting patients to their homes or bedrooms 
and causing major limitations in their lives.

Medical Knowledge

GOALS

Demonstrate knowledge of established evidence-based and 
evolving biomedical, clinical, epidemiological, and sociobehav-
ioral sciences pertaining to cardiac and pulmonary diseases, 
as well as the application of this knowledge to lessen impact of 
physical and functional impairments and guide treatment.

OBJECTIVES

1.	 Review important principles of cardiac and pulmonary anat-
omy, as well as normal and abnormal cardiac and pulmonary 
physiology.

2.	 Review general principles of cardiac and pulmonary 
rehabilitation.

3.	 Review principles of cardiac rehabilitation following myo-
cardial infarction (MI), revascularization procedures, post-
cardiac transplantation, and in patients with cardiomyopathy, 
valve disease and cardiac arrhythmias.

4.	 Review principles of pulmonary rehabilitation in diseases 
such as emphysema, intrinsic lung disease, ventilatory failure, 
and PH.

5.	 Review principles of cardiac and pulmonary rehabilitation as 
they apply to physically disabled populations.

REVIEW OF CORONARY ANATOMY  
AND PHYSIOLOGY

Cardiac Anatomy
All physicians involved in cardiac rehabilitation need to be 
familiar with the normal distribution of the major arteries of the 
heart, cardiac valvular anatomy, and the structures at risk from 
ischemia or infarction in these distributions.

Overall, the heart consists of paired atria and ventricles, with 
deoxygenated venous blood entering the right atrium, traversing 
the right ventricle via the tricuspid valve, entering the pulmonary 
artery through the pulmonic valve. Oxygenated blood reenters 
the heart via the left atrium, entering the left ventricle through 
the mitral valve, where it is then ejected into the aorta through 
the aortic valve. Proper heart valve function ensures unidirec-
tional unobstructed flow of blood, and proper atrial function can 
help to augment cardiac function, adding up to 15% to 20% to the 
total CO. Atrial contribution is greater with increased heart rate 
(HR) and in conditions with decreased ventricular compliance 

might be a clue to thyrotoxicosis) or xanthelasma (indicating 
hypercholesterolemia). Extremities can reveal acrocyanosis 
(chronic hypoxemia) or clubbing (chronic hypoxemia). Ankylo-
sis is associated with aortic valve disease and conduction defects, 
and Down syndrome may have associated cardiac abnormalities. 
Myasthenia or neuromuscular disease may be related to both car-
diomyopathy or conduction disease and ventilatory failure.

The details of the cardiopulmonary examination are well 
described in basic physical examination textbooks, so only a few 
key points are highlighted here.

Cardiac auscultation can show a fixed splitting of the second 
heart sound, which can indicate an atrial septal defect. A mur-
mur may indicate valvular heart disease. PH typically produces 
a heightened second heart sound, and a mid-systolic click may 
indicate mitral valve prolapse. A noncompliant ventricle can be 
detected via an atrial gallop at the cardiac apex, and a left ven-
tricular gallop may reveal heart failure. Aortic valve sclerosis, 
which is common in older patients, may cause an aortic systolic 
murmur. The combination of pulse contour, the nature of the 
splitting of the heart sounds, and the quality of the murmur can 
help differentiate aortic sclerosis from aortic stenosis. Younger 
patients should be evaluated for pulmonary stenosis and valvular 
heart disease and may be hard to differentiate from IHSS. Dia-
stolic murmurs can hint at mitral stenosis or PH with pulmonary 
valve regurgitation. Continuous murmurs may indicate ventricu-
lar septal or atrial septal defect. The physical examination can 
then lead to further evaluation, which may then avoid complica-
tions in cardiac rehabilitation.

Pulmonary examination may reveal decreased breath sounds 
(obstructive disease) or a barrel chest with increased anteropos-
terior (AP) diameter. Patients may have diffuse crackles or basi-
lar crackles that indicate ILD. There may be inspiratory stridor 
indicating upper airway obstruction or expiratory wheezing or 
rhonchi that indicate obstruction or secretions. Patients with sus-
pected respiratory compromise should also have assessment of 
their symmetry of breathing, looking for accessory muscle use 
and for possible compromise to diaphragmatic function.

Cardiopulmonary examination and history are important in 
the detection of patients at risk for complications in a cardiac 
rehabilitation program, which can often be started in the phys-
iatrist’s office with the basic history and physical examination.

The rehabilitation of the patient with cardiac disorders com-
monly includes the following: (a) education about risk Â�factor 
modification, lifestyle modification, stress management, and 
medications; and (b) conditioning and strengthening programs. 
The rehabilitation of the patient with a pulmonary disease 
includes the following: (a) strengthening and conditioning exer-
cise programs; (b) smoking cessation; and (c) education about 
nutrition, stress and anxiety management, medications, supple-
mental oxygen use, and breathing techniques.

Most of the activity limitation and participation restriction 
that arises from cardiopulmonary disease stems from the exer-
cise limitation that goes along with impaired cardiopulmonary 
function. Fatigue is a very common issue, with most patients with 
heart failure and chronic obstructive pulmonary disease (COPD) 
reporting chronic fatigue. A major symptom limiting activity in 
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via nitric oxide pathways. It is the goal of most medical and 
surgical therapies for ischemia to restore or preserve myocar-
dial perfusion, through vasodilation or bypass or endovascular 
procedures. Exercise is also a very effective therapy, as regular 
exercise can increase cardiac collateral circulation and improve 
arteriolar vasodilation (2).

Appropriate fluid balance is also important in cardiac care, 
as adequate venous return can maintain appropriate cardiac 
“preload,” while fluid overload with excessive venous return can 
exacerbate heart failure. For mechanical cardiac constriction, 
surgery can allow greater dilation of the ventricle to restore CO, 
and in dilated heart failure, medical treatment may decrease the 
size of the ventricles in order to increase CO. Left ventricular 
assist devices (LVADs) and cardiac transplantation can be used 
for the most refractory cases.

REVIEW OF PULMONARY ANATOMY  
AND PHYSIOLOGY

Pulmonary Anatomy
Basic pulmonary anatomy includes the upper and lower airways 
(the oropharynx, larynx, trachea, mainstem bronchi, and smaller 
bronchi), the lung parenchyma itself, and the chest walls and 
musculature (diaphragm, accessory muscles of breathing, rib 
cage, pleura). Abnormalities in any of these structures can cause 
pulmonary limitations and may lead to decreased exercise capac-
ity. The pulmonary vasculature includes pulmonary arteries and 
veins, which deliver deoxygenated blood to the lungs and deliver 
oxygenated blood to the left atrium, as well as intrinsic pulmo-
nary artery circulation, which delivers oxygenated blood to the 
respiratory tree.

Upper airway obstruction from vocal cord paralysis or 
tumor may cause stridor. Reactive airway disease may cause 
asthma and be associated with dyspnea. Patients with parenchy-
mal lung disease may have a loss of alveoli with loss of intrinsic 
recoil of the lung and subsequent hyperinflation and dyspnea 
(emphysema, COPD) or may have interstitial scarring with 
increased recoil and decreased ability to diffuse oxygen through 
the lung tissues (ILD, pulmonary fibrosis). In some conditions 

(2). The loss of the contribution of atrial “kick” is especially 
important to consider in disease conditions where atrial dysfunc-
tion is seen, such as atrial fibrillation.

The cardiac conduction system is a specialized system of 
muscle cells (myocytes), which allow coordinated contraction of 
the atria and ventricles at a controlled rate. The SA node is the 
usual cardiac pacemaker located in the right atrium. The elec-
trical pulse travels through three atrial internodal pathways to 
the AV node where conduction is delayed to cause sequential 
atrial and ventricular contraction. Below the AV node, the sig-
nal passes into the bundle of His and divides into left and right 
bundles. The left bundle has anterior and posterior fascicles, and 
all bundles then end in terminal branches to excite the myocytes 
and cause contraction. MI, aging, and other conditions can alter 
the conduction system and create heart block and sick sinus syn-
drome. Congenital defects and accessory pathways can be seen 
in Wolff-Parkinson-White (WPW) syndrome.

Variation of Arteries
Normally, there can be several different variations of coronary 
circulation. The left main coronary artery usually divides into 
the left anterior descending and the circumflex arteries, while 
the right coronary artery continues on as a single vessel. The 
most common anatomy (60%) is right dominant circulation, 
while left dominant circulation (10%–15%) is seen when the 
posterior descending artery arises from the left circumflex. The 
remaining 30% of individuals have balanced circulation where 
the posterior descending arises from the left circumflex and right 
coronary arteries (2) (Table 11.2).

Cardiac Physiology
Cardiac myocytes are highly metabolically active with nearly 
65% oxygen extraction at all levels of activity (compared with 
36% for the brain and 26% for the rest of the body). Carbohy-
drates are the preferred energy source (40%), with fatty acids 
making up most of the remaining 60%. This high oxygen extrac-
tion and coronary blood flow only during diastole predisposes 
the heart to ischemic injury, especially in the endocardium. Nor-
mally, coronary vasodilation increases blood flow with exertion, 

TABLE 11.2â•‡ Coronary Artery Anatomy

ARTERIES MAIN BRANCHES DISTRIBUTIONS VARIATIONS

Right coronary artery Nodal branch Right atrium and SA node

Right marginal branch Right ventricle to apex

Posterior intraventricular 
(descending) branch

AV node, posterior third of 
septum, right bundle of His

AV node in 85%–95% of 
individuals, distal anastomosis 
to the left circumflex artery

Left coronary artery Anterior intraventricular 
(descending) branch

Anterior left and right ventricles, 
anterior two-thirds of septum, left 
bundle of His, AV node

AV node in 5%–15% of 
individuals, 40% with some 
contribution

Circumflex artery Left atrium, superior portions of 
left ventricle
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STROKE VOLUMEâ•‡ Stroke volume (SV) is the quantity of blood 
ejected with each left ventricular contraction. Normally, maxi-
mal SV can be increased with exercise. SV increases the most 
during early exercise and is sensitive to postural changes, chang-
ing little when one is supine but increasing in a curvilinear fash-
ion until it reaches maximum at approximately 40% of VO

2
max. 

SV declines with advancing age, in cardiac conditions that result 
in decreased compliance, after MI, and in heart failure (1).

CARDIAC OUTPUTâ•‡ This is the product of the HR and SV and 
increases linearly with work. Peak CO is the primary determi-
nant of VO

2 
max and is maximized in upright work compared 

with supine work (1).

MYOCARDIAL OXYGEN CONSUMPTIONâ•‡ Myocardial oxygen 
consumption (MVO

2
) is the oxygen consumption of the heart and 

rises in a linear fashion with workload. Angina occurs when the 
MVO

2
 exceeds the maximum coronary artery oxygen delivery. 

MVO
2
 can be estimated with the rate pressure product (RPP), cal-

culated as the product of the HR and the systolic blood pressure 
(SBP) divided by 100. Upper extremity and isometric exercises 
have a higher MVO

2
 for a given VO

2
. Supine exercises demon-

strate a higher MVO
2
 at low intensity and a lower MVO

2
 at high 

intensity compared with erect exercises. MVO
2
 is also increased 

in the cold, extreme heat, after smoking, or after eating (1).
For pulmonary exercise assessment, basic static lung vol-

umes and dynamic responses to exercise need to be assessed. 
A  full discussion of pulmonary function testing is beyond 
the scope of this chapter, but important values include the 
following:

	 Total Lung Capacity (TLC). The volume of air in the lungs 
at full inspiration.

	 Vital Capacity (VC). Volume change of air through the 
mouth between full inspiration and full expiration.

	 Forced Expired Vital Capacity (FVC). Maximum volume 
that can be expired from the lungs after a maximal forced 
expiration.

	 Forced Expiratory Volume in 1 Second (FEV
1
). The FEV 

over 1 second is the most commonly reported value and is 
severely limited in airway obstruction.

	 Maximal Voluntary Ventilation (MVV). Measurement of 
the maximum minute ventilation over 15 seconds.

	 Residual Volume (RV). Volume of air in the lungs after a full 
expiration.

	 Tidal Volume (TV). The volume of a regular nonforced 
breath at rest.

	 Diffusion of the lung for Carbon Monoxide (DLCO). This 
measures the ability of gases to diffuse across the alveolar 
membrane.

The capacity to exercise in cardiac and pulmonary condi-
tions is best assessed with cardiopulmonary exercise testing and 
is useful for diagnostic, prognostic, and exercise prescription in 
both populations. The effects of various physiological conditions 
on the interpretation of pulmonary exercise testing are shown 
in Table 11.3.

there may be an interplay of both restrictive and obstructive dis-
eases, although usually one is predominant over another (cystic 
fibrosis, sarcoidosis). Assessment of the lung parenchyma can be 
made with imaging or physiological testing such as pulmonary 
function tests (1).

Pulmonary Physiology
Normal breathing is governed by the respiratory center in the 
medulla oblongata of the brain. Injury to that part of the brain can 
cause respiratory failure and need for ventilatory support. Sig-
nals for inspiration are carried via the phrenic and other somatic 
nerves to the diaphragm and secondary inspiratory muscles 
(intercostals, sternocleidomastoids, pectorals) and cause rhyth-
mic breathing via negative pressure in the chest wall. Normal 
exhalation is a passive process dependent on elastic recoil of the 
chest wall and the lung parenchyma. In pulmonary disease such 
as COPD and emphysema, exhalation can become active with 
the need for abdominal muscles to cause exhalation and mark-
edly increasing the work of breathing. Any disease affecting the 
brain, spine, or phrenic nerves; the muscles; or the mechanical 
properties of the chest wall or diaphragm will affect normal res-
piration. In ILD, the compliance of the lung tissue can become 
so severe that the lung volumes decrease and hypoventilation can 
result (1).

Pulmonary vascular disease can lead to PH, and this can 
be either primary or secondary. Primary pulmonary vascular 
disease can be idiopathic or can result from vasculitis, throm-
boembolic disease, or as a part of the progression of intrinsic 
parenchymal disease. Secondary hypertension is usually a 
result of left heart failure and may eventually develop a com-
ponent of intrinsic vascular compromise. Chronic exposure to 
hypoxemia may also create pulmonary vascular compromise 
and can be seen with obesity, obstructive sleep apnea, and high-
altitude exposure. Hypoxemia leads to pulmonary vascular 
constriction and in a chronic state will lead to vascular intimal 
hypertrophy and the development of fixed pulmonary vascular 
resistance and PH.

Basic Terminology

AEROBIC CAPACITYâ•‡ Aerobic capacity (VO
2
max) is the mea-

sure of the work Â�capacity of an individual. Aerobic capacity is 
expressed as the oxygen consumed by the individual (liters of oxy-
gen per minute or in milliliters of oxygen per kilogram per min-
ute). Oxygen consumption (VO

2
) increases linearly with workload, 

increasing up to a plateau, which occurs at the VO
2
max. Knowing 

a person’s maximal exercise capacity can help with assessing dis-
ability and planning exercise and recovery programs (1).

HEART RATEâ•‡ HR is used to guide exercise as it has a linear rela-
tionship to VO

2
. Maximum HR is determined by age and can be 

estimated as: peak HR = 220 – age or by the Karvonen equation. 
The slope of the relationship of HR and VO

2
 is determined by 

physical conditioning, with a lower slope representing improved 
conditioning. HR is mediated by the interaction of vagal and 
sympathetic tone and circulating catecholamines and can be 
altered by medications (1).
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TABLE 11.3â•‡ Effects of Physiological Conditions on the Interpretation of Pulmonary Testing

ABNORMALITY PHYSIOLOGIC ABNORMALITY GAS EXCHANGE

Obesity Increased work with activity �Rapid alveolar–arterial pA–paO2 fall with 
exercise

Peripheral vascular disease Claudication limits exercise Low VO2max

Low anaerobic threshold

Pulmonary vascular disease Impaired pulmonary blood flow �Decreased O2
 uptake at maximum work

Low anaerobic threshold

Rapid pulse at low exercise

Anemia Low oxygen-carrying capacity Low VO2max

Low anaerobic threshold

Rapid pulse at low exercise

Chronic obstructive pulmonary disease �Restricted expiratory phase of breathing

Decreased alveolar ventilation

Low VO2max

Low anaerobic threshold

Rapid pulse at low exercise

Submaximal heart rate achieved

Restrictive lung disease (intrinsic) Poor diffusion capacity

Poor pulmonary compliance

Low VO2
max

Low anaerobic threshold

Tachypnea

Low pulmonary reserve

�High alveolar–arterial pA–paO2
 

difference

Restrictive lung disease (extrinsic) Poor pulmonary compliance Low VO2max

Low anaerobic threshold

Tachypnea

Low pulmonary reserve

Submaximal heart rate achieved

Asthma �Restricted expiratory phase of breathing

Decreased alveolar ventilation

�In exercise-induced asthma, peak flows 
drop 5–10 min into exercise

�Most findings normal when not 
symptomatic, resemble obstructive with 
acute attack

Ventricular failure Compromised pulmonary blood flow Low VO2max

Low anaerobic threshold

Tachypnea

�Exaggerated heart rate response to 
exercise

Ischemic heart disease Chest pain/cardiac ischemia

Can precipitate ventricular failure

Often normal

Can appear like mild ventricular failure

Can have inability to raise BP

Metabolic acidosis Metabolic acidosis, low HCO3 Normal diffusion

�Exaggerated response of ventilation to 
exercise

AEROBIC TRAINING

Aerobic training is a physical exercise that increases the car-
diopulmonary capacity (VO

2
max). The basic prescription for 

aerobic training requires four components: intensity, duration, 
frequency, and specificity.

Intensity is how hard an exercise is and can be indicated by a 
target HR, metabolic level (MET level), or intensity (wattage). For 
cardiac training in primary prevention, the target HR can be set at 
80% to 85% of the predicted maximum HR or peak HR on an exer-
cise tolerance test (ETT). Exercises above 60% of the maximal HR 
will have training effect. This is also true in pulmonary disease.
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By remembering the basic physiology described earlier, car-
diopulmonary rehabilitation specialists can improve function, 
decrease symptoms, and have a positive effect on outcomes in their 
patients. The main benefits of cardiac conditioning are reduced 
cardiac risk and improved cardiac conditioning. The reduction 
of cardiac risk is established historically in numerous studies. As 
long ago as 1989, pooled data from 22 randomized studies of exer-
cise in 4,554 patients following acute MI demonstrated a 20% to 
25% reduction in all-cause mortality, fatal MI, and cardiac mortal-
ity in a 3-year follow-up (3). The benefits of cardiac rehabilitation 
apply to the elderly, women, and in postbypass patients (3).

Pulmonary rehabilitation is also effective in COPD; it helps 
to decrease hospitalizations and improve function and quality of 
life (4–7). An overview of the pulmonary rehabilitation program 
is in Table 11.4.

Duration is how long a bout of exercise will be. Cardiopul-
monary conditioning exercise should be 20 to 30 minutes, with 
a 5- to 10-minute warm-up and cool-down period. Exercise at 
lower intensity will require a longer duration to achieve a similar 
training effect.

Frequency is how often exercise is performed over a fixed 
time period, usually expressed in sessions per week. At a mini-
mum, training programs should be done three times per week, 
increased to five times per week for low-intensity programs.

Specificity describes the activity to be done in exercise. Train-
ing benefits are most specific to the activities that are performed; 
for example, cycle ergometry is not as beneficial for improving 
walking as a treadmill training program. Specificity of a training 
program should take into account the needs of a particular patient. 
For example, upper arm ergometry for a spinal cord patient or 
cycle ergometry over treadmill for patients with lower limb arthri-
tis. This is the law of specificity of conditioning and is commonly 
referred to in cardiopulmonary conditioning programs (1).

The benefits of aerobic training are as follows:

	 Aerobic Capacity. Increased with training. The resting VO
2
 

does not change, and the VO
2
 at a given workload does not 

change. The changes are also specific to the muscle groups 
that are trained.

	 Cardiac Output. The maximum CO increases. Resting CO 
does not change, but resting HR will decrease, with increased 
SV. This leads to lower MVO

2
 at rest and submaximal exercise.

	 Heart Rate. The HR is lower at rest and at any given work-
load. Maximum HR is not changed.

	 Stroke Volume. SV is increased at rest and at all levels of exer-
cise and allows for maintenance of CO at a given workload 
with a lower HR and RPP at a given level of exertion.

	 Myocardial Oxygen Capacity. The maximum MVO
2
 does not 

usually change but is lower at a given workload after training. 
This can allow individuals to perform more activities below 
the anginal threshold with fewer symptoms and increased 
safety. Pharmacological interventions or revascularization 
procedures can also improve maximum MVO

2
.

	 Peripheral Resistance. The peripheral vascular resistance (PR) 
decreases in response to exercise training. This is often referred 
to as “afterload.” The decrease in PR is due to the increased 
vasodilatation in peripheral vascular beds. This causes a lower 
RPP and a lower MVO

2
 at a given workload and at rest.

	 Minute Ventilation. As a person has improved conditioning, 
he or she will require a lower VO

2
, and thus a lower VE for a 

given activity. This can decrease dyspnea in patients who have 
pulmonary and cardiac diseases.

	 Tidal Volume. As patients improve with exercise, they can 
sustain a higher TV, meaning a decrease in respiratory rate 
and a decrease in subjective dyspnea.

	 Respiratory Rate. This will decrease as TV is able to improve 
and will be lower for a given minute ventilation, helping to 
lower dyspnea.

TABLE 11.4â•‡ Goals and Methods of Pulmonary 
Rehabilitation

GOALS METHODS

Prevention

Smoking 
cessation

Enroll in a cessation program, emotional 
support, monitor abstinence

Immunization 
compliance

Assure proper immunizations, 
communicate with primary physician

Prevent 
exacerbations

Self-assessment skills taught

Self-intervention taught

Instruct on accessing private physician

Appropriate 
medication use

Review medications and dosing 
schedules

Review interactions and side effects

Review appropriate use of inhalers  
and nebulizers

Pulmonary toilet Review bronchial hygiene

Teach proper cough techniques

Use of chest physiotherapy as needed

Teach chest physiotherapy techniques to 
family as appropriate

Appropriate 
use of oxygen 
therapy

Teach use with exertion

Review self-monitoring

Review use of equipment

Encourage acceptance of the need for O2

Review importance of use and 
consequences of failure to use oxygen

Nutritional 
counseling

Counseling to achieve ideal body 
weight

Counseling to avoid high carbohydrate 
diet

Instruction in avoidance of high sodium 
diets

Encourage balanced nutrition, avoidance 
of fad diets

(continued)
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GOALS METHODS

Family training Teaching regarding:

COPD

Pulmonary toilet

Medication use

Oxygen use

Family support group

Counseling as needed

Dyspnea Relief—Exercise Training

Exercise Multifaceted program individualized to 
each patient’s needs

â•… Strengthening Emphasis on gradual increase in strength

Focus on proximal muscle groups

Avoid injury to weakened 
musculotendinous structures

Focus more on high-repetition, low-
intensity training

â•… Conditioning Work to gradually increase exercise 
tolerance

Cross-training program

Emphasis on the development of an 
independent training program

Increase ambulation endurance with gait 
training

Appropriate oxygen titration during 
exercise

â•…� Respiratory 
muscle 
training

Inspiratory and expiratory muscle training

Isocapnic hyperpnea

Inspiratory resistance training

Inspiratory threshold training

â•…� Upper 
extremity 
training

Increase strength

Increase capacity for sustained work

Improve shoulder girdle strength

â•… ADL training Energy conservation techniques

Adaptive techniques

Relieve anxiety and stress

Encourage pacing in activities

Breathing 
retraining

Pursed lip breathing

Diaphragmatic breathing

Anxiety 
reduction

Stress relaxation techniques

Paced breathing

Autohypnosis

Visualization

Medications as needed

Treat anxiety

Treat depression

GOALS METHODS

Improve 
confidence

Build compensatory techniques

Build confidence in ability to exercise

Disease Management

Disease 
acceptance

Education regarding disease process

Reassurance about aggressive treatment

Coping skills Support group

Psychology and social work intervention 
as needed

Treat depression as needed

Quality of life 
improvement

Improve ADL tolerance

Improve coping skills

Improve disease management

Advance 
directives 
review

Counseling regarding:

Health care proxy

Resuscitation orders

Help in preparing paperwork

Encouragement Support group

Social work support

Psychological support

Continuing 
compliance

Team encouragement

Physician counseling

Involve primary care physician in plan

Family education

TABLE 11.4â•‡ Goals and Methods of Pulmonary 
Rehabilitation (continued)

Abnormal Physiology

Heart
Physiatrists should be familiar with the alterations of normal 
cardiac physiology in disease in order to order effective cardiac 
rehabilitation. Cardiac disease is due to either decreased CO or 
ischemic disease, with a degree of overlap. During ischemic epi-
sodes, the myocardium becomes less compliant with less con-
tractility and a subsequent decrease in SV, while valvular heart 
disease decreases maximum CO through either stenotic valves 
(e.g., aortic or mitral stenosis) or valvular regurgitation (e.g., aor-
tic or mitral insufficiency). Finally, CHF has decreased CO with 
low SV, associated with a lower VO

2
max, higher resting HRs, 

and often a greater MVO
2
 at a given VO

2
.

Arrhythmias usually decrease the CO through decreased 
SV and increased HRs. This may be due to a loss of atrial con-
tribution (atrial “kick”) with supraventricular arrhythmias (e.g., 
atrial fibrillation of supraventricular tachycardias), or from high 
HRs without atrial coordination (e.g., ventricular tachycardias 
and ventricular bigeminy).

Surgical treatments of cardiac disease either aim to restore cor-
onary circulation (e.g., bypass and intravascular procedures) or aim 
to restore normal anatomy (e.g., valve replacement). Medical ther-
apy for ischemic disease aims to improve coronary circulation, and 

TABLE 11.4â•‡ Goals and Methods of Pulmonary 
Rehabilitation (continued)

(continued)
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Cardiac Rehabilitation
Cardiac rehabilitation programs come in 2 forms: primary pre-
vention, which includes risk factor modification and education 
before a cardiac event; and secondary prevention, which is car-
diac rehabilitation after the establishment of cardiac disease and 
includes exercise and risk factor modification.

Primary prevention programs are not usually performed in 
a rehabilitation setting but are in primary care settings. Primary 
prevention includes a focus on the reduction of cardiac risk fac-
tors with education for at-risk patients and includes community-
based cardiac disease prevention. Primary prevention can have 
a profound effect on the rate of cardiac disease with a decrease 
in obesity, blood pressure, and lipid profiles. Behavior modifi-
cation should ideally begin in childhood in order to establish 
healthy behavior patterns to be maintained throughout life. 
This is also important in disabled populations who are gener-
ally sedentary and may have other risk factors. Primary preven-
tion can include the use of medications to treat hypertension, 

treatment for heart failure aims to decrease afterload, reduce fluid 
overload, and increase inotropy with surgical treatment including 
LVADs. Medical treatment of arrhythmias with medications has 
been difficult, but implantable defibrillators and pacemakers have 
been very efficacious treatment for these conditions. For intractable 
heart disease, cardiac transplantation or LVAD are final possible 
treatments. All of these conditions, including transplant and LVAD 
patients, benefit from cardiac rehabilitation. An understanding of 
the underlying physiology of all of these conditions is essential to 
successful rehabilitation. Pretransplant patients have abnormali-
ties, including CHF, intractable ischemia, or arrhythmia, while 
posttransplant patients have persistently high resting HR and a lim-
ited ability to increase SV and peak exercise HRs that can limit 
exercise response. The outline for programs of rehabilitation of all 
of these syndromes is discussed subsequently (1).

Lung
Patients with pulmonary disease have essentially three types of 
impairment: obstructive or restrictive lung disease, or pulmonary 
vascular disease. Two of these may often be present in one patient 
and may increase the morbidity of the individual. A basic under-
standing of the underlying physiology will help in the design of 
the exercise program for the patients.

A basic way to think of pulmonary impairments is to divide 
intrinsic lung limitations into either obstructive or restrictive con-
ditions. In obstructive lung disease, there is an inability to exhale, 
either due to upper airway or large airway disease (sleep apnea, 
tracheomalacia, vocal cord disease, asthma, bronchitis) or due to 
secretions or lung parenchymal disease (emphysema, bronchiec-
tasis), and there may also be an acute condition (asthma) versus 
chronic condition (chronic obstructive lung disease [COPD]). 
The hallmark of COPD is carbon dioxide retention and active 
exhalation. Medical treatments in obstructive disease are aimed 
at relieving the obstruction via bronchodilation for reactive air-
ways, use of steroids and antibiotics for inflamed or infected air-
ways, or surgery for emphysema (lung volume reduction surgery 
[LVRS]). In end-stage disease, lung transplantation may be the 
only option.

For patients with restrictive lung disease, there is a limi-
tation to tidal volumes from inability to expand the chest wall 
(extrinsic restriction) or from very noncompliant lung tissue 
(intrinsic restriction). Forms of extrinsic restriction include neu-
romuscular disease, paralysis, and kyphoscoliosis. These con-
ditions often respond to mechanical ventilation and respiratory 
muscle training, if possible. The intrinsic restrictive lung diseases 
include pulmonary fibrosis and sarcoidosis and may have pro-
found associated hypoxemia due to decreased diffusion capac-
ity of scarred lung tissue. These patients classically have severe 
hypoxemia and may need high-flow supplemental oxygen. In 
the end stage of intrinsic restrictive disease, patients can suffer 
severe ventilatory failure with hypercarbia and hypoxemia. Since 
many of these conditions may be progressive, lung transplanta-
tion is often a treatment option in selected candidates with end-
stage disease. Table 11.5 shows some of the lung pathologies and 
effects on inspiratory reserve and RV (obstructive diseases), and 
Table 11.6 shows the effects of various conditions on lung com-
pliance (restrictive diseases) (8).

TABLE 11.5â•‡ Lung Pathology

LOSS OF INSPIRATORY 
RESERVE

INCREASE IN THE 
RESIDUAL VOLUME

Intrinsic Intrinsic

- Lung fibrosis - Bronchial obstruction

- Obliteration of alveoli - Airways collapse

- Pulmonary edema

Extrinsic Extrinsic

- Chest wall rigidity - �Respiratory muscle 
weakness

- �Respiratory muscle 
weakness

- Chest wall rigidity

- �Chest wall restriction from 
bracing

TABLE 11.6â•‡ Causes of Alterations in Lung Compliance

INCREASED COMPLIANCE DECREASED COMPLIANCE

Intrinsic Intrinsic

- Decreased elastic recoil - Alveolar obliteration

- Loss of alveolar walls - Increased alveolar stiffness

- �Increased alveolar wall 
thickness

- Decreased surfactant

Extrinsic Extrinsic

- Flail chest - Chest wall stiffness

- Multiple rib fractures - Chest wall deformity

- Chest wall bracing
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lipid abnormalities, and antiplatelet agents. These are all cost-
effective approaches and can decrease mortality and morbid-
ity on a population-based scale, in addition to the individual 
benefits (9–11).

Secondary risk factor modification programs are an essen-
tial part of cardiac rehabilitation programs for individuals after 
onset of cardiac disease. Secondary risk factor modification pro-
grams include all of the features of primary prevention programs 
with the addition of disease-specific education and formal exer-
cise. Smoking cessation is an essential part of both primary and 
secondary prevention programs (12–14).

Pulmonary Rehabilitation
Patients with pulmonary disease follow a similar pattern to 
cardiac patients with regard to their programs of rehabilita-
tion. Since most pulmonary diseases are chronic and progres-
sive, there is not a model of acute inpatient rehabilitation, but 
early mobilization programs are now working to limit debility in 
patients who undergo exacerbations. The essential components 
of outpatient rehabilitation for pulmonary disease are the same 
as for cardiac patients. Primary prevention for pulmonary dis-
ease includes smoking prevention and cessation, occupational 
safety, and prevention of exposure to environmental and infec-
tious agents. Secondary prevention is in the form of medication 
adherence and education, smoking cessation, oxygen supple-
mentation, and environmental modification to prevent recurrent 
exposure to environmental triggers (5,7).

For patients with ventilatory failure, lung transplant may be 
a treatment, and these patients can benefit from rehabilitation 
both before and after transplantation. Pretransplant rehabilita-
tion is focused on the underlying condition and posttransplant 
rehabilitation is focused on education and restoration of muscle 
strength, which is impaired from the medical regimen for post-
transplant patients.

Cardiac Rehabilitation of the Post-MI Patient
Standard cardiac rehabilitation following MI usually follows the 
classical model of cardiac rehabilitation, as first described by 
Wenger et al. in 1971 (1). Since revascularization is now common 
and infarcts are smaller than in the past, cardiac rehabilitation 
usually has three stages or phases, eliminating the classical stage 
2 recovery phase. The comparison of the old and new programs 
of mobilization is seen in Table 11.6.

The exception to this paradigm is postsurgical patients 
who may need an intermediate recovery phase from their sur-
gery before launching into the training phase of rehabilitation. 
To recount, the first phase is the acute phase in hospital period 
immediately following the cardiac event that ends at discharge. 
The second phase is the rehabilitation training phase, with intense 
education and aerobic conditioning to achieve the desired results 
of exercise. The third phase is the maintenance phase, which is 
devoted to the continued aerobic exercise and maintenance of 
lifestyle modifications. Risk factor modifications are taught and 
reemphasized throughout all phases. A similar model exists for 
pulmonary disease patients. All patients who are identified to 
have cardiopulmonary disease can start directly into the second 
phase without a hospitalization.

TABLE 11.7â•‡ Wenger Protocol—Then and Now

ORIGINAL 
PROGRAM

MODERN 
PROGRAM ACTIVITY

Day 1 Day 1 Passive range of motion (ROM), 
ankle pumps, introduction to 
the program, self-feeding

Day 2 Day 1 As above, also dangle at side 
of bed

Day 3 Day 1 Active assisted ROM, sitting 
upright in a chair, light 
recreation, and use of bedside 
commode

Day 4 Day 1 Increased sitting time, 
light activities with minimal 
resistance, patient education

Day 5 Day 1 Light activities with moderate 
resistance, unlimited sitting, 
seated ADL

Day 6 Day 2 Increased resistance, walking 
to bathroom, standing ADL, up 
to 1-hr-long group meetings

Day 7 Day 2 Walking up to 100 feet, 
standing warm-up exercises

Day 8 Day 2 Increased walking, walk down 
stairs (not up), continued 
education

Day 9 Day 2 Increased exercise program, 
review energy conservation 
and pacing techniques

Day 10 Day 3 Increase exercises with light 
weights and ambulation, begin 
education on home exercise 
program

Day 11 Day 3 Increased duration of activities

Day 12 Day 3 Walk down two flights of stairs, 
continue to increase resistance 
in exercises

Day 13 Day 3 Continue activities, education, 
and home exercise program 
teaching

Day 14 Day 3 Walk up and down two flights 
of stairs, complete instruction 
in home exercise program and 
in energy conservation and 
pacing techniques

Acute Phase (Phase 1)
The basics of the early mobilization program are outlined in 
Table 11.7. The educational program relating to risk factor modi-
fication should be introduced during phase 1 as many patients 
are ready to listen to advice in their acute hospitalization. With or 
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in increasing access to cardiopulmonary rehabilitation, creative 
programs have been developed, including at-home programs for 
low-risk patients, telemedicine programs, and community- and 
home-based programs. A key to success in home-based programs 
is assuring that patients are able to perform self-monitoring dur-
ing their exercise program. Guidelines for self-monitoring are 
outlined in the standard references (15,16). Just as in the super-
vised programs, all exercise sessions should begin with a stretch-
ing session, followed by a warm-up session, the training exercise, 
and end with a cool-down period. It is important to remember that 
conditioning benefit is related to the specificity of training, and 
that the conditioning applies to the specific muscles exercised.

Maintenance Phase (Phase 3)
Despite usually receiving the least attention, the maintenance 
phase of a cardiopulmonary rehabilitation is the most important 
part of the program. If the patient stops exercising, the benefits 
gained from phase 2 can be lost in a few weeks. From the begin-
ning of the rehabilitation program, the importance of an ongoing 
exercise program needs to be emphasized and efforts need to be 
made to integrate exercise and lifestyle modifications into the 
patient’s life. For moderate-level exercises, patients should per-
form exercise at the target intensity learned in their rehabilitation 
program for at least 30 minutes 3 times a week. For low-level 
exercise, exercise should be done 5 times a week. For pulmonary 
patients, home pulse oximetry monitoring can be helpful and is 
cost-effective and easily learned (8).

Cardiac Rehabilitation Programs in Specific 
Conditions

Angina Pectoris
The goal of cardiac rehabilitation for angina is to decrease angina 
and improve fitness. The exercise benefit in angina is derived 
from improving efficiency and improved collateralization.

Cardiac Rehabilitation After Revascularization 
Procedures

Postcoronary Artery Bypass Grafting
Cardiac rehabilitation can consolidate the benefits after revascu-
larization by emphasizing secondary prevention and adding the 
benefits of regular exercise to prevent recurrence of the coronary 
disease. Close monitoring needs to be considered for patients 
with low ejection fractions and CHF. Full programs of rehabili-
tation often need to be delayed for up to 6 weeks in patients with 
sternotomy to allow for sternal healing, but for patients with-
out sternotomy, it can begin as soon as the patient has recovered 
from the procedure. The rehabilitation of patients after percuta-
neous interventions (PCIs) is essentially the same as after surgi-
cal bypass.

Cardiac Rehabilitation After Cardiac  
Transplant Surgery
Typically, cardiac transplant patients suffer from months of 
preoperative invalidism and general muscle weakness and have 
depression and anxiety. The transplant itself usually resolves the 

without revascularization, the acute mobilization should be done 
with cardiac monitoring and under the supervision of a trained 
physical or occupational therapist or nurse. The post-MI HR rise 
with activity should be kept to within 20 beats per minute (bpm) 
of baseline and the SBP rise within 20 mmHg of baseline. Any 
decrease of SBP of 10 mmHg or more should be considered wor-
risome and exercise halted. The major goal of the phase 1 pro-
gram is to condition the patient to perform activities up to four 
METs, which is within the range of most daily activities at home 
postdischarge.

For patients with pulmonary disease, similar goals exist 
with new emphasis now being placed on early mobilization in the 
intensive care unit (ICU), even while still on the ventilator. Treat-
ments such as extracorporeal membrane oxygenation (ECMO) 
are also now coming to the fore and will allow for mobilization 
of patients since they will be alert and not sedated on a ventila-
tor, thereby allowing the ability to walk with assistance in the 
ICU setting. After discharge, patients should be enrolled in pul-
monary outpatient programs to allow for consolidation of early 
gains and a full program of education and exercise.

Inpatient Rehabilitation Phase (Phase 1B)
In order to distinguish between patients who have a rapid recov-
ery after their cardiopulmonary event (pure phase 1) and those 
patients who require either acute or subacute rehabilitation treat-
ment prior to discharge home, the designation of phase 1B reha-
bilitation has been established. With advanced age or significant 
comorbidities or other disabilities that make mobilization more 
difficult, many rehabilitation specialists will care for these phase 
1B patients. The guidelines for exercise are the same as they are 
for the phase 1 patients, but with a longer recovery period extend-
ing their hospitalized care to an acute or subacute rehabilitation 
setting prior to discharge.

Training Phase (Phase 2)
The training phase of the cardiopulmonary rehabilitation is clas-
sically started after a symptom-limited full-level ETT for car-
diac patients, or a Cardiopulmonary exercise test (CPET) for 
complex pulmonary patients. Target HR or intensities can be 
taken from the exercise test and used as guidelines during aero-
bic training. For low-risk patients, 85% of the maximum HR is 
generally regarded as safe. For individuals who are at greater 
risk, exercise programs at lower target HRs can be tailored to 
individual patients based on the results of the exercise test and 
the reason for cessation of exercise. Generally, for patients with 
life-threatening arrhythmias or chest pain, lower target HRs are 
chosen. Pulmonary patients with hypoxemia are given oxygen as 
needed up to high flow (15 L/min or more) in order to maintain 
saturation for safe exercise. In patients with higher risk, a target 
HR of 65% to 75% of maximum can be safe and effective in a 
regular exercise program (50), and target rates as low as 60% can 
still yield a training benefit. For the patients at higher risk, it is 
appropriate to monitor individuals at each increase in activity.

A classic cardiopulmonary training program is three ses-
sions per week for approximately 8 to 12 weeks. The major limi-
tation of cardiopulmonary rehabilitation is a lack of referral and a 
lack of facilities for rehabilitation in many areas. In order to assist 
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Since CHF patients have higher risk than most cardiac 
rehabilitation patients, a graded ETT is essential before 
starting. Due to poor adaptation to exercise in CHF, long 
warm-up and cool-down periods are required with exercise 
at a limited workload. Dynamic exercise is preferable with 
a target HR at 10 bpm below any significant endpoint found 
with cardiopulmonary exercise testing. Isometric exercises 
need to be avoided since they increase diastolic pressure and 
cardiac afterload. Cardiac exercise should be started under 
supervision with cardiac monitoring initially. Patients with 
severe left ventricular dysfunction will need telemetry during 
warm-up, exercise, and cool-down. Once the patient can self-
monitor, he or she can start a self-monitored program. CHF 
patients also need to closely follow body weight (to observe 
for fluid accumulation), and blood pressure and HR responses 
to exercise (3).

For more end-stage heart failure, management may include 
pharmacologic inotropic support or left ventricular mechanical 
support. Exercise can be done on intravenous inotropes with the 
same precautions as in other CHF patients (3). LVAD patients 
will usually follow the usual past surgical course, with phase 
1  and 1B rehabilitation followed by phase 2 and 3 programs. 
Rehabilitation of LVAD in rehabilitation acute and subacute 
units requires a trained staff, close cooperation with the LVAD 
team, and familiarity with the devices that are used locally. 
Since CO is typically well sustained with the device, patients 
can have good exercise tolerance with the limit to peak exer-
cise capacity limited by the peak flow of the device. Family and 
patient education are also essential parts of rehabilitation post 
LVAD (1).

Valvular Heart Disease
Cardiac rehabilitation for valvular heart disease is similar to 
rehabilitation for CHF. Postsurgical management is also simi-
lar to other postsurgical cardiac patients with the one issue of 
anticoagulation postoperatively for patients with mechanical 
valves. With anticoagulation, exercises need to avoid high-
impact exercises to prevent hemarthroses and bruising and 
includes education regarding injury avoidance (3). The overall 
training program is similar to that discussed for the post-CABG 
patient (3).

Cardiac Arrhythmias
Patients with cardiac arrhythmias need closer telemetry moni-
toring for any change in intensity levels of exercise and new 
exercises. Patients identified as high risk of cardiac arrhyth-
mias will need a monitored setting rather than a self-directed 
home program. For those patients with life-threatening 
arrhythmias, automatic implantable cardiac defibrillator 
(AICD) is commonly used. With AICD, exercise programs 
need to avoid the HR at which the device is set to fire. A pre-
rehabilitation exercise stress test and cardiac precautions with 
target HR set well below the trigger threshold is a sufficient 
modification for the exercise program. As with other treat-
ments, education and emotional support are an important part 
of the program (1).

cardiac disability, but a comprehensive approach to the patient is 
necessary. Due to the complexity of the procedure and the occur-
rence of vascular and neurological complications, some of these 
patients also require phase 1B programs and may come to acute 
or subacute rehabilitation settings.

Because of cardiac deinnervation and immunosuppres-
sive medications, the physiology of the posttransplant patient 
is altered from the normal cardiac patient. Transplantation 
causes cardiac denervation, with loss of both sympathetic and 
vagal connections to central regulation. Loss of vagal inhi-
bition to the SA node creates a mild baseline tachycardia of 
100 to 110  bpm. With exercise, there is no direct sympathetic 
stimulation to the heart and chronotopic response is mediated 
by circulating catecholamines, causing a blunted and delayed 
HR response to exercise. Peak HR is usually 20% to 25% lower 
than in matched controls. There is also resting hypertension, 
due to the renal effects of calcineurin inhibitors (e.g., cyclo-
sporine and tacrolimus) and prednisone, and diastolic dysfunc-
tion may also be seen. Finally, maximum work output and 
maximum oxygen uptake are reduced to about two-thirds of 
the age-matched population, similar to lung transplant recipi-
ents. Transplant patients thus have higher than normal per-
ceived exertion, minute ventilation, and ventilatory equivalent 
for oxygen at submaximal exercise levels. At maximum effort, 
transplant patients demonstrate lower work capacity, CO, HR, 
SBP, and oxygen uptake, while resting HR and SBP are higher 
than in normal individuals. Finally, both resting and exertional 
diastolic blood pressure are higher after cardiac transplantation 
than in normal individuals (1).

The training regimen in transplant patients must address 
overall conditioning and education. Aerobic exercises should be 
done at 60% to 70% of peak effort for 30 to 60 minutes 3 to 5 times 
weekly with rating of perceived exertion (RPE) targets, using the 
Borg scale, at 13 to 14, with the level of activity increasing incre-
mentally to stay at this level. Education for posttransplant patients 
includes the complicated medical regimen, vocational, and psy-
chological needs. The outcomes of rehabilitation in the cardiac 
transplant population have been generally favorable. Patients usu-
ally achieve increased work output and improved exercise toler-
ance, even resuming competitive athletics (1).

Cardiomyopathy
Despite not being covered by many insurance plans, CHF patients 
are a growing subset of the cardiac rehabilitation population. 
New Medicare regulations now will cover rehabilitation for CHF 
starting in March 2014, and it is hoped that many other insurance 
plans will follow suit. CHF patients have increased complica-
tions compared to coronary artery bypass graft (CABG) or post-
MI population, with a higher risk of sudden death, depression, 
and chronic cardiac disability. They may also have inconsistent 
responses to exercise with increased fatigue and with possible 
exertional hypotension, as well as syncope. Low endurance and 
chronic fatigue are common, but may be improved with appro-
priate exercise. Since many CHF patients have very low exercise 
capacity, even a small improvement in VO

2
 can mean improved 

quality of life and even living independently for a patient with 
heart failure with Â�ongoing rehabilitation (3).
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experienced debility prior to the institution of effective therapy 
or have concern about exercise many patients could benefit from 
pulmonary rehabilitation. It is important to maintain oxygen-
ation during exercise, and patients with severe PH may need to 
have cardiac monitoring as arrhythmias and right heart failure 
are issues to be considered. High-flow supplemental oxygen and 
education in the use of their vasodilating agents are part of the 
program. Patients with intravenous or continuous subcutaneous 
vasodilating medication infusions can be safely incorporated into 
exercise programs, but there need to be long warm-up and cool-
down periods with an emphasis on moderate- to low-level exer-
cise for patients with severe pulmonary vascular disease. Further 
research into efficacy and safety of pulmonary rehabilitation for 
patients with pulmonary vascular disease is still ongoing.

Ventilatory Failure
Patients with ventilatory failure who are on either invasive or 
noninvasive ventilation require mobilization as well and should 
have exercise programs. For patients with nocturnal or intermit-
tent ventilatory support, exercise programs can improve effi-
ciency and allow greater activity and less fatigue while off the 
ventilator. Detailed management for patients with need for non-
invasive ventilation is beyond the scope of this chapter. Table 11.8 
has an overview of the types of patients who may present with 
ventilatory failure.

A summary of the indications for ventilatory support is in 
Table 11.9 (8).

Cardiopulmonary Rehabilitation in the  
Physically Disabled
Finally, there are some special considerations for patients with 
both disability and cardiac disease. Most of the difficulties in 
cardiac rehabilitation in this population are due to limited mobil-
ity, which presents difficulty in both testing and exercise train-
ing. Patients with disability may also be at higher risk of cardiac 
and pulmonary disease, and the presence of cardiopulmonary 
limitations should be remembered when engaging in any standard 
rehabilitation program. Patients with stroke or peripheral vascular 
disease are at particularly high risk since these conditions often 
have concurrent cardiac disease, but any patient with disability 
may have a cardiac or pulmonary comorbidity. In cases where car-
diac or pulmonary disease is overt, cardiopulmonary rehabilitation 
should be provided for these disabled individuals just as it would 
be for the able-bodied population. Cardiopulmonary primary and 
secondary prevention is also important for patients with physical 
disabilities as they are usually more sedentary and have high rates 
of obesity and deconditioning. Additionally, disabled individuals 
usually require higher energy expenditures for mobility, with a 
resultant need for increased work capacity and potentially more 
disability from a similar level of cardiopulmonary disease.

When prescribing cardiopulmonary exercise for disabled 
individuals, the exercise protocols need to be adapted for the 
individual patient. Patients with lower extremity impairment 
due to neurological or orthopedic conditions can perform upper 
extremity ergometry, and modification of lower extremity exer-
cise equipment will allow them to exercise with their legs. Hemi-
plegic patients can use adapted bicycle ergometers or airdynes. 

Pulmonary Rehabilitation Programs in Specific 
Conditions

Emphysema
COPD rehabilitation is essentially standard pulmonary rehabili-
tation. The goals of the program are disease management and 
improvement of exercise capacity. Since the rehabilitation pro-
gram cannot improve the function of the lungs, the goal is to allow 
for more work with the given ability to ventilate. Key aspects of 
the program are energy conservation education (how to do a given 
activity at a lower level of exertion) and improved endurance. 
The focus is on moderate-intensity exercises with longer duration 
rather than on high-intensity or short-burst exercises. Isometric 
exercises are not recommended due to increased intrathoracic 
pressures. Supplemental oxygen should be used as needed to 
maintain saturation above 90%, with education to return supple-
mental oxygen to baseline resting need after exercise to prevent 
resting hypercarbia. Patients with COPD generally have relatively 
modest oxygen needs and can often exercise with 1 to 6 L of oxy-
gen via nasal cannula. For patients with sleep apnea or ventilatory 
failure, programs should also concentrate on incorporation of the 
bilevel ventilation into their routine and look to improve compli-
ance. Of special note, for patients being considered for LVRS, 
pulmonary rehabilitation is considered essential both to qualify 
for the surgery and after surgery to assure adequate outcomes (17).

For patients with significant secretions, airway clearance 
and chest physical therapy may be an important part of the 
rehabilitation program. External percussion devices, vibration 
devices, and inhalation of saline may help to mobilize secretions. 
Cough training and huffing can help to clear secretions, and fam-
ily training is essential Finally, medication education is essential, 
including the appropriate use of inhaled medications and oxygen 
and management of equipment (18).

Interstitial Lung Disease
Pulmonary rehabilitation for ILD is similar to that for obstruc-
tive lung disease. The key differences lie in that patients with ILD 
often have profound hypoxemia and need to have high-flow oxy-
gen with exercise to maintain adequate saturation for activity. Pre-
vention of chronic hypoxemia is essential to preventing the onset 
of PH as this secondary pulmonary disease, when present with 
ILD, makes patients profoundly symptomatic and can markedly 
decrease life expectancy. Appropriate exercise can be more intense 
in this group of patients, with oxygenation the key limiting factor. 
Airway clearance is generally less of an issue and most patients 
with ILD are not on ventilatory support until the very end stages of 
disease when rehabilitation may no longer be possible (19).

Since many of these conditions are progressive, it is often 
important to either have patients referred for transplantation or 
start end-of-life planning to allow for achieving as many patient 
goals as possible.

Pulmonary Hypertension
Patients with PH are very similar to CHF patients with many 
similar precautions. With the onset of effective pulmonary vaso-
dilators, patients now have much longer life expectancy and live 
with chronic management for decades. Because they may have 

Cristian_87833_PTR_11_112-129_13-08-14.indd   124 8/13/14   11:52 AM



11: Cardiopulmonary Rehabilitationâ•‡ ■â•‡ 125

patient care practices based on constant self-evaluation and life-
long learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in cardiopulmonary rehabilitation.

2.	 Use methods for ongoing competency training in cardiopul-
monary rehabilitation for physiatrists, including formative 
evaluation feedback in daily practice, evaluating current prac-
tice, and developing a systematic quality improvement and 
practice improvement strategy.

3.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, including 
evidence based, in treatment and management of patients with 
cardiac and pulmonary disorders and the role of the physiat-
rist as the educator of patients, families, residents, students, 
colleagues, and other health professionals.

Since exercise protocols for stroke and other conditions incor-
porate upper limb exercise, the high MVO

2
 requirements for 

upper extremity exercise should be considered when designing a 
cardiac rehabilitation program for disabled patients. It is essen-
tial for disabled patients to focus particularly on task-specific 
activities in order to improve aerobic conditioning and endur-
ance, while seeking to lower MVO

2
 needed with each task. The 

physiatrist is particularly suited to take a leadership role in the 
area of the design of cardiopulmonary rehabilitation programs 
for the disabled since most traditional cardiac rehabilitation pro-
grams have limited experience with the needs of physically dis-
abled patients.

Practice-Based Learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and eval-
uating cardiopulmonary patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 

TABLE 11.8â•‡ Assessment of Ventilatory Failure

CENTRAL HYPOVENTILATION
RESPIRATORY MUSCLE 
FAILURE

CHRONIC RESPIRATORY 
DISORDERS OTHER

Intracranial hemorrhage, 
Arnold-Chiari malformation, 
central nervous system (CNS) 
trauma, congenital and central 
failure of control of breathing, 
myelomeningocele, high spinal 
cord injury (SCI), stroke

Amyotophic lateral sclerosis 
(ALS), congenital myopathies, 
botulism, muscular 
dystrophies, myasthenia 
gravis, phrenic nerve 
paralysis, polio/postpolio, 
spinomuscular atrophy 
(SMA), myotonic dystrophy

COPD, bronchopulmonary 
dysplasia (BPD), cystic fibrosis 
(CF), interstitial lung disease 
(ILD)

Congestive heart 
failure, congenital 
heart disease, 
tracheomalacia, vocal 
cord paralysis, Pierre-
Robin syndrome

Central alveolar hypoventilation Kyphoscoliosis, thoracic wall 
deformities, thoracoplasty

TABLE 11.9â•‡ The Indications for Ventilatory Support 

CLINICAL SYNDROME OF 
VENTILATORY FAILURE

MEDICAL CONDITIONS THAT 
HAVE BEEN MAXIMALLY 
MANAGED

FOLLOWING DIAGNOSES 
PRESENT

INDICATIONS FOR 
INVASIVE VENTILATION 
(TRACH)

Significant daytime CO2 
retention (>50 mmHg with 
normalized pH)

Optimal medical treatment Neuromuscular disease Uncontrollable airway 
secretions

Mild daytime or nocturnal CO2
 

retention (45–50 mmHg) with 
symptoms of hypoventilation

Patient can handle secretions 
and protect airway

Chest wall deformity Chronic aspiration  
and repeated pneumonias

Significant nocturnal 
hypoventilation or hypoxemia

Reversible contributing factors 
have been treated

Central hypoventilation or 
obesity hypoventilation

Failure of trial of 
noninvasive ventilation (NIV)

Obstructive sleep apnea 
(OSA) with failure to improve 
with continuous positive 
airway pressure (CPAP)

24-hr support needed, 
poor supports, or inability 
to manage noninvasive 
ventilation (NIV)

COPD with severe 
hypoventilation

Patient preference
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OBJECTIVES

1.	 Demonstrate skills used in effective communication and col-
laboration with patients who have cardiac and pulmonary 
disorders, and their caregivers, across socioeconomic and 
cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as the 
interdisciplinary team leader and consultant pertinent to car-
diac and pulmonary rehabilitation.

3.	 Demonstrate proper documentation and effective communica-
tion between health care professional team members in patient 
care as it applies to cardiac and pulmonary rehabilitation.

Effective communication and interpersonal skills are an 
essential part of the care of the patient with a cardiac or pul-
monary disease. This is because clinical care for this patient is 
often very complex, requiring close collaboration between sev-
eral medical and surgical specialties as well as nurses, physical 
therapists, occupational therapists, social workers, nutritionists, 
and psychologists. This care is provided in a variety of settings 
such as acute medical and surgical wards, inpatient rehabilita-
tion facilities, skilled nursing facilities, outpatient clinics, and 
the patient’s home, which adds an extra dimension to the com-
plexity of the care. The patient and his family members often 
have a wide range of understanding about cardiac and pulmonary 
disease, which can also impact on care.

It is for these reasons that physiatrists should possess or strive 
to develop excellent communication and interpersonal skills with 
their patients and those caring for them. Effective communication 
and conflict resolution strategies are discussed in greater detail 
elsewhere in this book. The physiatrist should always be compas-
sionate and empathetic to the patient’s condition when communi-
cating with him. Ample time should be allowed to fully address 
the patient’s concerns and questions at a level of understanding 
that takes into account language, socioeconomic, and cultural 
barriers and is appropriate for the patient’s level of education.

Cardiopulmonary rehabilitation lends itself to both patient 
and family education and relies heavily on support groups and 
team communication. Weekly rounds to discuss patients and to 
evaluate progress are carried out, and patients and families are 
given both individual and group education for specific aspects of 
their cardiopulmonary diseases. The role of physiatrist as a team 
leader is essential for smooth operation of the service as well as 
for advocacy in the medical community for utilization of cardio-
pulmonary services.

Proper documentation between clinicians regarding the 
rehabilitation of the patient with a cardiac or pulmonary disease 
should be based on a thorough understanding of the patient’s 
medical condition, his or her impairments, activity limitations, 
and participation restrictions. Elements that should be accurately 
conveyed between team members include (a) medical and sur-
gical history for cardiac and pulmonary disease, (b) pertinent 
comorbid conditions, (c) surgeries and procedures performed and 
their outcome, (d) current medications, (e) exercise prescription 
and precautions, and (f) contact information for key clinicians 
involved in care.

In order for the physiatrist to be a competent provider of reha-
bilitative care for patients with cardiac and pulmonary dis-
eases, he or she must first perform a self-assessment of his 
or her knowledge base to provide care. This self-assessment 
should focus on a few key components: (a) ability to assess 
for the impairments, activity limitations, and participation 
restrictions in the patient with a cardiac or pulmonary disease; 
(b)  medical knowledge of the pertinent cardiac and pulmo-
nary anatomy, normal and abnormal physiology of the heart 
and lungs, and principles of cardiac and pulmonary rehabilita-
tion; (c) effectiveness of communication with other clinicians 
involved in the care of patients with cardiac and pulmonary 
disease; (d) ability to teach patients effectively about their car-
diac or pulmonary disease, as well as strategies to minimize 
impact of the impairments associated with their disease and 
maximize function; and (e) ability to identify systems-wide 
issues relating to the safety and quality of rehabilitative care 
and implement interventions to improve the quality and safety 
of care provided to the patients living with cardiac and pulmo-
nary disease.

This self-assessment can be accomplished in a variety of 
ways such as (a) reflecting on one’s clinical practice, (b) self-
assessment examinations in cardiac and pulmonary rehabilita-
tion, (c) asking trusted professional colleagues for feedback on 
one’s clinical practice of cardiac and pulmonary rehabilitation, 
and (d) seeking feedback from patients.

Once the self-assessment has been completed, there are sev-
eral resources available to physiatrists to address the identified 
gaps. Resources available from the American Academy of Physi-
cal Medicine and Rehabilitation (AAPMR) include Knowledge 
NOW and Academe. Knowledge NOW has several short review 
articles on cardiac and pulmonary rehabilitation that are infor-
mative, concise, and easy to read (20). Academe at AAPMR has 
an online review course on cardiac rehabilitation (21). Evidence-
based resources from the Cochrane Collaboration can also be 
very useful (22).

Other resources include the American Heart Association 
guidelines, the American College of Sports Medicine exercise 
guidelines, and the American Association of Cardiovascular and 
Pulmonary Rehabilitation guidelines and educational materi-
als. Programs and individuals can seek certification from these 
organizations, and there are patient educational materials also 
available from these resources. With advances in technology and 
informatics, new programs of self and program assessment will 
become available for practitioners to use for self and program 
development (10, 23).

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
patients who have cardiac and pulmonary disorders, their fami-
lies, and other health professionals.
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measures in the practice of rehabilitative medicine for patients 
with cardiac and pulmonary diseases.

3.	 Examine risk–benefit analysis in the provision of reha-
bilitation medicine to patients with cardiac and pulmonary 
diseases.

4.	 Explain the role of the physiatrist as an advocate for qual-
ity rehabilitative care and optimal patient care systems for 
patients with cardiac and pulmonary diseases.

5.	 Identify system problems in the rehabilitation of patients with 
cardiac and pulmonary diseases and utilize quality improve-
ment tools to improve patient safety.

As mentioned earlier, the care of the patient with a cardiac or 
pulmonary disease can be very complex and require multiple dif-
ferent providers in several different settings along the health care 
continuum. Transition points in care are particularly dangerous 
for the patient, and it is essential that excellent communication 
regarding the patient’s medical and surgical history, medications, 
precautions, and need for further treatment are effectively trans-
mitted from one setting to the next. Discharge summaries and 
verbal communication between providers using Situation Back-
ground Assessment Recommendation (SBAR) methodology and 
read-back techniques are an integral part of the transfer of care.

Physiatrists should be mindful of the costs of care for 
patients with cardiac and pulmonary disease and minimize 
duplication of services, tests, and procedures for the patient. 
Decisions regarding the location for the provision of rehabilita-
tive services should be based on the patient’s wishes, impair-
ments, activity limitations, participation restrictions, medical 
stability to undergo a rehabilitation program, number of hours 
that the patient can tolerate therapy per day, and need for physi-
cian and nursing supervision.

Regrettably, cardiac and pulmonary rehabilitation services 
may not always be covered by health care insurance companies; 
therefore, physiatrists should strongly advocate for access to 
rehabilitative services for their patients whenever possible. They 
should also educate other clinicians about the benefits of cardiac 
and pulmonary rehabilitation for this subset of patients.

Since many of the patients with cardiopulmonary rehabili-
tation issues are dealing with life-threatening illnesses, there 
is a need for rehabilitation professionals to deal with issues 
of profound impact to the patients. There are issues of loss of 
autonomy, loss of career, and potentially loss of life that involve 
incorporation of social and cultural expectations into the inter-
actions with patients and families. Communication with other 
specialties is essential as most patients have several specialists 
involved in their care and there is a need for patient advocacy 
to improve access for patients, increase referrals, and improve 
coverage for rehabilitation services for patients with cardiopul-
monary disease (10,23).

Quality and performance issues are also important to the 
maintenance of cardiopulmonary services, and further studies for 
CHF, PH, and new treatments are needed to continue to justify the 
use of cardiopulmonary (CP) rehabilitation. Usual quality markers 
of mortality and morbidity can be augmented with assessments of 
cost savings and such trends as readmissions and overall quality 

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in cardiac and pulmo-
nary rehabilitation.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
patients with cardiac and pulmonary diseases.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient beliefs and goals, privacy, confidentiality, and 
autonomy.

The AAPMR Code of Conduct was written “to serve as a guide-
line for professional and personal behavior and to promote the 
highest quality of physiatric care. It is a statement of ideals, com-
mitments and responsibilities of the physiatrist to patients, their 
families, other health professionals, society and to themselves.” 
It describes ethical issues relating to the patient and the patient’s 
family, relationships between physiatrists and members of the 
rehabilitation team, other physicians, community, and govern-
ment. It also addresses research and scholarly activities (24).

In the practice of cardiac and pulmonary rehabilitation, the 
physiatrist should be sensitive to the impact that the patient’s cul-
tural background, values and religious beliefs, disabilities, and 
sexual orientation can have on their rehabilitation.

The physiatrist ought to be respectful of the patient’s wishes 
when making recommendations for medical care as well as his or 
her privacy. The patient’s needs and concerns must take priority 
over the self-interest of the physiatrist. The physiatrist must be 
aware of potential conflicts of interest when providing rehabilita-
tive care to the patient with a cardiac or pulmonary disease and 
minimize their occurrence.

Systems-Based Practice

GOALS

Demonstrate awareness and responsiveness to systems of reha-
bilitation team care delivery, and the ability to access, evaluate, 
recruit, and coordinate effectively resources in the system to pro-
vide optimal safe continuum of care and outcomes as it relates to 
cardiac and pulmonary rehabilitation.

OBJECTIVES

1.	 Discuss effective coordination of care for patients with car-
diac and pulmonary diseases across the continuum of reha-
bilitative care including at transition points.

2.	 Describe the judicious use of diagnostic tests, treatments, and 
consultants in the provision of rehabilitative care to patients 
with cardiac and pulmonary diseases. Identify cost-saving 
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E.	 75%
2.	 Which of the following best describes myocardial oxygen 

consumption with exercise?
A.	 Supine exercises have a higher myocardial oxygen con-

sumption compared with erect exercises at low-intensity 
exercises

B.	 Supine exercises have a lower myocardial oxygen con-
sumption compared with erect exercises at low-intensity 
exercises

C.	 Myocardial oxygen consumption decreases in cold 
weather

D.	 Myocardial oxygen consumption decreases after eating
E.	 Myocardial oxygen consumption decreases in extreme 

heat

3.	 Exercise above what percent of the maximal HR will have a 
training effect?
A.	 30%
B.	 50%
C.	 60%
D.	 70%
E.	 80%

4.	 Which of the following best describes the effect of aerobic 
training?
A.	 Aerobic capacity is decreased with exercise training
B.	 The maximum CO decreases
C.	 Resting HR increases
D.	 SV is increased at rest
E.	 Peripheral resistance increases in response to exercise 

training

5.	 Following cardiac transplantation, which of the following is 
best expected for the baseline HR?
A.	 HR between 50 and 60 bpm
B.	 HR between 71 and 80 bpm
C.	 HR between 81 and 90 bpm
D.	 HR between 100 and 110 bpm
E.	 HR between 111 and 120 bpm
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CONCLUSION

Cardiopulmonary rehabilitation is a very broad area of expertise 
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porated. Physiatry is uniquely positioned to help negotiate the 
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CASE STUDY

A 68-year-old man with a past medical history significant for 
emphysema of 10-year duration is referred for physiatric eval-
uation for rehabilitation services. He has been having increas-
ing difficulty performing his activities of daily living (ADLs) 
over the past 6 months and can only ambulate about half a 
block with a cane due to fatigue and generalized weakness. 
He needs 2 L of supplemental oxygen during ambulation and 
is having difficulty managing secretions. He is a retired bus 
driver, married, and lives in a home with one flight of stairs.

Case Study Discussion Questions

1.	 Write a pulmonary rehabilitation treatment plan for this 
patient.

2.	 What are the benefits of exercise for this patient?
3.	 What are some safety concerns for this patient during the 

rehabilitation program?
4.	 What are the key elements of patient education for this patient?
5.	 What are some resources that you can use to improve your 
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6.	 Are there any ethical concerns that can arise in the care of this 
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Self-Examination Questions 
(Answers begin on p. 367)

1.	 What is the percent of oxygen extraction by cardiac myocytes 
at all levels of activity?
A.	 35%
B.	 45%
C.	 55%
D.	 65%
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Patient Care

GOALS

Provide competent patient care that is compassionate, appropri-
ate, and effective for the evaluation, treatment, education, and 
advocacy for patients diagnosed with cancer and associated 
problems all along the care continuum and survival trajectory.

OBJECTIVES

1.	 Describe the key components of the assessment of the patient 
with cancer.

2.	 Formulate comprehensive interdisciplinary rehabilitation 
treatment plans for cancer patients that also include patient 
safety concerns.

3.	 Evaluate individuals diagnosed with cancer for physical 
impairments, activity limitations, and participation restric-
tions at their preoncology treatment baseline (prehabilitation) 
and following the start of oncology treatments (rehabilitation) 
throughout the care continuum.

4.	 Identify ethical issues in the rehabilitation of the patient with 
cancer.

Cancer patients often have one or more physical impairments 
associated with their cancer diagnosis and its treatments. They 
have been identified as having poor physical and mental health 
as well as unmet rehabilitation needs to address these impair-
ments (1). An impairment-driven approach to cancer rehabilita-
tion has been described by one of the authors and should serve as 
a guide to the assessment and treatment of the cancer patient at 
various stages of the disease process (2).

This section will address a general approach to the assess-
ment and rehabilitation treatment plan of the cancer patient 
as well as focus on four commonly seen conditions in cancer 
patients: (a) cognitive dysfunction, (b) lymphedema in breast 
cancer, (c) chemotherapy-induced peripheral neuropathy (CIPN), 
and (d) radiation fibrosis.

PATIENT ASSESSMENT

An impairment-based approach: In the data-gathering phase of 
the assessment of the cancer patient, the following information is 
important for the physiatrist to obtain.

Medical Histories and Data Gathering
A. History of Present Illness: This is a thorough history of the 
cancer presentation and its course since the time of the initial diag-
nosis. It includes the type of cancer and its stage. In addition, a 
chronology of the types of treatments that have been used to treat 
the cancer including chemotherapy, surgery, and radiation therapy 
is very helpful. It is important that the information collected be very 
detailed and specific. This often entails speaking with the medical 
oncologist, radiation oncologist, and surgeons involved in the care 
of the patient and obtaining records that accurately define these 
interventions, their success, and complications to date. Examples 
include (a) the names of the chemotherapeutic medications, dos-
ages, route of administration, number of treatment cycles to date 
and projected for the future; (b) total irradiation doses, number of 
treatments to date and planned for the future, as well as parts of 
the body that were irradiated; and (c) description of the surgeries 
performed, organs that were altered or removed as a result of the 
surgery, as well as plans for future surgical interventions. This is 
important to guide the physiatrist in identifying specific impair-
ments associated with both the disease and its treatments.

B. Past Medical History: Significant comorbidities such as coro-
nary artery disease, congestive heart failure, chronic obstructive 
pulmonary disease, diabetes mellitus, previous cancers treated, 
and pertinent past surgeries are important to note as they may 
have an impact on the rehabilitation program.

C. Review of Systems: In the review of systems, a cancer-specific 
checklist approach can be useful. The checklist should include 
impairments that are associated with specific cancers as well 
as those generally seen in cancer patients. Table 12.1 provides 
a sample list.
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Specific cancers should lead physicians to pursue relevant 
avenues of investigation. For example:

a.	 Head and neck cancer patients can have limitations in 
range of motion of the neck and shoulders, problems 
opening and closing the mouth, or speech and swallow-
ing difficulties as a result of the cancer or its treatments.

b.	 Breast cancer survivors may have complaints of swelling 
of the arm(s), restricted range of motion of the shoulder, 
and pain in the thorax following mastectomy surgery.

c.	 Brain cancer patients may complain of changes in 
vision, weakness in the limbs, sensory deficits, forget-
fulness, poor attention, difficulty keeping up with con-
versations, or occupational responsibilities due to slowed 
mental processing speed, difficulties with multitasking, 
and problems with organizational skills. Patients may 
describe forgetfulness as difficulty recalling something 
they were previously told, forgetting recent events, for-
getting location of items, forgetting dates and times of 
appointments, and forgetting names of people and loca-
tions. These neurocognitive impairments can affect an 
individual’s ability to perform instrumental activities 
of daily living (IADLs) such as managing finances as 
well as working and driving. It is therefore important for 
physiatrists to ask about changes in the cancer patient’s 
ability to successfully engage in these activities.

Unfortunately, pain is a highly prevalent symptom among 
those carrying a cancer diagnosis, and the physiatrist would there-
fore do well to spend some time assessing for possible sources 
of this pain with some regularity. These sources are likely to be 
both nociceptive and neuropathic in nature and their prompt, pre-
cise identification is an important cornerstone of any plan of care. 
A protocol for the investigation of pain-related complaints that 
can yield significant information would assess location, intensity, 
quality, radiation, and aggravating and alleviating factors.

D. Social and Functional History: Given that a primary goal of 
cancer rehabilitation is to maximize the level of function and 
quality of life, it is important to establish a baseline level of func-
tion for activities of daily living (ADLs), IADLs, and work. In 
addition, the physiatrist should ascertain the nature of social 
support available to the patient, living arrangements (e.g., house 
vs. apartment; stairs, etc.), and difficulties with driving. Drug 
(smoking) and alcohol habits are also important to factor into the 
development of treatment.

E. Allergies and Medications: An updated medication list should 
be documented. This should include chemotherapy medications 
such as platins (cisplatin, carboplatin), plant alkaloids (vinblas-
tin, vincristine), and taxanes (paclitaxel, docetaxel), which have 
been associated with CIPN. It is important to also document a 
list of allergies and any advance directives. Medications should 
also be reviewed for potential drug–drug or drug–herb interac-
tions and side effects.

Physical Examination
Using the information gathered from the review of medical 
records and interviewing the patient, the physiatrist performs a 
physical examination with focus on body systems that may have 
been adversely impacted by cancer and its treatment. Vital signs 
such as blood pressure and heart rate in the supine and sitting 
or standing position may indicate the presence of orthostatic 
changes. Respiratory rate and pulse oximetry provide an indica-
tion of pulmonary function and oxygenation, respectively.

Inspection of the patient can yield significant information 
such as atrophy of muscles, fibrosis of soft tissues, lymphedema, 
medial winging of the scapula, contractures, scars, and deformi-
ties. Palpation provides information about tender areas over the 
spine, extremities, and trunk.

Inspection of the skin is important to look for evidence of 
infection, ulcerations, or atrophy, especially in areas treated with 
radiation therapy. The skin and underlying soft tissues in these 
areas should also be palpated for evidence of loss of elasticity. 
An assessment of range of motion is important for the joints of 
the upper and lower extremities as well.

Lymphedema is generally characterized by nonpainful 
swelling. In patients with lymphedema it is important to deter-
mine the stage. Stage 0 is considered subclinical and not evi-
dent on physical examination, though the patient may complain 
of heaviness. Stage 1 is considered mild and pitting in nature. 
With elevation, pitting edema can usually be reversed. Stage 2 
is characterized by increasing fibrosis, which on examination 
feels more firm than with stage 1. This firmness also means that 
the pitting that is seen in stage 1 is typically no longer present. 
In this stage, nonpitting edema is less responsive to elevation. 
Due to the chronic excess protein in the interstitial spaces and 
deposition of adipose tissue, the tissue becomes fibrotic and the 
skin starts to harden. Stage 3 is considered severe, and the swell-
ing is considered cartilage like and has been described as “lym-
phostatic elephantiasis.” In addition to stage of lymphedema, the 
physiatrist should also evaluate for the following: (a) evidence of 
erythema or warmth in the arm, suggesting possible skin infec-
tion; (b) tenderness on palpation of the arm; and (c) restriction 
to range of motion at the shoulder, elbow, wrist, and hand. It is 

TABLE 12.1â•‡ Examples of Prehabilitation Interventionsa

âŒ€■ Smoking cessation to improve surgical outcomes

âŒ€■ Relaxation techniques to decrease anxiety prior to starting 
treatment

âŒ€■ Nutritional support for peri-and postoperative recovery

âŒ€■ Musculoskeletal screening to identify preexisting issues with 
appropriate referrals to physical therapy/occupational therapy

âŒ€■ Pelvic floor exercise training to improve postoperative urinary 
continence in prostate cancer

âŒ€■ Swallowing exercise training to improve posttreatment 
swallowing in head and neck cancer

âŒ€■ Sleep hygiene counseling to reduce fatigue

âŒ€■ Home safety evaluation to reduce risk of falls

âŒ€■ Work evaluation to recommend adaptive strategies and 
equipment

aThis is not meant to be a complete list.
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also beneficial to establish circumferential measurements in the 
affected extremity at the time of initial assessment and then sub-
sequently chart the changes with appropriate treatments.

As far as comorbid neurological pathologies are concerned, 
it is important to assess speech characteristics (e.g., dysarthria, 
fluency, comprehension, naming, and repetition) and swallow-
ing function (e.g., ability to tolerate sips of water), and assess for 
vision or hearing loss. A brief cognitive evaluation that assesses 
level of alertness, orientation, attention span, immediate and 
delayed recall, and organizational skills is important, as is a 
brief evaluation for depression using a standardized instrument. 
In patients with a history of head and neck cancer and treatment, 
checking for mouth opening (trismus is an inability to open the 
mouth completely due to severe muscle spasm) is important, as is 
evaluating the range of motion of the neck.

Motor strength is tested and graded in major muscle groups of 
the trunk and extremities evaluating for localized (e.g., footdrop, 
scapular winging) or generalized weakness. Sensation should be 
tested for light touch, pinprick, temperature proprioception, and 
vibration. It is important to evaluate for patterns of sensory loss 
(e.g., glove stocking distribution, peripheral nerve or radicular 
distribution). Muscle stretch reflexes and tone can provide addi-
tional information that is useful in identifying upper motor or 
lower motor neuron involvement. Balance and gait evaluations are 
important to evaluate in ambulatory patients. Functional assess-
ment tools such as functional reach, timed up and go test, and 
6-minute walk tests can yield significant information as well.

Laboratory Tests and Imaging: It is helpful to review 
recent laboratory tests such as (a) albumin and prealbumin to 
assess patient’s nutritional status; (b) hemoglobin levels to check 
for anemia; (c) platelet counts to assess for thrombocytopenia;  
(d) potassium, sodium, and calcium levels; (e) kidney function 
tests (blood urea nitrogen, creatinine, and glomerular filtration 
rate); and (f) liver function tests.

It is also useful to review pertinent imaging studies such 
as CT scan, MRI, bone scan, and x-rays, especially in patients 
with cancer that involves the extremities, brain, and/or spine. 
That information, along with pertinent laboratory studies, can 
be useful in determining safety parameters in the rehabilitation 
program.

TREATMENT PLAN

The rehabilitation treatment plan begins with identifying the 
impairments, activity limitation, and participation restrictions 
affecting the cancer patient. Once identified, appropriate and real-
istic goals should be determined. Based on these goals, an appro-
priate impairment-driven rehabilitation treatment plan should be 
written and communicated with the treating rehabilitation team.

Ideally, the physiatrist should be involved in the care of the 
cancer patient from the time of initial diagnosis; however, he or 
she can be of great benefit at any time during the life of the can-
cer patient. This includes the period of acute cancer treatment, 
period of cancer survivorship, or at the end of life.

A. Acute Cancer Treatment. During the period of acute 
cancer treatment, the patient is actively receiving treatment 
for the cancer. The treatment can include surgery, chemother-
apy, and radiation therapy. There are expected and unexpected 

consequences associated with these treatments affecting both 
healthy and diseased organs. The cancer patient may experience 
significant side effects such as nausea, vomiting, generalized 
weakness, fatigue, and pain—all of which can interfere with the 
patient’s ability to tolerate rehabilitation interventions.

The role of the physiatrist in the acute cancer treatment phase 
is to identify impairments associated with the cancer and/or its 
treatments early on and initiate appropriate rehabilitation inter-
ventions before these impairments have a significant impact on 
ADLs and IADLs. The physiatrist can diagnose neuromusculo-
skeletal impairments by performing a thorough physical examina-
tion as well as using diagnostic tests such as electromyography to 
diagnose peripheral nerve lesions, myopathy, and neuromuscular 
junction disorders. The physiatrist can then use this information to 
generate a treatment plan consisting of therapeutic exercise, injec-
tions, and medications to treat painful neuromusculoskeletal disor-
ders as well as prescribe orthotics and prosthetics when necessary.

As mentioned, decisions on treatment plans should be driven 
by specific impairments. Some examples include:

a.	 A head and neck cancer patient with impaired swallow-
ing function and restricted jaw, neck, and shoulder range 
of motion secondary to radiation fibrosis can benefit 
from speech-language pathologist evaluation and treat-
ment, as well as physical therapy to improve neck and 
shoulder range of motion.

b.	 A neurooncology patient may have cognitive impair-
ment, aphasia, hemiparesis, and incontinence of bowel 
and bladder. In this case, a neuropsychologist can iden-
tify the cognitive impairments and in conjunction with 
a speech pathologist identify strategies to minimize the 
effects of the cognitive impairment using memory aids, 
checklists, compensatory strategies, and role-playing. 
An occupational therapist can train the patient and fam-
ily on strategies to improve performance of ADLs as well 
as recommend adaptive equipment and perform a home 
evaluation for safety. A rehabilitation nurse can work 
with the patient on establishing an effective bowel/blad-
der routine. A physical therapist can work on balance and 
gait training. If an ankle foot orthosis is needed, a phys-
iatrist can prescribe one, and an orthotist can fabricate it.

c.	 A breast cancer patient may present with a combination of 
lymphedema and restricted range of motion in the shoulder 
of the affected limb and may benefit from management of 
the lymphedema with elevation, retrograde massage, man-
ual lymph drainage, compression therapy with sequential 
graded pumps, compressive garments, therapy to improve 
the range of motion in that limb, and education on protec-
tion of the arm to minimize risk of infection.

d.	 A patient with CIPN may have a combination of neu-
ropathic pain, impaired balance, footdrop, and altered 
gait, and would benefit from medications to treat the 
pain, physical therapy to improve balance and gait, and a 
Â�prescription for an ankle foot orthosis.

Appropriate goal setting is important, as is the reality that in 
active treatment  the patient’s medical status may change quickly. 
If the patient’s cancer diagnosis is associated with a rapid 
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risk factors, and utilize interventions that will minimize the 
risk for harm. Lastly, given the limited use of rehabilitation ser-
vices by cancer patients in need, the physiatrist must work with 
the patient’s family, members of the oncology team, and health 
insurance companies to ensure that access to rehabilitation ser-
vices is not restricted.

Medical Knowledge

GOAL

Demonstrate knowledge of established evidence-based and 
evolving biomedical, clinical, epidemiological, and sociobehav-
ioral sciences pertaining to cancer, as well as the application of 
this knowledge to guide the impact of physical and functional 
impairments and cancer treatment on survivors and society.

OBJECTIVES

1.	 Review important oncology principles including cancer types, 
stages, and grades.

2.	 Describe the cancer prehabilitation and rehabilitation care 
continuum.

3.	 Explain the prospective surveillance model (PSM) in cancer 
rehabilitation.

4.	 Identify opportunities to screen cancer patients for their reha-
bilitation needs along the care continuum.

5.	 Consider safety concerns in the cancer survivor population.
6.	 List examples of physical and/or cognitive impairments that 

may be amenable to cancer rehabilitation interventions.
7.	 Educate patients on making patient-centered decisions regard-

ing their plans of care.

BRIEF ONCOLOGY REVIEW

Cancer is a term that describes abnormal cells dividing uncon-
trollably. Because these cells don’t exhibit normal control, they 
keep dividing and begin to invade other tissues. There are more 
than 100 different types of cancer, but they can be divided 
broadly into the following:

âŒ€■ Carcinomas: These begin in the skin or in tissues that line or 
cover internal organs.

âŒ€■ Sarcoma: This begins in bone, cartilage, fat, muscle, blood 
vessels, or other connective/supportive tissues.

âŒ€■ Leukemia: This begins in tissues that form blood (e.g., bone mar-
row) so that large numbers of malignant cells enter the blood.

âŒ€■ Lymphoma and myeloma: These start in cells from the 
immune system.

âŒ€■ Central nervous system cancers: These begin in the brain or 
spinal cord.

The rehabilitation professional should understand cancer 
stage and grade, with the former generally being more impor-
tant in terms of developing a rehabilitation treatment plan. 
Tumor grade is a description of how abnormal the cells look 
under the microscope. This is generally reported from G1 
(low grade) to G4 (high grade). Cancer staging describes the 
extent or severity of a patient’s malignancy and is based on the 
TNM system, which stands for: T = tumor (size of the primary 

decline, it is a good idea to be proactive in anticipating possible 
future impairments and introducing interventions to minimize 
the impact of the decline in function.

Screening for depression, anxiety, and adjustment disorder 
during the acute treatment of cancer and treating them if present 
can be very beneficial for the patient.

B. Cancer Survivorship. Cancer survivors often have signifi-
cant general as well as specific cancer- or cancer treatment-related 
impairments that can adversely affect the quality of their life and 
roles in their families, communities, work, and school settings. 
It is important to recognize that cancer-related impairments can 
have a considerable impact on individuals as they age. Impair-
ments that were relatively well tolerated at a younger age may 
pose a greater functional burden on individuals as they get older.

Using an impairment-driven approach in cancer rehabili-
tation, physiatrists can tailor their treatment plan on the effec-
tive management of those impairments and utilize rehabilitation 
resources in a cost-effective manner throughout the life span of 
the cancer patient.

C. End-of-Life Care. Physiatrists can have a significant role 
in the care of the cancer patient in the final stages of life. In 
this setting, some important functions include (a) minimizing 
complications associated with debility such as pressure ulcers 
and contractures, (b) appropriate management of pain conditions 
through use of pharmacological and nonpharmacological inter-
ventions, and (c) providing emotional support to the family and 
patient.

Patient Safety and the Rehabilitation Treatment Plan
One of the most important roles of the physiatrist in the care of 
the cancer patient is to minimize the risk of harm while he or she 
is undergoing a rehabilitation program. This should ideally be 
addressed in a proactive manner emphasizing good communica-
tion between providers at transition points in care and recogniz-
ing the potential safety risks to the cancer patient while receiving 
rehabilitative treatments.

Some preventive measures to maximize safety include:

A.	 appropriate prophylaxis for venous thromboembolism 
(VTE)

B.	 advising restrictions on range of motion and weight-bearing 
precautions in patients with bone metastasis

C.	 minimizing risk of infection by washing hands and disinfec-
tion of exercise equipment

D.	 swallowing evaluation in patients at risk for aspiration-
related complications

E.	 cardiac and pulmonary precautions during exercise
F.	 hematological precautions in patients with profound anemia 

and thrombocytopenia undergoing therapeutic exercise (3)

Ethical Issues During Rehabilitation and Treatment
Ethical issues and conflicts in the practice of cancer rehabilita-
tion can arise, and the physiatrist should be able to recognize 
them when they come up, as well as have a strategy for deal-
ing with them. It is important to respect the patient’s wishes 
and autonomy in making clinical decisions regarding care and 
end-of-life treatments (e.g., advance directive), identify safety 
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Consider that there are really three ways that the rehabilita-
tion care may take place. The first way is that the oncology and 
rehabilitation departments are separate entities and don’t have 
much overlap or collaboration. This has historically been the case, 
and it has resulted in a significant gap in care. The second way is 
that the oncology health care team becomes part of the rehabilita-
tion care continuum. This could work but is unlikely as oncologists 
tend to work with large well-established interdisciplinary teams 
already and are not likely to become very involved with another 
large well-established but separate interdisciplinary team. The 
third way, which is most likely to be successful, is for the cancer 
rehabilitation physiatrist and other specialists to become well inte-
grated into the oncology care continuum—working closely with 
the oncologists and other key members of the team. For the phys-
iatrist in private practice, this may mean networking with oncol-
ogy colleagues and attending lectures, such as Grand Rounds, or 
being present when cases are discussed, such as at Tumor Board.

PROSPECTIVE SURVEILLANCE MODEL

The PSM is designed to proactively follow patients throughout 
the care continuum in an attempt to allow for the early identifica-
tion of impairments caused by cancer or cancer treatment (4). If 
impairments are identified, then the goal is to refer patients for 
appropriate rehabilitation interventions. Although there is over-
lap between the definitions of PSM and cancer prehabilitation, 
they are not the same. However, both are important in the cancer 
care continuum. For the purposes of this discussion, the differ-
ences can be quickly summarized as follows:

	 PSM. Occurs throughout the care continuum and is primarily, 
though not exclusively, focused on surveillance in order to facili-
tate early referrals to rehabilitation once impairments develop.

	 Prehabilitation. Occurs only at the beginning of the care con-
tinuum and is primarily, though not exclusively, focused on 
interventions during this discrete time period that will reduce 
or eliminate current and/or future impairments.

Although prehabilitation is a discrete period of time, inter-
ventions may be conducted and assessed beyond the prehabilita-
tion interval. For example, a prehabilitation exercise regimen that 
begins prior to the start of acute cancer treatments may be con-
tinued and followed during and after treatment. A recent review 
on cancer prehabilitation outlined many opportunities to perform 
baseline assessments, to provide pretreatment interventions to 
improve outcomes, and to potentially increase cancer treatment 
options (e.g., a lung cancer patient who is deemed a high-risk sur-
gical candidate may undergo prehabilitation in order to reduce the 
risk of complications during the peri- and postoperative period) (5).

SCREENING CANCER SURVIVORS

The term cancer screening often means screening tests such as 
a mammogram or colonoscopy that is designed to help diag-
nose cancer in its early stage. However, there are other types of 
screening that survivors should undergo. One of the most impor-
tant types of screening is screening for physical impairments and 

tumor); N = nodes (whether the cancer has spread to regional 
lymph nodes); M = metastasis (distant spread). For example, in 
a woman diagnosed with breast cancer classified as T3 N2 M0, 
this means that she has a large tumor that has spread outside the 
breast to regional lymph nodes, but there is no distant spread. 
The TNM system is used to stage the patients from stage 0 to 
4. The TNM classification system is specific to the cancer type; 
for example, in bladder cancer T3 N0 M0 is stage 3, whereas in 
colon cancer this would be stage 2. Moreover, not every cancer 
has a TNM classification; for example, cancers of the brain and 
spinal cord are classified according to their cell type and grade. 
Regardless of the oncology classification used, it is important 
for rehabilitation professionals to understand the extent of the 
cancer involvement, particularly if there is distant metastasis to 
areas such as the brain and/or bone.

UNDERSTANDING THE CANCER 
PREHABILITATION AND REHABILITATION  
CARE CONTINUUM

Prehabilitation is really the beginning of the cancer rehabilitation 
care continuum and has been defined as “a process on the cancer 
continuum of care that occurs between the time of cancer diag-
nosis and the beginning of acute treatment and includes physical 
and psychological assessments that establish a baseline functional 
level, identify impairments, and provide interventions that pro-
mote physical and psychological health to reduce the incidence 
and/or severity of future impairments” (2). The research on cancer 
prehabilitation is evolving, but there is often a “window of oppor-
tunity” between the diagnosis and beginning of treatment in which 
to better prepare patients for upcoming stressors such as surgery 
or chemotherapy (Table 12.1) (2). In general, treatments should not 
be delayed as that may adversely affect survival outcomes.

Cancer rehabilitation, though often thought of as a distinct 
field of medicine, may be better considered as part of the oncol-
ogy care continuum. This shift in conceptualization may help 
to improve the delivery of cancer rehabilitation care, because it 
means that physiatrists and other rehabilitation health care pro-
fessionals will work as part of a larger interdisciplinary oncol-
ogy team. Indeed, most cancer patients are closely followed by 
oncologists who are more likely to refer patients and work col-
laboratively with rehabilitation professionals if the latter are well-
integrated members of an oncology service line. This is not to say, 
for example, that all physiatrists who are cancer rehabilitation 
specialists must work in the same department or even the same 
institution as the referring oncologists. However, there clearly has 
been a significant disconnect between the evidence-based need 
for cancer rehabilitation services, which for some types of cancer 
may be over 90% of the patients, and the delivery of these ser-
vices, which has been reported to be abysmally low (2).

This trend underscores the referral process as a key barrier 
to be overcome in the process of delivering better care. Oncolo-
gists and other key members of the oncology team, such as nurse 
navigators, who are responsible for the overall outcomes of these 
patients and/or the referral process, must be educated about can-
cer rehabilitation and develop close working relationships with 
rehabilitation professionals that they have confidence in.
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exercise regardless of whether they have been screened for impair-
ments and received appropriate rehabilitation interventions. Unfor-
tunately, the “rehabilitation” of cancer survivors too often does not 
include any oversight by trained rehabilitation professionals. Estab-
lishing appropriate screening protocols, identifying impairments, 
and referring patients to skilled rehabilitation professionals is criti-
cal. However, even when all of this is in place, there still may be 
safety concerns. These patients may be elderly and/or frail. They 
often have comorbidities and have endured one or more oncology 
treatments that have caused new problems in an attempt to control 
the cancer. They may have advanced disease with metastasis to 
the bone or central nervous system. Brain metastases may cause 
a myriad of issues that include difficulty with cognition, speech, 
swallowing, and mobility. Even patients without brain malignancy 
may be susceptible to cognitive problems due to delirium or Mild 
Cognitive Impairment (MCI) from chemotherapy. Safety in this 
population, so often prone to a complex interaction of symptoms 
and their triggers, is an important and evolving topic that cannot 
be adequately covered in this chapter. Nevertheless, it’s important 
to note that cancer survivors should be treated by a highly skilled 
interdisciplinary rehabilitation team that is extremely knowledge-
able about the different issues that may arise.

EXAMPLES OF REHABILITATION IN CANCER 
SURVIVORS

Lymphedema is a well-known and important example of cancer-
related sequelae that may be treated, though not cured, by reha-
bilitation interventions. Poorly treated lymphedema may have 
devastating results and is an important condition to screen for 
and treat. Lymphedema most commonly occurs in the upper 
extremities of breast cancer survivors but may also occur in the 
lower extremities in other patient populations (e.g., gynecologic 
cancers) or in the face and neck (e.g., head and neck cancers). 
The mainstay of treatment is controlling the fluid collection, and 
this is usually accomplished with complex (also called complete) 
decongestive therapy (CDT)—a combination of interventions 
that include hands-on manual lymphatic drainage (MLD) as well 
as compression wraps.

CIPN is the most common neurologic sequelae in oncology 
patients. CIPN is frequently caused by drugs that fall into the class 
of taxanes. It usually begins slowly and worsens over the course of 
chemotherapy. Once the offending drug is discontinued, there is 
an opportunity for improvement. Similar to other peripheral nerve 
injuries, the healing usually takes place over the course of 1 year 
or so, and the prognosis is generally better if there is significant 
improvement early on. Rehabilitation interventions likely won’t 
affect neurologic recovery but can improve functional problems, 
including gait and balance issues, which can be significant.

Cancer-related fatigue (CRF) is a very common problem 
and affects the majority of survivors. The accepted definition 
for CRF is an unusual, persistent, subjective sense of tiredness 
related to cancer or cancer treatment that interferes with func-
tioning (8). Distinguishing normal fatigue from CRF is impor-
tant—fatigue is deemed to be pathologic when it occurs during 
usual daily activities, persists for long periods of time, and does 
not respond to rest (9,10). Clinical guidelines for CRF have been 

functional problems. Unfortunately, this type of screening is not 
consistently performed in this population, although it should be. 
In order for patients to be referred by oncology providers to the 
rehabilitation team, a screening process must take place. There-
fore, this type of screening should ideally be performed by the 
oncology team at designated intervals throughout the care con-
tinuum (Table 12.2).

Distress screening has become an increasingly standard 
part of oncology care and provides a unique opportunity to per-
form dual screening—for physical and emotional problems— 
simultaneously. It makes a lot of sense to combine these screen-
ings not only from a time management and human resource  
perspective but also from an evidence-based perspective. This is 
because physical impairments and disability are often the root 
causes of distress in survivors. In fact, research has shown that a 
leading cause of distress is physical disability (6) and that more 
often than not physical problems (versus emotional ones) lead to 
a decreased health-related quality of life in cancer survivors (7).

SAFETY CONCERNS IN CANCER SURVIVORS

There has been recent interest in establishing both effective and safe 
rehabilitation interventions in the cancer survivor population (3). 
Because exercise is known to help prevent primary cancers from 
developing and likely will help prevent cancer recurrence in some 
types of cancer, there has been a tendency to encourage patients to 

TABLE 12.2â•‡ Improving Cancer Rehabilitation Care

âŒ€■ Identify the current gap in care between the number of 
new cancer patients and referrals for cancer rehabilitation 
services (evidence-based need for rehabilitation services)

âŒ€■ Educate both oncology and rehabilitation professionals in 
evidence-based cancer rehabilitation care

âŒ€■ Train the oncology workforce to screen for physical 
impairments and functional problems amenable to 
rehabilitation interventions

âŒ€■ Train the rehabilitation workforce to evaluate and treat 
cancer-related impairments and functional problems

âŒ€■ Include both oncology and rehabilitation professionals in 
the formal cancer care programming, including survivorship 
programming

âŒ€■ Establish an interdisciplinary cancer rehabilitation program/
service line or alternately create a referral process for 
rehabilitation services within the geographic area

âŒ€■ Document the navigation process—assessing and 
overcoming barriers to care

âŒ€■ Report outcomes across the continuum of care, beginning 
with a baseline assessment

âŒ€■ Follow-up and identify new or ongoing rehabilitation needs

âŒ€■ Focus on patient-centered care and encourage active 
participation of the patient in his or her rehabilitation care

âŒ€■ Refer to community-based resources to complement 
rehabilitation care
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combination of Pentoxifylline and vitamin E with hyperbaric 
oxygen therapy improved RFS (18–22), but their benefits are still 
Â�controversial. Preventive treatment including CXCR4 inhibition 
by drugs such as MSX-122 may alleviate potential radiation-
induced lung injury, presenting future therapeutic opportunities 
for patients requiring chest irradiation.

There are many physical impairments and functional prob-
lems that may result from cancer and its treatment. The problems 
vary widely from trismus to radiation-induced fibrosis syndrome 
to rotator cuff impingement. The list is far too long for this chapter.  
However, the basic concepts in rehabilitation remain the same. 
These include understanding the evidence base and evaluat-
ing and treating patients appropriately using standard of care 
guidelines.

SOCIOECONOMIC ISSUES IN CANCER 
REHABILITATION

Socioeconomic issues are very complicated and create a sig-
nificant financial impact on the patient, family, and society. 
Although this topic is extensive, there are a few important 
considerations. It’s important to recognize that cancer reha-
bilitation is generally reimbursed by third-party payers in 
the United States, including Medicare. However, there are 
opportunities to provide advocacy for more comprehensive 
coverage for this vulnerable population. Early research sug-
gests that cancer rehabilitation is cost-effective. For example, 
one systematic review found positive cost-effectiveness ratios 
(23). A recent review on the effect of cancer rehabilitation and 
work suggested that rehabilitation interventions may reduce 
the financial burden of cancer to the individual and society  
(24). Individual patients may be struggling with significant 
financial concerns, and the rehabilitation team should focus on 
understanding whether these may present barriers to care and 
how best to support the patient.

PATIENT-CENTERED CARE

Patient-centered care, at its core, is about making the patient a 
partner in his or her care, especially the decision-making pro-
cess. Patient-centered care involves educating patients and fam-
ily members about treatment options while at the same time 
respecting their values and unique perspectives. In oncology, 
there is a significant focus on survivorship and patient-centered 
care. The Institute of Medicine released a consensus report in 
2013 titled “Delivering High-Quality Cancer Care” that has a 
6-part interconnected framework with the patient at the center—
highlighting patient-centered oncology care (25).

Practice-Based Learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and evaluat-
ing cancer rehabilitation patient care practices, appraising and assim-
ilating scientific evidence, and continuously improving patient care 
practices based on constant self-evaluation and lifelong learning.

developed by the National Comprehensive Cancer Network (11). 
One of the best antidotes to CRF is exercise. However, in this 
potentially fragile population, it is important to consider physical 
impairments and functional problems before recommending any 
formal exercise. Traditional exercise screening protocols may not 
be adequate to assess safety. For example, a young breast cancer 
survivor may have CIPN that affects her balance, and she could 
potentially fall off of a treadmill. Or, this same young woman 
may have cardiomyopathy as a result of chemotherapy and have 
a cardiac event on the treadmill. There are many examples that 
could be given here, but the point is that prescribing exercise in 
cancer survivors involves a sophisticated understanding of the 
patient’s physical and functional impairments as well as cardio-
pulmonary status.

Mild cognitive impairment (MCI) is often called “chemo 
brain.” MCI generally occurs during or following chemotherapy. 
Chemotherapeutic drugs may cause neurotoxicity and possible 
mechanisms for MCI include vascular injury, oxidative damage, 
inflammation, and direct injury to neurons in the brain (12). CRF 
and MCI have some similar findings, but they are not the same. 
Although both conditions may have fatigue as a major patient 
complaint, MCI will have the additional components of cogni-
tive impairment, such as memory loss and decreased attention. 
Rest does not seem to improve the symptoms of MCI, although 
lack of sleep may make it worse. Therefore, if there is a history 
of insomnia, sleep apnea, or some other sleep disturbance, it’s 
important to intervene. MCI may be amenable to rehabilitation 
strategies that are used in other populations such as stroke or 
traumatic brain injury.

Radiation fibrosis syndrome (RFS) is the term used to 
describe a complex set of problems that may result from fibrotic 
sclerosis due to radiation treatment. RFS may affect any tissue 
including, but not limited to, skin and subcutaneous tissue, bone, 
nerves, muscles, lungs, gastrointestinal and genitourinary tracts, 
or other organs. Depending on the site of radiation therapy, radi-
ation intensity, and individual variation in radiation sensitivity, 
the RFS clinical manifestation and severity vary (13). There are 
approximately 14 million cancer survivors in the United States. 
Approximately one-half of these patients will receive radia-
tion treatment at some point during the course of their disease 
(14). RFS can cause both cosmetic and functional impairment. 
The severity of the impairment may not only reduce the qual-
ity of life but also pose significant deterioration in health and, 
in some cases, even be life threatening. RFS is usually progres-
sive and irreversible (15). The most important treatment inter-
ventions are believed to be physical and occupational therapy  
(16). Interventions may include manual stretching, dynamic 
splinting, therapeutic strengthening exercises, adaptive equip-
ment, orthotics, and modalities. Medications are often used to 
control pain and muscle spasms in RFS patients. A nerve stabi-
lizer such as Pregabalin (Lyrica) is the first line for neuropathic 
pain of RFS patients. Tricyclic antidepressants such as Dulox-
etine can be considered in patients who do not respond to Pregab-
alin. Botulinum toxin type A has been described in the treatment 
of RFS-associated sequelae, including trismus, cervical dysto-
nia, and neuralgias (17). Some trials have demonstrated that the 
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Once gaps have been identified, there are several ways in 
which physiatrists can address them. Some examples include 
(a) specialty courses in cancer rehabilitation (29,30), (b) courses 
offered at the annual AAPMR meeting, (c) cancer rehabilitation 
fellowships (31,32), (d) AAPMR resources (e.g., Maintenance 
of Certificate [MOC] online review course [33] and Knowledge 
NOW [34]), and (e) textbooks (35). It is also recommended that 
physiatrists periodically review pertinent sources from other 
clinical specialties such as oncology journals and textbooks.

Another excellent source of knowledge is through partici-
pation in the interdisciplinary team conferences involved in the 
care of complex cancer patients. These teams often include radi-
ologists, medical oncologists, radiation oncologists, surgeons, 
and neurologists, just to name a few. A physiatrist can learn a 
great deal from these team members and can also teach them as 
well about the common impairments in cancer patients. Phys-
iatrists can also learn by observing physical therapists, occupa-
tional therapists, speech-language pathologists, psychologists, 
and social workers who have specialized in the clinical practice 
of cancer rehabilitation as they interact with their patients.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
cancer patients, their families, and other health professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication and 
collaboration with patients with cancer and their caregivers, 
across socioeconomic and cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as the 
interdisciplinary team leader and consultant pertinent to can-
cer rehabilitation.

3.	 Demonstrate proper documentation and effective commu-
nication between health care professional team members in 
patient care as it applies to cancer rehabilitation.

Effective communication and interpersonal skills are essen-
tial in the practice of cancer rehabilitation. The care of the can-
cer patient is very complex, involving numerous medical and 
surgical specialties, nurses, therapists, social workers, and case 
managers across the health care system. A professional network 
often involves hospitals, skilled nursing facilities, home health 
care agencies, and outpatient facilities. This can be very over-
whelming for cancer patients, who are already in a vulnerable 
state, as well as for their family. The problem is made even more 
complex when one takes into consideration the impact of cultural 
and socioeconomic factors on the individual with cancer.

In communicating with cancer patients and their families, 
physiatrists should be empathetic and compassionate in their 
approach. The physiatrist should be mindful of the myriad of dif-
ferent reactions that cancer patients often have when diagnosed 
with the disease as well as during their treatment. This includes 

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in cancer rehabilitation.

2.	 Use methods for ongoing competency training in cancer 
rehabilitation for physiatrists, including formative evaluation 
feedback in daily practice, evaluating current practice, and 
developing a systematic quality improvement and practice 
improvement strategy.

3.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, including 
evidence-based, in treatment and management of patients 
with cancer and the role of the physiatrist as the educator of 
patients, families, residents, students, colleagues, and other 
health professionals.

Practice-based learning and improvement has been 
described as the competency in which the physician holds up a 
mirror to assess and improve his or her practice with the goal 
of improving the care of one’s patients (26,27). Given the com-
plexity of issues facing the cancer patient, the physiatrist car-
ing for this population of patients has to be knowledgeable in a 
variety of medical and surgical subjects to fully understand the 
impact of the impairments and functional limitations affecting 
the cancer patient. He or she must be well versed in principles 
of oncology, radiation therapy, chemotherapy, orthopedics, pedi-
atrics, geriatrics, and neurosurgery, just to name a few. He or 
she must be able to interpret imaging studies such as CT scans, 
MRI, x-rays, and bone scans. The physician should have a work-
ing knowledge of electrodiagnosis and its utility in diagnosing 
cancer-related peripheral nervous system injuries, as well as an 
excellent working knowledge of the musculoskeletal and nervous 
systems. He or she needs to be able to integrate this knowledge 
with data about the patient’s cancer, stage of disease, and treat-
ments rendered to diagnose neuromusculoskeletal injuries and 
provide appropriate treatment. Ideally, the physiatrist should also 
be well versed in principles of pain medicine.

In order to identify gaps in knowledge as it applies to the 
care of the cancer patient, it is advised that the physiatrist perform 
regular self-assessment of his or her knowledge base as it per-
tains to cancer rehabilitation. Self-assessment tools are available 
through the American Academy of Physical Medicine and Reha-
bilitation (AAPMR) (28). Reflection on the care provided to can-
cer patients in one’s practice can be another way to identify gaps 
in knowledge. Some examples of topics to cover in the reflection 
include (a) assessment of the patient’s impairments; (b) knowl-
edge about the cancer affecting the patient, as well as its neuro-
musculoskeletal impairments and treatments; (c) effectiveness of 
treatments rendered to the patient (e.g., injections, medications, 
and therapies); (d) personal effectiveness in coordination of 
patient’s care in the health care system; (e) effectiveness of com-
munication and interpersonal skills in the care of the patient; and  
(f) effectiveness of the education of the patient about his cancer, 
complications, and treatments.

Cristian_87833_PTR_12_130-143_13-08-14.indd   137 8/13/14   11:53 AM



138â•‡ ■â•‡ II: Core Clinical Competencies

OBJECTIVES

Exemplify the humanistic qualities as a provider of care for 
patients with cancer.

1.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

2.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

3.	 Respect patient’s beliefs and goals, privacy, confidentiality, 
and autonomy.

Professionalism in the practice of cancer rehabilitation is 
reflected in adherence to the principles of medical humanism. 
This has been described as “the relationship between physicians 
and their patients that are respectful and compassionate. It is 
reflected in attitudes and behaviors that are sensitive to the values, 
autonomy, cultural and ethnic backgrounds of others” (36). At its 
foundation, medical humanism respects the autonomy of patients 
to make their own decision with respect to their health care.

A principal responsibility of the physiatrist within the 
“shared decision making” model involves providing the patient 
with the necessary medical information about the risks and ben-
efits of a particular treatment plan. This allows for the patient to 
make an informed decision. The physician should be sensitive to 
the patient’s cultural background and his or her values and reli-
gious beliefs when recommending and implementing a treatment 
plan (37) since disparities in treatment and quality of life have 
been reported (38,39).

Medical professionalism is also demonstrated when physi-
cians “align their interests with those of the ill person and be free 
of any self-serving motivation so that patients can trust their physi-
cian’s advice” (37). To adhere to this foundational tenet of the med-
ical profession, the physiatrist should be vigilant for the possibility 
of conflicts of interest when in the process of caring for patients. 
There is a concern that recent changes in health care reimburse-
ment may financially incentivize physicians to pressure patients to 
accept a treatment that may not be consistent with their wishes (37).

Systems-Based Practice

GOALS

Demonstrate awareness and responsiveness to systems of reha-
bilitation team care delivery, and the ability to access, evaluate, 
recruit, and coordinate effectively resources in the system to pro-
vide optimal safe continuum of care and outcomes as it relates to 
cancer rehabilitation.

OBJECTIVES

1.	 Discuss effective coordination of care for cancer patients 
across the continuum of rehabilitative care including at transi-
tion points.

2.	 Describe the judicious use of diagnostic tests, treatments, and 
consultants in the provision of rehabilitative care to cancer 
patients.

understanding the evidence-based relationship between physi-
cal impairments and distress in this population. The physiatrist 
should allow ample time to discuss the cancer diagnosis and its 
impact on the affected individual’s body and level of function 
in a language that is easy to understand and minimizes use of 
medical terminology.

The physiatrist should take the time to learn the patient’s 
style of communication to identify the best way to deliver the 
information. Effective communication requires an apprecia-
tion for the impact of both verbal and nonverbal factors on the 
patient. Maintaining good eye contact and an “open” body 
posture in which the arms and legs are not crossed are some 
examples of effective nonverbal communication. The physiatrist 
should give the patient his or her undivided attention during the 
visit and be mindful of one’s tone of voice as well as volume of 
speech. Active listening skills that include paraphrasing back to 
the patient what was just said and acknowledging the emotional 
impact of the content on the patient are important, as is check-
ing for the patient’s understanding of the content at the end of 
the visit.

Communication and interpersonal skills with other clini-
cians involved in the care of the cancer patient is also important 
for physiatrists in their role as rehabilitation team leaders. The 
physiatrist must understand the impairments, activity limita-
tions, and participation restrictions affecting the cancer patient; 
integrate the input of medical and surgical specialists, nurses, 
therapists, psychologists, social workers, and others involved 
in the care of the patient; and then coordinate the team efforts 
through appropriate goal setting and team leadership. In addi-
tion, the physiatrist relies on effective communication and inter-
personal skills to advocate for the patient with health insurance 
companies and administrative staff at different parts of the 
health care system.

Conflict resolution skills can be an added benefit in deal-
ing with difficult situations between the patients and the clini-
cians involved in their care. A collaborative approach between 
the stakeholders at identifying the concerns and subsequently 
reframing the problem can be used as a foundation for identify-
ing possible interventions.

Medical documentation is an important communication 
tool between providers. As mentioned earlier in the patient 
assessment section, the following information is important to 
document: (a) type and stage of cancer; (b) medical, surgical, 
radiation, and chemotherapy treatments that were rendered and 
any complications associated with them; (c) pertinent rehabilita-
tion precautions (e.g., weight-bearing limitations and hematolog-
ical precautions); (d) names and contact information of pertinent 
clinicians involved in the patient’s care (e.g., oncologists and sur-
geons); and (e) treatment plan (e.g., chemotherapy, radiation, and 
surgery).

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in cancer rehabilitation.
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coordinated and driven by the needs of the person served and his 
or her families/support system to improve quality of life. There is 
a strong emphasis on education of the person served that is “age 
and culturally appropriate and fosters self-management.” The 
cancer rehabilitation specialty program collects and analyzes 
outcomes data and shares that information with its stakehold-
ers; it uses the data to improve the quality of the program. The 
program also acts as a resource to providers on cancer rehabilita-
tion and to the community at large and participates in research 
opportunities (43).

The American College of Surgeons’ Commission on Cancer 
(CoC) is a group of organizations that is “dedicated to improving 
survival and quality of life for cancer patients through standard-
setting, prevention, research, education, and the monitoring of 
comprehensive quality care” (44).

In order for facilities providing cancer care to be accredited 
by the CoC, they must demonstrate compliance with standards 
that ensure that high-quality, comprehensive, multidisciplinary 
care is provided to cancer patients. Cancer rehabilitation is a 
current accreditation standard for the CoC. In 2012, the CoC 
announced new accreditation standards (3.1–3.3) that deserve 
mention since they are relevant to the provision of cancer reha-
bilitation services. These standards are (a) Patient Navigation 
(3.1), (b) Psychosocial Distress Screening (3.2), and (c) Survivor-
ship Care Plan (3.3). In order to meet these standards, accredited 
facilities must demonstrate that (a) barriers to access to care are 
identified on a regular basis; (b) there is monitoring for psycho-
social distress in cancer patients with appropriate services pro-
vided; and (c) cancer survivors are provided with a summary of 
their care as well as a survivorship care plan to assist them with 
navigation through the health care system and facilitate access to 
appropriate clinical resources. Given that cancer survivors often 
have significant physical impairments that require rehabilitative 
care, it is important that facilities providing cancer care screen 
for them and subsequently remove barriers to access appropriate 
rehabilitation resources. Resources have been developed to assist 
clinicians in meeting the intent of these standards from a rehabil-
itation perspective. The STAR Program® (Survivorship Training 
and Rehabilitation) offers a certification program for hospitals 
and cancer centers that includes tools for “evidence based assess-
ment of methods and treatment protocols for both physical and 
psychosocial impairments in cancer survivors” (45).

Physiatrists are ideally suited for the management of an 
interdisciplinary team across the continuum of rehabilitative 
care for the cancer survivor. They are experts at the diagnosis 
and treatment of impairments of the nervous and musculoskele-
tal systems and can serve as clinical care coordinators and advo-
cates for cancer patients among the various physicians involved 
in the care of the cancer patient. As mentioned earlier, this can 
often include many different providers including, but not lim-
ited to, oncologists, surgeons, neurologists, and interventional 
radiologists.

Patient care coordination is an essential role for the physiat-
rist in the care of the cancer patient. This is best accomplished 
by having a good understanding of the patient’s underlying can-
cer diagnosis and stage, treatments rendered to date (e.g., sur-
gical, chemotherapy, and radiation therapy), complications, and 

3.	 Identify cost-saving measures in the practice of rehabilitative 
medicine for cancer patients.

4.	 Examine risk–benefit analysis in the provision of rehabilita-
tion medicine to cancer patients.

5.	 Explain the role of the physiatrist as an advocate for quality 
rehabilitative care and optimal patient care systems for cancer 
patients.

6.	 Identify system problems in the rehabilitation of cancer 
patients and utilize quality improvement tools to improve 
patient safety.

Dietz described four categories of cancer rehabilitation 
interventions—preventive, restorative, supportive, and palliative. 
Preventive interventions focused on (a) improving the patient’s 
level of function prior to the onset of the effects of the cancer and 
its treatment, (b) patient education, and (c) psychological support 
(40). Restorative interventions focused on returning the patient 
to a previous level of function and addressing impairments 
from the cancer and its treatments. Supportive interventions are 
meant to assist the cancer patient to function at the highest level 
within the context of his or her impairments, activity limitations, 
and participation restrictions. This would include teaching the 
patient to use prosthetic, orthotic, and assistive devices to help 
manage daily activities as well as provide emotional support. In 
the palliative stage, the interventions focus on (a) minimizing 
complications such as pressure ulcers, contractures, and muscle 
deconditioning; (b) ensuring adequate pain control; and (c) emo-
tional support for the family.

Using the Dietz model as a guide, one can see that cancer 
rehabilitation services are provided in a variety of settings such 
as inpatient rehabilitation facilities, outpatient rehabilitation pro-
grams, skilled nursing facilities, patient’s home, and hospice. 
The services are provided by a diverse group of rehabilitation 
clinicians such as physical therapists, occupational therapists, 
speech pathologists, rehabilitation nurses, psychologists, and 
social workers, depending on the types of impairments, activity 
limitations, and participation restrictions.

IMPROVING THE QUALITY OF CARE PROVIDED 
TO CANCER PATIENTS AND SURVIVORS

It has been reported that the 5-year survival rate for all cancers 
is 67% with a projected 18 million cancer survivors by 2022 
(2,41,42). With the growing number of cancer survivors, there 
has been an increased awareness of the needs of survivors for 
rehabilitation services to address impairments, minimize activ-
ity restrictions, and maximize participation.

The Commission for Accreditation of Rehabilitation Facili-
ties (CARF) has developed standards for organizations seek-
ing accreditation for cancer rehabilitation specialty programs 
that are meant to be person centered and emphasize a holistic 
interdisciplinary approach to patient care. This care is meant 
to be provided in a variety of settings, by competent person-
nel who provide evidence-based care that addresses preven-
tive, restorative, supportive, and palliative rehabilitation needs. 
Rehabilitation is an integral part of cancer care and emphasizes 
outcomes that “prevent or minimize impairments, reduce activ-
ity limitations and maximize participation.” The care should be 
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drive up costs for the patient’s care. To complicate matters fur-
ther, the patient’s health insurance coverage may have limitations 
with respect to payment for tests and treatment.

Another consideration for inpatient rehabilitation facilities 
is the need for the patient to be able to participate in 3 hours of 
therapy per day if the payer is Medicare. This can be challenging 
to achieve if the patient is away at tests, receiving chemotherapy, 
receiving radiation therapy, or not feeling well enough to fully 
participate in the rehabilitation program. This in turn may limit 
their functional gains.

ADVOCACY FOR QUALITY AND OPTIMAL PATIENT 
CARE

Physiatrists should advocate for the rehabilitative needs of cancer 
patients. There is evidence that in spite of the presence of signifi-
cant physical impairments that are adversely impacting on the 
patient’s ability to ambulate and perform ADLs, there is an unde-
rutilization of rehabilitation services by cancer patients. This is 
multifactorial in nature: (a) reluctance on the part of patients to 
tell their oncologists about their problems with ambulation, gen-
eralized weakness, impaired balance, and cognition; (b) lack of 
awareness and inquiring about these problems on the part of the 
ontological team; and (c) lack of referral for appropriate reha-
bilitation services (49). As the number of cancer survivors con-
tinues to grow, the need for rehabilitative services will continue 
to grow in importance. Physiatrists should educate oncologists, 
surgeons, neurologists, primary care providers, nurses, hospital 
administrators, and payers. The physiatrist should advocate for 
the right cancer rehabilitation services at the right location at 
the right time and by the right cancer rehabilitation providers to 
maximize the patient’s level of function. The physiatrist should 
also educate cancer patients about the important role that reha-
bilitation medicine has in their care as well as provide strategies 
to best advocate for their own rehabilitation needs in the health 
care system.

PATIENT SAFETY AND SYSTEM ERRORS

Patient safety is an important consideration in the provision of 
rehabilitation care across the health care system. As mentioned 
earlier, cancer and its treatment can increase the risk of harm to 
the patient receiving medical and rehabilitative care (50). Ideally, 
patient-centered rehabilitative care is provided by qualified clini-
cians all along the care continuum. Competency of rehabilitation 
team members with respect to rehabilitation of the cancer patient 
should be assessed and gaps in knowledge base identified and 
addressed through education and mentoring. The site where the 
rehabilitative care is provided should also be assessed for poten-
tial safety risks as well as for appropriate emergency equipment 
should an urgent situation arise (3).

Communication and patient care coordination are important 
roles for the physiatrist, especially at transition points in care 
when the cancer patient is especially vulnerable. Use of detailed 
discharge summaries, checklists, and structured communication 
techniques can be very helpful (3).

Physiatrists providing and coordinating the care of can-
cer patients should have a working knowledge of patient safety 

comorbidities, as well as their socioeconomic status and extent of 
family support. The physiatrist should communicate this informa-
tion to the various clinicians involved in the care of the patient as 
the patient moves through various health care systems—especially  
at transition points when some information may not be relayed 
between providers of care. Accurate and complete documenta-
tion in discharge summaries are an essential part of patient care 
coordination. In addition, direct contact either by phone or in 
person with key team members (e.g., oncologist, surgeon, and 
therapist) using techniques such as SBAR (Situation, Back-
ground, Assessment, and Recommendation) can further help 
with communication and coordination of care (46).

At times, the patient’s medical condition may fluctuate, 
and new impairments may arise that can have an impact on the 
patient’s care and quality of life. For example, new lesions in 
the proximal femur of a cancer patient may increase his or her 
risk for pathological fractures. The physiatrist may be asked by 
therapists regarding the weight-bearing status as well as use of 
exercises and modalities in the care of this patient, and she in 
turn would need to discuss the implications of these new findings 
with orthopedists, radiologists, and oncologists and relay that 
information back to the treating therapists. Appropriate patient 
goals for various stages of the cancer can be useful guides for 
the physiatrist in his or her role of coordinating the rehabilitative 
care of the various care providers.

The physiatrist also bears a responsibility to identify appro-
priately trained and experienced therapists and other clinicians 
to care for the cancer patient since not all rehabilitation therapists 
and providers have the same level of expertise in the treatment of 
cancer impairments.

RISK–BENEFIT ANALYSIS AND COST 
AWARENESS

In risk–benefit analysis, the goal is to provide treatment in which 
the benefits to the patient outweigh the risks of the treatments. 
A recent systematic review of cancer rehabilitation found favor-
able cost-effectiveness ratios, but there is limited research in 
this area (47). Rehabilitative interventions can provide signifi-
cant benefit to cancer patients such as improvement in range of 
motion, strength, level of function, and reduction in pain. How-
ever, there are risks associated with rehabilitative interventions 
such as pathological fractures with aggressive range of motion or 
weight bearing, falls, and theoretical potential for injury with use 
of certain modalities. For example, in a recent study in lung can-
cer patients, exercise tolerance improved at the cost of increased 
pain, and rehabilitation did not improve patients’ quality of life 
(48). The physiatrist should identify the risks and benefits to the 
cancer patient as well as the possibility of its occurrence. These 
should be discussed with the patient and his or her wishes taken 
into consideration.

Cost of tests and treatments also needs to be taken into con-
sideration. Given the fragility of the cancer patient, the potential 
for rapid changes in his or her medical condition is always pres-
ent. Therefore, there is always the possible need for diagnostic 
tests (e.g., MRI, CT scan, and bone scan) as well as treatments 
(e.g., chemotherapy and radiation oncology), which can further 
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Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following medications has been associated with 
CIPN?
A.	 Digitalis
B.	 Cisplatin
C.	 Caporal
D.	 Simvastatin
E.	 Aspirin

2.	 Which of the following is a significant and specific safety 
concern for the cancer patient undergoing a rehabilitation 
program?
A.	 Weight-bearing precautions in a patient with metastatic 

disease to the lower extremities
B.	 Blood pressure precautions in a patient with no history of 

hypertension
C.	 Weight-bearing precautions in a patient with metastatic 

disease to the liver
D.	 Seizure precautions in a patient with nonmetastasized 

colon cancer
E.	 Hypoglycemic precautions in a nondiabetic patient

3.	 In the TNM cancer staging system, what does TNM stand 
for?
A.	 T = tumor location; N = nodular density of tumor;  

M = malignancy
B.	 T = type of tumor; N = name of tumor; M = membrane 

surrounding the tumor
C.	 T = time since diagnosis of cancer; N = number of tumors; 

M = memory is affected by tumor
D.	 T = size of the primary tumor; N = spread of cancer to 

regional lymph nodes; M = metastasis or distant spread of 
cancer

E.	 T = size of the primary tumor; N = name of tumor;  
M = metastasis or distant spread of tumor

4.	 Which of the following best characterizes cancer prehabil- 
itation?
A.	 It is the period of time after the acute treatment of the 

cancer has been completed and onset of cancer-related 
impairments

B.	 It is the period of time between cancer diagnosis and the 
end of acute treatment and includes physical and psycho-
logical assessments that establish a baseline functional 
level, identify impairments, and provide interventions that 
promote physical and psychological health to reduce the 
incidence and/or severity of future impairments

C.	 It is the period of time between cancer diagnosis and the 
beginning of acute treatment and includes physical and 
psychological assessments that establish a baseline func-
tional level, identify impairments, and provide interven-
tions that promote physical and psychological health to 
reduce the incidence and/or severity of future impairments

precautions in the provision of rehabilitative care in various set-
tings. In addition, they should understand principles of quality 
improvement methodology as well as root cause analysis and 
how to use them in assessing the quality of care provided to can-
cer patients in the rehabilitation setting as well as in various ways 
that the quality of care rendered can be improved. The reader 
is referred to the chapter on systems-based practice elsewhere 
in this book, as well as other available resources for additional 
information (3,51).

CASE STUDY

A 50-year-old female home health attendant with a history 
of breast cancer that was initially treated with mastectomy 
and axillary dissection, chemotherapy, and radiation therapy 
now presents with stage 4 cancer and is admitted for acute 
rehabilitation to an inpatient rehabilitation facility for medi-
cal debility. There is evidence of metastatic disease involving 
the proximal femur and humerus on the right side and to the 
brain. She has a past medical history of noninsulin diabetes 
mellitus, hypertension, and a recent seizure disorder related 
to metastatic disease. She lives with her husband in an apart-
ment on the second floor of a building with no elevator. She 
has been gradually declining in level of function and ambula-
tion. She complains of difficulties with memory, fatigue, pain 
in her left shoulder, and numbness and tingling sensation in 
the hands and feet. Physical examination is significant for 
poor attention span, impaired memory and organizational 
skills, generalized weakness, nonpitting lymphedema in 
the left upper extremity associated with restricted range of 
motion in the shoulder, “stocking-glove” sensory loss in the 
feet and hands, impaired proprioception, and poor balance. 
She has a history of falls with injuries that have not required 
medical care. Functionally, she has difficulty with transfers 
from bed to chair and is limited to short-distance ambulation 
with a walker.

Case Study Discussion Questions

1.	 Identify the impairments, activity limitations, and participa-
tion restrictions for this patient.

2.	 Write a rehabilitation treatment plan for her, addressing the 
impairments, activity limitations, and participation restric-
tions, that includes short- and long-term goals, precautions, 
and exercise.

3.	 Summarize the potential ethical issues involved in the 
patient’s care.

4.	 Describe the medical and rehabilitative management of the 
impairments identified in this patient’s care.

5.	 Identify the elements of a patient and family education 
program.

6.	 Describe effective communication strategies between the var-
ious caregivers involved in this patient’s care to minimize risk 
of injury to the patient.

7.	 Cite patient safety issues in this patient’s care and identify 
strategies to minimize them from occurring.
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	21.	 Gothard L, Stanton A, MacLaren J, et al. Non-randomised phase 
II trial of hyperbaric oxygen therapy in patients with chronic arm 
lymphoedema and tissue fibrosis after radiotherapy for early breast 
cancer. Radiother Oncol. 2004;70:217.

	22.	 Teas J, Cunningham JE, Cone L, et al. Can hyperbaric oxygen ther-
apy reduce breast cancer treatment-related lymphedema? A pilot 
study. J Womens Health (Larchmt) 2004;13:1008.

	23.	 Mewes JC, Steuten LM, Ijzerman MJ, et al. Effectiveness of mul-
tidimensional cancer survivor rehabilitation and cost-effectiveness 
of cancer rehabilitation in general: a systematic review. Oncologist. 
2012;17(12):1581–1593. Epub 2012/09/18. doi:10.1634/theoncolo-
gist.2012–0151. PubMed PMID: 22982580

	24.	 Silver JK, Baima J, Newman R, et al. Cancer rehabilitation may 
improve function in survivors and decrease the economic burden of 
cancer to society. Work 2013;46:455–472.

	25.	 Ganz P, et al. Delivering High Quality Cancer Care. Washington, 
DC: Institute of Medicine. National Academies; 2013.

	26.	 Ziegelstein RC, Fiebach NH. “The mirror” and “the village”: a new 
method for teaching practice-based learning and improvement and 
systems-based practice. Acad Med. 2004;79(1):83–88.

D.	 It is the period of time between cancer diagnosis and the 
beginning of acute treatment that focuses on psychologi-
cal assessments and interventions to promote psychologi-
cal health to reduce the incidence and/or severity of future 
psychological impairments

E.	 It is the period of time when the cancer is in remission for 
a minimum of 10 years

5.	 Which of the following best describes the most likely reason for 
underutilization of rehabilitation services by cancer patients?
A.	 Patients are reluctant to tell their friends about their diffi-

culties with ambulation, weakness, impaired balance, and 
cognition

B.	 Oncological team members have a very good understand-
ing and awareness of the physical impairments facing 
cancer patients and refer often; however, the patients don’t 
believe there is much benefit from rehabilitation so they 
don’t participate

C.	 There is a lack of awareness and inquiring about these 
problems on the part of the oncological team and lack of 
referral for appropriate rehabilitation services

D.	 There is awareness about these problems on the part of the 
oncological team; however, there is a lack of referral for 
appropriate rehabilitation services
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PATIENT CARE

GOALS

Provide patient care that is compassionate, appropriate, and effective 
for the treatment of a patient with stroke and the promotion of health.

OBJECTIVES

1.	 Describe the key components of the assessment of the patient 
with stroke.

2.	 Discuss the long-term outcomes of stroke.
3.	 Assess the impairments, activity limitations, and participa-

tion restrictions associated with stroke.
4.	 Describe the psychosocial, vocational, and educational 

aspects of stroke.
5.	 Describe potential injuries associated with stroke.
6.	 Formulate the key components of a rehabilitation treatment 

plan for the patient with stroke.

Issues that are relevant to patient care involve understanding the 
medical management of these patients in the acute care setting 
and beyond. But it begins with a thorough history and physical 
examination for these patients.

When taking the medical history of someone with a stroke, 
a chronological description of the development of the condition 
should be included. Risk factors associated with the stroke (both 
nonmodifiable and modifiable risk factors) should be assessed. 
Any prior workup to determine the cause (ischemic vs. hemor-
rhagic) should be identified.

In obtaining the rehabilitation history, it is important to 
ascertain the prior level of functioning, interests, avocations, 
vocation, social supports, and living environment. Review of sys-
tems should include all the systems as they may all be affected 
from both the acute and late effects of stroke.

Key elements of the physical examination particularly specific 
to stroke include assessments of the neurological and musculoskel-
etal systems. Neurological assessment should include motor and 
sensory testing, an evaluation of limb spasticity, swallowing, lan-
guage issues, visual findings, and neglect. There are different syn-
dromes determined by the location of the stroke. Determining the 
location and type of stroke will help guide the rehabilitation profes-
sional to determine the type of rehabilitation needed. Patients also 
need to be evaluated to determine the level of rehabilitation care 
they will need. Depending on their current and prior level of func-
tion, patients may require outpatient, acute, subacute, or long-term 
care following a stroke.

Assessment of rehabilitation needs and readiness for 
rehabilitation participation should, at a minimum, include the 
following:

	 Medical Stability

1.	 Medical workup and treatment plan
2.	 Stable vital signs for 24 hours
3.	 No chest pain within the past 24 hours, with the exception of 

stable angina or documented noncardiac conditions
4.	 No significant arrhythmia
5.	 No evidence of deep vein thrombosis (DVT)

	 Rehabilitation Needs

1.	 Cognitive capability of participating in rehabilitation
2.	 Willingness to participate in rehabilitation services
3.	 Adequate prior functional status
4.	 Capacity

It is important to determine whether the patient will be able to 
tolerate a 3-hour rehabilitation program and whether he or she has 
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the ability to retain information. While under a physiatrist’s care, 
the patient’s decision-making capacity should be assessed. The 
key components of this are multifaceted—and it revolves around 
the patient’s understanding of his or her condition and treatment 
options. The patient should be able to ascertain how it affects him 
or her and be able to express choices made. In stroke patients, this 
may prove to be rather difficult, given possible cognitive deficits 
and/or aphasia. Ultimately, clinical judgment prevails.

The patient’s medical condition should be evaluated for 
level or complexity to determine if he or she will require a 
higher level of medical monitoring. The patient’s support sys-
tems including friends and family in the community should be 
identified to ensure that the patient will have the necessary sup-
port to enable him or her to return to the community safely. The 
likelihood of motor recovery in a timely fashion should also be 
determined. For medical monitoring the clinician needs to think 
about preexisting medical illnesses that necessitate ongoing care 
(e.g., hypertension, diabetes mellitus [DM]), secondary post-
stroke complications (e.g., deep venous thrombosis, pneumonia), 
or acute poststroke exacerbations of preexisting chronic diseases 
(such as angina in a patient with ischemic heart disease). Man-
agement of these conditions can constitute major portions of the 
rehabilitation effort. Some patients may be more disabled by cer-
tain associated comorbid diseases than by the stroke itself. Some 
medical problems, such as heart disease, have been found to 
affect the course and outcome of rehabilitation adversely follow-
ing a stroke. Medical complications can limit the patient’s ability 
to participate in therapeutic exercise programs, inhibit functional 
skill performance, and reduce the likelihood of achieving favor-
able outcomes from rehabilitation. The rehabilitation interven-
tions might also affect the medical condition adversely, causing 
an exacerbation of the disease or necessitating an adjustment in 
the treatment program. Patients who are treated in a stroke unit 
have medical complications that frequently occur during the 
postacute phase of rehabilitation, affecting up to 60% of patients 
(and up to 94% of patients with severe lesions) (1). Common 
medical complications have varied in different reports, but the 
most common complications seen after a stroke include aspira-
tion, pneumonia, urinary tract infection, depression, musculo-
skeletal pain, complex regional pain syndrome (CRPS), falls, 
malnutrition, venous thromboembolism, and pressure ulcer (1).

RETURN TO COMMUNITY

National Stroke Association guidelines estimated that 10% of 
stroke survivors recover almost completely, 25% recover with 
minor impairments, 40% experience moderate to severe impair-
ments requiring special care, 10% require care in a nursing home 
or other long-term care facility, and 15% die shortly after the 
stroke (2). Deutsch et al. concluded that patients with stroke, mild 
motor disabilities, and mild to no cognitive disabilities; patients 
with moderate and significant motor disabilities; and older 
patients with severe disabilities were significantly more likely 
to return to community from an inpatient rehabilitation facility 
rather than from a skilled nursing facility (3).

Some patients after a stroke are able to return to work (RTW). 
Treger noted in his article “Return to Work in Stroke Patients” that 

the reported rate was 19% to 73% (4). Patients more likely to RTW 
are those aged less than 65, a high education level, and white-collar 
employment. A negative predictor was the severity of the stroke. 
The clinician needs to work with the patient and realistically look 
at his or her job duties to determine if the patient will be able to 
RTW. The physiatrist may have to work with employers for modi-
fied work schedules on RTW. Those who are of working age and 
who are unable to work may need to be referred for disability.

Many stroke survivors belong to the retirement age, but one-
third are younger than 65 years. In stroke patients younger than 
65 years who are in the workforce, returning to work is associ-
ated with a sense of independence both socially and financially, 
and sense of well-being. Thus, for these younger stroke patients, 
RTW and community is an integral part of their rehabilitation 
goals in stroke recovery (5). There are some factors that help 
in decision making to RTW such as working years until retire-
ment, occupation, and financial status (6). Studies have shown 
that weakness, neurological deficit, spasticity, and cognitive and 
speech impairment are negative predictors of RTW (7). In addi-
tion, activities of daily living (ADLs) is a strong predictor of 
RTW. The estimated rate of RTW varies widely from 11% to 
85% in stroke population (4,8). Thus, it is imperative to take into 
account the needs and limitations to RTW in stroke survivors 
and set rehabilitation goals to attain maximum functional inde-
pendence. The assessment of the workplace to accommodate the 
stroke patient function is part of the goal assessment.

Another concern for the poststroke population is return 
to driving. Driving requires vision, cognition, and muscular 
strength and physical function (9). Studies have shown that in 
stroke patients, fatigue, strength, and motor activity play a criti-
cal role in resumption of driving. Stroke patients might need 
driving evaluations, training, and adaptation to vehicles in order 
to return to safe driving. Rehabilitation interventions should 
focus on achieving safe driving assessment and training.

STROKE-RELATED IMPAIRMENTS

The risk of death after stroke is greatest in the first month and 
less for ischemic stroke than for hemorrhagic stroke. Thirty-day 
mortality after ischemic stroke is approximately 20% (10).

Death is more likely to occur from medical complications 
than from neurological complications. Those surviving have an 
increased death rate than age-matched controls. Recurrent stroke 
is a major cause of long-term morbidity and mortality. Recur-
rence is highest in patients with atherosclerosis and lowest in 
those with lacunar infarcts. Majority of stroke recovery occurs 
in the first 3 to 6 months, but cognitive and language deficits 
may continue to improve for up to a year later. Within 3 to 6 
months, more than 85% of stroke survivors walk independently, 
Â�two-thirds are independent with ADLs, and more than one-third 
have minimal disability (11). Bard and Hirschberg asserted that 
if no initial motion is noticed during the first 3 weeks or if motion 
in one segment is not followed within a week by the appearance 
of motion in a second segment, the prognosis for recovery of full 
motion is not favorable (12).

Factors predicting poor ADL outcome include the follow-
ing: advanced age, myocardial infarction, DM, severe weakness, 
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poor sitting balance, visuospatial deficits, cognitive changes, 
incontinence, and low initial ADL scores. Approximately one-
third of patients with acute stroke have clinical features of apha-
sia. At 6 months or more after stroke, only 12% to 18% of patients 
have identifiable aphasia (13). Skilbeck and colleagues reported 
that patients with aphasia continue to show some late improve-
ment in language function even more than 1 year after onset (14).

Patients who are classified initially as having Broca apha-
sia have variable outcomes. In patients with large hemisphere 
lesions, Broca aphasia persists with little recovery. Patients with 
smaller lesions confined to the posterior frontal lobe often show 
early progressive improvement, but the impairment may evolve 
into a milder form of aphasia with anomia and difficulty in find-
ing words. Patients with global aphasia tend to progress slowly, 
with comprehension often improving more than Â�expressive 
Â�ability does.

The communicative ability of patients who initially have 
global aphasia improves over a longer period of time, up to a 
year or more post onset. Patients with global aphasia associated 
with large lesions may show only minor recovery, but recovery 
may be quite good in patients with smaller lesions. The extent of 
language recovery associated with Wernicke aphasia is variable.

The Stroke Unit Trialists’ Collaboration Cochrane Review 
(updated in 2001) concluded, “Patients receiving organized 
inpatient stroke unit care were more likely to survive, regain 
independence, and return home than those receiving a less orga-
nized service” (15). The Cochrane review further concluded, 

“Acute stroke patients should be offered organized inpatient 
stroke unit care, typically provided by a coordinated multidis-
ciplinary team operating within a discrete stroke ward that can 
offer a substantial period of rehabilitation, if required; there are 
no firm grounds for restricting access according to a patient’s 
age, gender, or stroke severity” (15).

Recent studies from Thailand have helped shed better light 
on the medical complications during inpatient stroke rehabili-
tation as well as long-term morbidities in stroke survivors (16). 
Their experience showed that 70.3% of patients experienced at 
least one complication (16). Poststroke depression was found most 
commonly, followed by musculoskeletal pain, urinary tract infec-
tion, CRPS type 1, pneumonia, cardiovascular complications, 
falls, upper gastrointestinal bleeding, seizure, and pressure ulcers 
(16). History of myocardial infarction, low Barthel scores, uri-
nary incontinence, indwelling catheters, and dysphagia were risk 
factors for complications. CRPS risk factor was limited shoulder 
range of motion (ROM). Their follow-up report looked at patients 
1 year post stroke and evaluated the morbidities encountered. In 
order of the complications found 1 year post discharge were mus-
culoskeletal pain, shoulder subluxation, depression, spasticity, 
joint contracture, urinary incontinence, dysphagia, pressure ulcer, 
infection, and neuropathic pain. Patients older than 60 years were 
more likely to develop complications. Please see Table 13.1 for 
the list of complications noted to occur with strokes; these should 
be kept in mind when treating stroke patients. Some of these top-
ics will be discussed in further depth in this section.

COMPLICATIONS 
OF STROKE RISK FACTORS MONITORING PREVENTION QUALITY OF CARE

Neurological

Seizure Subarachnoid 
strokes greater risk 
for seizures

Monitor for clinical 
seizure or prolonged 
or intermittent stages 
of consciousness

May start levetiracetam 
and lamotrigine for 
poststroke seizure and 
epilepsy. Prophylactic 
treatment with an anti-
epileptic drug (AED) not 
indicated (VA/DoD clinical 
practice guideline)

Seizure strikes about 
22% of stroke survivors 
(epilepsy foundation)

Infections

Urinary tract 
infections (UTI)

Immobility

Indwelling catheters

Monitor for 
change level of 
consciousness

Obtain UA and UCx 
if suspicious

Monitor for urinary 
retention with 
postvoid residuals 
(PVRs)

Avoid indwelling catheters

Initiation of early 
mobilization

In catheterized patients, 
the risk of urinary tract  
infection (UTI) is 5% per 
day, approaching 100% 
after 30 d

Early treatment of 
colonization decreases 
the risk of catheter-
associated UTI, with 
relative risk reduction as 
high as 75% Prophylactic 
antibiotic use is not 
recommended due to 
increase of resistance

TABLE 13.1â•‡ Complications of Stroke

(continued)
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COMPLICATIONS 
OF STROKE RISK FACTORS MONITORING PREVENTION QUALITY OF CARE

Aspiration 
pneumonia

Severe dysphagia 
and abnormal 
pharyngeal sensation

Airway and 
oxygenation should 
be monitored

Structured 
swallowing 
assessment

Initiation of early mobility

Efficient pulmonary 
toileting

Assessment of dysphagia 
by speech pathologist

Dysphagia occurs in 
approximately 45% of all 
stroke patients admitted 
and is associated with 
higher risk of aspiration 
pneumonia

Immobility Related

Falls

Contractures

Pressure sores

Pressure palsies

Lower body mass 
index (BMI)

Peripheral vascular 
disease

Diabetes mellitus

Dependence on 
mobility

Bed and wheelchair 
alarms

Proper positioning 
techniques

Encourage use of a 
commode, bedpan, or 
urinal every 2 hr during 
waking hours and every 4 
hr at night

Encourage nursing staff or 
family member to adhere 
to bathroom schedule

Encourage use of a 
bedside commode

Pressure ulcers affect 
approximately 9% of all 
hospitalized patients and 
23% of all nursing home 
patients

Thromboembolism

DVT

PE

Immobilization Monitor for LE 
swelling or calf pain

Monitor oxygen 
saturation, heart 
rate, and for any 
dyspnea

Range-of-motion 
exercises can be started 
during the first 24 hr 
poststroke

SQ unfractionated heparin, 
LMWH, and heparinoids 
may be considered for 
immobilized patients with 
acute ischemic stroke

If hemorrhage is a concern 
in the acute stroke, 
prophylactic prevention 
should include the use 
of bilateral–sequential 
compression devices

International Stroke 
Trial demonstrates that 
low-dose unfractionated 
heparin is safe to use 
in ischemic patients, 
recommended dose is 
5,000 IU twice daily

Psychological

Depression

Anxiety

Emotionalism

Confusion

Overt feelings of 
sadness

Loss of previous 
lifestyle

Chemical and 
physiological 
changes in the brain

Left frontal infarcts 
are 70% more 
likely to become 
depressed than those 
who experience 
similar devastating 
injuries

Nurse should 
educate the patient 
and family to 
recognize signs 
and symptoms of 
depression

Supportive therapy

Cognitive behavioral 
therapy

selective serotonin 
reuptake inhibitor  
(SSRI)/ tricyclic 
antidepressants (TCA)

Poststroke depression 
is estimated to occur in 
between 25% and 75% 
of poststroke patients. It 
is highly underdiagnosed, 
and stroke patients 
should be screened

TABLE 13.1â•‡ Complications of Stroke (continued)

(continued)
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Immobility
Immobility can lead to pressure ulcers, atelectasis, contractures, 
and DVT/pulmonary embolus (PE). To help reduce these risks, 
the patient should be mobilized as soon as medically appropriate. 
Patients should be evaluated for need for specialized beds and 
the nursing staff instructed on proper positioning of patients to 
reduce skin breakdown, limb edema, and contractures. Preven-
tion of pressure ulcers depends on early identification of patients 
at risk and reliable implementation of prevention strategies for 
patients identified to be at risk. As per Berlowtiz, patients at 
highest risk for skin breakdown are those with (a) dependence 
in mobility, (b) altered sensation, (c) fecal and urinary incon-
tinence, (d) excessively low or high body mass index, and (e) 
diseases associated with cachexia (17). A valid and reliable pres-
sure ulcer risk assessment tool, such as the Braden Scale, can 
help predict the risk of pressure ulcer development and thus help 
the rehabilitation team implement interventions to prevent skin 
breakdown.

DVT prevention should include the use of low-molecular-
weight heparin (LMWH), heparinoid, or unfractionated heparin 
(if not already on warfarin). Without prophylaxis, a DVT can 
develop in up to 50% of patients with severe stroke (18).

The PREVAIL study determined that LMWH (40 mg per 
day, starting between 24 and 48 hours after stroke onset) was 
superior to using 5,000 units of unfractionated heparin twice 
daily (19,20). In patients who are not ambulatory, antiembolic 
stocking (i.e., compression stockings) and intermittent pneumatic 
compression may enhance the benefit from heparin treatment to 
reduce the incidence of DVT and DVT complications. Prevention 
of PE with the use of retrievable or permanent inferior vena cava 
filters (IVCFs) may be considered for some patients who have 
contraindications to anticoagulation and are at high risk.

Dysphagia
All stroke patients should have an evaluation for their swallow 
function. Dysphagia along with impaired cough and gag reflex 
are risk factors for developing aspiration pneumonia (ASPNA). 
Dehydration and nutritional deficiencies can occur as well. 
A formal swallow evaluation with video fluoroscopy or FEEST 
(Â�flexible endoscopic evaluation of swallowing with sensory test-
ing) may be required. The clinician should also be aware of 
the modified textures of food and liquids that are available at 
their facility and order appropriately. A nasogastric tube may 
be needed in some patients temporarily, and severe dysphagia 
or cognitive impairments may necessitate a PEG (percutaneous 
endoscopic gastrostomy tube) placement. Patients with decreased 
level of consciousness, multiple infarcts, brainstem infarcts, or 
large infarcts are at greatest risk for aspiration. The clinician can 
do a water swallowing test at bedside, with coughing, choking, or 
a wet voice after drinking being suggestive of aspiration.

Falls
Reported rate of falls is 40% in patients (21). Depression, cogni-
tive impairment, and sensory deficits are increased risk factors for 
falls. Most falls occur when trying to transfer out of a wheelchair. 
There is also a high risk of falls in this patient population in the 
community, with 14% of patients falling, with the highest inci-
dence in the first 6 months post discharge (21). It is also important 
to minimize medications that may cause orthostatic hypotension 
(e.g., polypharmacy) as well as to maintain proper hydration.

Orthostatic Hypotension
Orthostatic hypotension is a potential adverse effect of drugs 
used currently in the treatment of cardiovascular conditions such 
as hypertension and cardiac arrhythmias. Caution must be taken 

COMPLICATIONS 
OF STROKE RISK FACTORS MONITORING PREVENTION QUALITY OF CARE

Bowel and Bladder

Constipation Decreased mobility

Inadequate fluid or 
food intake

Depression

Neurogenic bowel

Unable to perceive 
bowel signals

Assess for 
bowel sounds 
and abdominal 
distension and 
evaluate the patient’s 
fluid intake and 
hydration status

Bowel program that 
integrates the use of 
stool softeners, laxatives, 
suppositories, digital 
stimulation, and enemas

Increase fluid and fiber 
intake

Toileting schedule

Constipation and fecal 
impaction are more 
common after stroke than 
incontinence

Urinary dysfunction Immobility Bladder scanner 
can be used to 
evaluate PVRs and 
determine whether 
catheterization is 
necessary. If the PVR 
is >100, intermittent 
catheterization is 
recommended

Intermittent catheterization 
may be necessary to retrain 
the bladder

Approximately half of 
acute stroke patients have 
urinary incontinence. This 
number decreases to 20% 
6 mo poststroke aspirin 
(ASA)

TABLE 13.1â•‡ Complications of Stroke (continued)
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of stroke survivors still having problems on hospital discharge, 
and 15% remaining incontinent after 1 year (22). Increased 
age, increased stroke severity, the presence of diabetes, prostate 
hypertrophy in men, preexisting impairment in urinary function, 
and the occurrence of other disabling diseases increase the risk of 
urinary incontinence in stroke. Stroke survivors usually develop 
a hyperreflexic bladder. The development of a urinary tract infec-
tion can occur with prolonged catheter use, alterations in bladder 
emptying, or reduced fluid intake.

Constipation
Constipation and fecal impaction are more common after 
stroke than fecal incontinence. Immobility and inactivity, 
inadequate fluid or food intake, depression or anxiety, a neu-
rogenic bowel, constipating side effects of medications, the 
inability to perceive bowel signals, lack of transfer ability, and 
cognitive deficits may each contribute to this problem. Goals 
of management are to ensure adequate intake of fluid, bulk, 
and fiber and to help the patient establish a regular toileting 
schedule. Stool softeners and judicious use of laxatives may 
be helpful. Patients on tube feeds may develop diarrhea. Fecal 
incontinence that does not clear 2 weeks poststroke is a poor 
prognostic indicator (23).

Spasticity
Sixty-five percent of stroke survivors develop spasticity after 
a stroke (24). Treatment options include stretching, ROM, and 
serial casting. While oral medication for spasticity is not as effec-
tive for spasticity from cerebral causes versus those of spinal 
origin, medication that can be used include baclofen, Â�tizanidine, 
dantrolene and benzodiazepines. For long-term patients with 
spasticity, there is benefit from phenol and botulinum toxin 
injection. For more severe cases, intrathecal baclofen pumps 
have been used in select cases.

Hemiplegic Shoulder Pain
Lindgren found shoulder pain to be a frequent complication after 
stroke and impairs potential recovery and function (25). Poduri 
reports pain can occur as early as 2 weeks poststroke, but typi-
cally occurs 2 to 3 months after stroke (26). Suspected factors 
contributing to the syndrome include subluxation, contractures, 
CRPS, rotator cuff injury, and spastic muscle imbalance of the 
glenohumeral joint.

Depression
Major depression has been reported by Robinson and Spalletta to 
occur in 21.7% and minor depression in 19.5% of patients follow-
ing a stroke (27). It is associated with worse long-term functional 
outcome after stroke, and treatment with antidepressant agents 
such as selective serotonin reuptake inhibitors have been shown 
to be beneficial.

Aspiration
An observational study assessed the factors that help decide 
the postacute level of care for stroke patients with ASPNA (28). 
It  concluded that patients with ASPNA and a National Insti-
tutes of Health Stroke Scale (NIHSS) value of 7.44 or greater 

in the use of these medications as many have a diuretic effect, 
which may induce orthostatic hypotension. However, orthostatic 
hypotension is more common with medications such as alpha-1 
blockers, adrenergic blockers, and centrally acting drugs. Drugs 
used for the treatment of psychiatric illnesses are all associated 
with orthostatic hypotension. See Table 13.2—orthostatic medi-
cations. The table lists common medications associated with 
drug-induced orthostatic hypotension.

The medical conditions for which the aforementioned medi-
cations are used are very common. Appropriate screening and 
monitoring of orthostatic hypotension should be routinely carried 
out to prevent falls, injuries, and further adverse effects.

Urinary Incontinence
Forty to sixty percent of people admitted to the hospital after a 
stroke can have problems with urinary incontinence, with 25% 

MEDICATION CLASS MEDICATIONS

Alpha-1 antagonists Terazosin

Prazosin

Doxazosin

Antihypertensives/
vasodilators

Angiotensin-converting 
enzyme inhibitors

Beta-blockers

Alpha-beta-blockers

Calcium channel blockers

Clonidine

Hydralazine

Methyldopa

Nitrates

Dipyridamole

Reserpine

Diuretics Hydrochlorothiazide

Loop diuretics

Anticholinergics Oxybutynin

Ditropan

Phosphodiesterase type 5 
inhibitors

Sildenafil

Vardenafil

Antidepressants Tricyclic antidepressants

Trazodone

Monoamine oxidase 
inhibitors

Muscle relaxants Baclofen

Tizanidine

Cyclobenzaprine

Methocarbamol

Opioids Morphine

Oxycodone

Tramadol

TABLE 13.2â•‡ Orthostatic Medications
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techniques (see Table 13.3). In his article about the effectiveness 
of the Bobath concept, Kollen describes it as the most popular 
treatment approach used, but limited data to support its superi-
ority (33). Persons with motor deficiencies following stroke are 
unable to direct nervous impulses to muscles in the different com-
binations used by persons with an intact central nervous system 
(CNS). The goal is to suppress abnormal muscle patterns before 
normal patterns are introduced. Abnormal patterns are modified 
at proximal key points of control, such as the neck, spine, shoul-
der, and pelvis. PNF stimulates nerve/muscle/sensory receptors 
to evoke response through manual stimuli to increase ease of 
movement and promote function. Brunnstrom encourages syn-
ergy patterns that develop after stroke through the use of cuta-
neous/proprioceptive stimuli. Other therapy protocols that are 
currently being evaluated include the use of constraint therapy as 
well as the role of robotics (see Table 13.6)

showed the need for additional postacute care. Those patients 
with ASPNA and an NIHSS value of 10.93 or greater showed the 
need for a skilled nursing facility or subacute care. Patients older 
than 69 years with ASPNA had increased chances of placement 
in subacute care (28).

Cardiac Precautions
A useful set of cardiac precautions in patients undergoing reha-
bilitation was developed by Fletcher et al. (29). Activity should 
be terminated if any of the following develops:

âŒ€■ New-onset cardiopulmonary symptoms
âŒ€■ Heart rate decreases more than 20% of baseline
âŒ€■ Heart rate increases more than 50% of baseline
âŒ€■ Systolic blood pressure (BP) increases to 240 mmHg
âŒ€■ Systolic BP decreases to ≥30 mmHg from baseline or to less 
than 90 mmHg

âŒ€■ Diastolic BP increases to 120 mmHg

STROKE RECOVERY AND ROLE OF 
REHABILITATION

For patients further out from stroke, Pang found there is strong 
evidence that aerobic exercise (40%–50% heart rate reserve 
(HRR) progressing to 60%–80%) conducted 20 to 40 minutes 
and 3 to 5 days per week is beneficial for enhancing aerobic fit-
ness, walking speed, and walking endurance in people who have 
had mild to moderate stroke and are deemed to have low cardio-
vascular risk with exercise after proper screening assessments 
(grade A recommendation) (30). The effects of aerobic exercise 
on other health outcomes require further study.

Motor pattern of recovery from stroke was discussed in 
the classic articles by Twitchell, who detailed stages of recov-
ery from a flaccid state to a progressive increase in tone (31). It 
also details the synergy patterns that develop in the upper and 
lower extremities during the recovery phase. In middle cerebral 
artery (MCA) strokes, proximal recovery occurs before distal, 
lower extremity recovers before upper extremity, and synergy 
patterns develop before isolated voluntary movement. In a study 
of 188 patients with stroke, Nijland et al. found that assessment 
of finger extension and shoulder abduction within 72 hours after 
stroke can help to predict upper limb recovery (32). If, by the 
second day following stroke, patients in whom upper limb motor 
function was affected were capable of some voluntary extension 
of the fingers and some abduction of the hemiplegic shoulder, 
there was a 0.98 probability that they would regain some dexter-
ity by 6 months. Patients with no such voluntary movement on 
the second day had only a 0.25 probability of regaining dexterity 
by 6 months. Full recovery at 6 months was achieved in 60% of 
patients with some early finger extension (29).

There are various different therapy techniques that have 
been used during the rehabilitation process. The most com-
monly used models consist of (a) traditional therapy, (b) Bobath 
Â�concept—neurodevelopmental training (see Table 13.3), (c) pro-
prioceptive neuromuscular facilitation (PNF) (see Table  13.4), 
and (d) Brunnstrom (see Table 13.5). Traditional therapy 
includes ROM, strengthening, mobilization, and compensatory 

Bobath’s Technique:

Aims to inhibit spasticity and synergies, using inhibitory 
postures and movements, and to facilitate normal autonomic 
responses that are involved in voluntary movement

TABLE 13.3â•‡ Neurofacilitation Technique

Proprioceptive Neuromuscular Facilitation Technique:

Uses quick stretching and manual resistance of muscle 
activation of the limbs in functional directions, which are 
often spiral and diagonal in direction

TABLE 13.4â•‡ Proprioceptive Technique

Stage 1 Immediately following the stroke is flaccid 
paralysis

Stage 2 Recovery begins with developing spasticity: At 
this time, development of minimal movement is 
seen in synergies

Stage 3 Spasticity becomes more pronounced and 
patient gains voluntary control through synergy 
pattern: Voluntary movement is synergy 
dependent

Stage 4 Spasticity begins to decline: Some movements 
come out of synergy

Stage 5 Spasticity continues to decline: Movement is 
almost independent of synergy

Stage 6 Normal movement with normal speed

TABLE 13.5â•‡ Brunnstrom Stages

Forces the individual to use the impaired limb by 
constraining the unaffected extremity

TABLE 13.6â•‡ Constraint-Induced Therapy
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ISCHEMIC STROKE

An ischemic stroke is caused by focal cerebral ischemia. There 
are several different mechanisms that can disrupt blood flow 
in the brain. The neurological deficits manifested after stroke 
will depend on the vascular distribution affected by the stroke. 
Eighty-five percent of strokes are ischemic in nature (36). 
Ischemic strokes can be further subdivided into thrombotic or 
embolic.

The Trial of Org 10172 in Acute Stroke Treatment (TOAST) 
classification system for ischemic stroke is based on the underly-
ing stroke mechanisms (37):

1.	 Large artery atherosclerosis: Intracranial, extracranial 
(carotid, aortic arch): Usually occurs during sleep and patient 
awakens unaware of deficits. Deficits may have an insidious 
progression over the course of 24 to 48 hours.

2.	 Cardioembolic: The source of embolic strokes is most often 
cardiac in nature as up to 75% of all cardiac emboli travel 
up to the brain, causing an ischemic stroke. Cardiac condi-
tions that can cause stroke include atrial fibrillation, seg-
mental wall akinesis, paradoxical embolus, patent foramen 
ovale, and congestive heart failure. Atrial fibrillation alone 
is associated with a four to five times increased risk of isch-
emic stroke. The rapid cardiac fibrillations induce the for-
mation of thrombi that can embolize and enter the cerebral 
circulation. Vegetations on heart valves in endocarditis or 
prosthetic heart valves can also be a cause. Embolic strokes 
have a sudden onset and usually occur when patients are 
awake.

3.	 Small vessel: Lacunar infarction Lacunes are small infarcts 
that may be seen in the putamen, pons, thalamus, caudate, and 
internal capsule. They are caused by the occlusion of small 
50 to 200 mm arteries of deep penetrating branches of larger 

Brunnstrom stages: Synergistic patterns that develop dur-
ing recovery from a stroke. A patient can plateau at any of these 
stages but will generally follow this sequence if one makes it to 
full recovery.

MEDICAL KNOWLEDGE

GOALS

Demonstrate knowledge of established and evolving biomedi-
cal, clinical, epidemiological, and sociobehavioral sciences per-
taining to stroke, as well as the application of this knowledge to 
guide holistic patient care.

OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of stroke.

2.	 Identify the pertinent laboratory and imaging studies impor-
tant in stroke.

3.	 Review the treatment and management of stroke.

Taking care of stroke patients is a challenge for the reha-
bilitation specialist. There is a large spectrum of symptoms 
and outcomes for the different stroke syndromes. This chapter 
will focus on issues the provider needs to understand in order 
to best care for patients after developing a stroke. To under-
stand how to manage patients with stroke, the clinician must be 
aware of the pathophysiology of the type of stroke that person 
has, the likelihood of recovery, and the long-term implications 
for the patient. We will first start off describing the various 
stroke subtypes and provide insight into what the clinician 
should be aware of.

It is imperative that the rehabilitation specialist is aware 
of the stroke subtype his or her patient has, as this will lead 
to differences in recovery and complications. Stroke can be 
divided into ischemic or hemorrhagic lesions, with the isch-
emic lesions being the predominant subtype (see Table 13.7). 
Though there are many different causes of stroke, this is out of 
the scope of this chapter. The most common causes and those 
seen most often in the rehabilitation setting will be discussed 
in this chapter.

Stroke is one of the four leading causes of death and the 
number one cause of severe neurological disability in adults. In 
the United States, there are four million stroke survivors and 
more than 750,000 new strokes each year (34,35). Risk factors 
for stroke include both modifiable and nonmodifiable causes. 
which are listed in Table 13.8.

Ischemic lesion Hemorrhagic lesion

Thrombotic Intracerebral

Embolic Subarachnoid

TABLE 13.7â•‡ Types of Stroke

NONMODIFIABLE RISK 
FACTORS FOR STROKE

MODIFIABLE RISK 
FACTORS FOR STROKE

Age (most important risk 
factor)

Risk increases after age 
55 and doubles after each 
decade after 55

Heart disease (congestive 
heart failure, coronary artery 
disease, valvular heart 
disease)

Atrial fibrillation (increases 
risk of embolic stroke by 5)

Race (African Americans 
greater than Whites greater 
than Asians)

Diabetes (twofold increased 
risk)

Hypercoagulable states

Sex (male greater than 
female)

Hypertension

Cigarette smoking

Carotid stenosis

Family history Hyperlipidemia

Alcohol and cocaine use

TABLE 13.8â•‡ Stroke Risk Factors
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ANATOMY

Anterior Circulation
Middle Cerebral Artery

âŒ€■ Occlusion occurs at the stem of the MCA or at one of the 
two main divisions (superior or inferior) of the artery in the 
Sylvian sulcus.

Superior division of the MCA:

âŒ€■ The superior division of MCA supplies the rolandic and pre-
rolandic areas.

âŒ€■ Patients will present with sensory and motor deficits on the 
contralateral face and arm more than on leg.

âŒ€■ Head and eyes will deviate toward affected side.
âŒ€■ Dominant hemispheric lesions on the left side will present 
with global aphasia or Broca’s aphasia.

âŒ€■ Nondominant right-sided lesion will cause visual spatial defi-
cits, hemineglect, and apraxia.

Inferior division of the MCA:

âŒ€■ The inferior division of the MCA supplies the lateral temporal and 
inferior parietal lobes. Lesions affecting this territory will pres-
ent with superior quadrantanopia or homonymous hemianopsia.

âŒ€■ They will also present with Wernicke aphasia if the lesion is 
on the left and visual neglect if the lesion is on the right.

blood vessels. Lacunar infarcts are highly associated with 
hypertension. Since lacunar infarcts affect smaller vessels, 
they usually do not involve higher cortical functions, which 
remain intact following stroke.

4.	 Other: Vessel dissection, venous thrombosis, drug induced
5.	 Cryptogenic

There are other rarer causes for ischemic stroke that account for 
less than 5%. In patients under 30, 20% of those strokes can be 
caused by an arterial dissection (38). There are also other causes 
that are related to vascular (fibromuscular dysplasia, moyamoya 
disease, cerebral autosomal dominant arteriopathy with subcor-
tical infarcts and leukoencephalopathy (CADASIL) syndrome), 
hematological (sickle cell disease, polycythemia vera, essential 
thrombocytosis, thrombotic thrombocytopenic purpura (TTP), 
Waldenstrom macroglobulinemia, hypercoagulable states), 
inflammatory (vasculitis), drug related, infectious, malignant, 
or metabolic causes, as well as migraines. Again for the purpose 
of this chapter, the focus is on the most common stroke subtypes.

There are many different stroke syndromes (Table 13.9) to 
be aware of. Each syndrome will have important implications 
throughout the rehabilitation process.

These can be divided based on anatomy into (a) MCA syn-
drome, (b) anterior cerebral artery (ACA) syndrome, (c) internal 
carotid artery syndrome, (d) posterior cerebral artery (PCA) syn-
drome, and (e) vertebrobasilar syndrome.

VASCULAR SUPPLY SYNDROME LOCALIZATION CLINICAL SYMPTOMS

Middle Cerebral Artery Ataxic

hemiparesis

Posterior limb external 
capsule

Pons

Contralateral ataxia and 
weakness

Gerstmann syndrome Dominant parietal lobe Agraphia

Acalculia

Finger agnosia

Left–right disorientation

Inferior division Contralateral: homonymous 
Hemianopia

Upper quad anopsia

Constructional apraxia

Receptive aphasia

Superior division Contralateral:

Weakness—lower half face, 
upper and lower extremity

Hemisensory loss extremities 
and face

Hemineglect

Expressive aphasia

Posterior Cerebral Artery Alexia without agrapha Left occipital region and

Splenium of corpus collosum

Alexia

Contralateral–homonymous 
hemianopia

TABLE 13.9â•‡ Ischemic Stroke Syndromes

(continued)
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VASCULAR SUPPLY SYNDROME LOCALIZATION CLINICAL SYMPTOMS

Posterior Cerebral Artery 
(cont.)

Balint syndrome Bilateral parietal–occipital 
lobes

Loss of voluntary extarocular 
movemets (EOM)

Optic ataxia

Asimultagnosia

Claude syndrome Midbrain-Tegmentum Ipsilateral-oculomotor nerve 
palsy

Contralateral—extremity 
ataxia

Anton-Babinski syndrome Bilateral occipital lobes Bilateral vision loss with 
unawareness of blindness

Dejerine-Roussy syndrome 
(thalamic pain syndrome)

ventral posterlateral 
nucleus (VPL) and ventral 
posteromedial nucleus (VPM) 
nuclei of thalamus

Contralateral sensation loss 
followed by dysethesia or 
allodynia

Weber syndrome Midbrain-base Contralateral weakness 
Ipsilateral lateral gaze 
weakness

Unilateral occipital Occipital and Inferomedial 
temporal lobes

Contralateral—homonymous 
hemianopia

Ventral pontine syndrome Ventral medial pons Ipsilateral lateral rectus 
paresis

Contralateral hemiplegia with 
facial sparing

Anterior Inferior Cerebellar 
Artery

Lateral pontine syndrome 
(Marie-Foix syndrome)

Lateral pons and middle 
cerebellar peduncle

Ipsilateral:

- Ataxia

- �Facial pain and temperature 
sensory loss

- Hearing loss

- Facial paralysis

- Nystagmus

Contralateral:

- �Trunk and extremity pain and 
temperature sensory loss

Posterior Inferior 
Cerebellar Artery

Lateral medullary syndrome 
(Wallenberg syndrome)

Upper part of medulla 
oblongata and the inferior 
cerebellar peduncle

Ipsilateral:

- Ataxia

- �Facial pain and temperature 
sensory loss

- Horner syndrome

- Dysphagia

- Vertigo

- Nystagmus

Contralateral:

- �Trunk and extremity pain and 
temperature sensory loss 

- Hiccups

Basilar Artery Ataxic hemiparesis Posterior limb external 
capsule

Contralateral weakness

Contralateral ataxia

Anton-Babinski syndrome Bilateral occipital lobes Bilateral vision loss with 
unawareness of blindness

TABLE 13.9â•‡ Ischemic Stroke Syndromes (continued)

(continued)
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be asymptomatic in many patients, occlusion of the ICA can manifest 
as a variety of syndromes with a variable presentation depending on 
the severity of the infarction and the degree of collateral circulation.

Distal ICA occlusion may affect part or all of the ipsilateral 
MCA territory as well. Patients will present with contralateral 
motor and/or sensory symptoms.

Complete ICA occlusion will have a variable clinical presen-
tation. In those with sufficient collateral circulation, symptoms 
may not be present; however, complete occlusion of the ICA can 
potentially cause a massive infarction involving the ACA and 
MCA territory with motor and sensory symptoms found on the 
contralateral side.

If the retinal branch or central retinal artery is occluded, 
ocular infarction may occur, causing visual deficits. Transient 
monocular blindness, also known as amaurosis fugax, can be 
seen prior to the onset of stroke in a small subset of patients due 
to transient occlusion of the ICA. Complete infarction of the cen-
tral retinal artery is extremely rare due to the ample amount of 
collateral circulation available in this region.

Anterior Cerebral Artery
Occlusion at the stem of the ACA, proximal to its connection 
with the anterior communicating artery, usually does not cause 
significant deficits because of sufficient collateral circulation 
available from the opposite side.

Depending on anatomical variation, both anterior cerebral 
arteries may originate from the same stem. An infarction of the 
ACA in this case can cause major disturbances such as aphasia, 
paraplegia, incontinence, and frontal lobe impairments.

Occlusion of one ACA distal to the anterior communicat-
ing artery will result in contralateral weakness and contralateral 
sensory loss with minimal involvement of the upper extremities. 
Urinary incontinence and gait apraxia with a contralateral grasp 
reflex may also be present. Transcortical motor aphasia may 
occur in left-sided involvement.

Internal Carotid Artery
The most common area of occlusion of the internal carotid artery 
(ICA) is beyond the carotid bifurcation. While these occlusions can 

VASCULAR SUPPLY SYNDROME LOCALIZATION CLINICAL SYMPTOMS

Basilar artery (cont.) Lateral pontine syndrome 
(Marie–Foix syndrome)

Lateral pons and middle 
cerebellar peduncle

Ipsilateral:

- Ataxia

- �Facial pain and temperature 
sensory loss

- Hearing loss

- Facial paralysis

- Nystagmus

Contralateral:

- �Trunk and extremity pain and 
temperature sensory loss

Inferior medial pontine 
syndrome (Foville syndrome)

Pons Contralateral weakness

Ipsilateral lateral gaze palsy 
and facial weakness

Medial medullary syndrome 
(Dejerine syndrome)

Medial medulla Contralateral weakness 
and loss of vibration and 
proprioception

Ipsilateral tongue weakness 
and atrophy

Ventral pontine syndrome

(Raymond syndrome)

Ventral medial pons Ipsilateral lateral gaze 
weakness

Contralateral weakness

Ventral pontine syndrome

(Millard-Gubler syndrome)

Basis pontis

Fascicles of CN VI and CN VII

Contralateral weakness

Ipsilateral lateral gaze 
weakness

Locked-in syndrome Bilateral ventral pons Preserved consciousness 
and sensation with paralysis

Sparing of vertical gaze and 
eyelid opening

TABLE 13.9â•‡ Ischemic Stroke Syndromes (continued)
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HEMORRHAGIC STROKE

Hemorrhagic strokes are not as common as ischemic, but they 
have a higher rate of morbidity and mortality among the stroke 
population. Intracerebral hemorrhage (ICH) is bleeding directly 
in the brain parenchymal tissue, and subarachnoid hemorrhage 
(SAH) is due to a rupture of a vessel in the cerebrospinal fluid.

The most preventable risk factor is hypertension for ICH 
(41). Other risk factors include smoking, heavy alcohol (ETOH) 
use, and drugs (cocaine, amphetamines) (41,42). Secondary ICH 
occurs in a minority of patients in association with vascular abnor-
malities, tumors, or impaired coagulation (43,44). Cerebral amy-
loid Â�angiopathy–associated ICH is seen in patients older than 70 
years. ICH has propensity to certain brain sites such as basal gan-
glia (40%–50%), lobar regions (20%–50%), thalamus (10%–15%), 
pons (5%–12%), cerebellum (5%–10%), and other brainstem sites 
(1%–5%) (43,44). Herniation syndromes, which are potentially 
fatal, are seen as a result of increased intracranial pressure (ICP) 
from displacement of brain parenchyma (45). Other consequences 
of elevated ICP may be mass effect, intraventricular extension of 
hemorrhage (IVH) that may manifest as headache, nausea, vomit-
ing, seizures, focal neurological deficits, and altered mental status 
requiring intubation in these patients. Consequently, these patients 
may need urgent evacuation of the hemorrhage to relieve the ICP, 
such as ventriculostomy. Age, Glasgow Coma Score (GCS), initial 
hematoma size, expansion and presence of IVH location of hem-
orrhage (supra versus infratentorial location), and patient’s age are 
the major prognostic factors in ICH stroke (41). About 30% to 50% 
of patients survive, and those who do may show a better recovery 
than their ischemic stroke counterparts in terms of function (46).

Intracranial saccular aneurysms represent the most common 
etiology of nontraumatic SAH. Over the past several decades, the 
incidence of other types of strokes has decreased; however, the 
incidence of SAH has not decreased. Due to the nature of SAH, 
these patients are likely to be younger and have a longer ICU stay 
than other stroke syndromes and have different complications. 
Aneurysms usually occur in the terminal portion of the ICA and 
the branching sites on the large cerebral arteries in the anterior por-
tion of the circle of Willis. A meta-analysis by Wermer and group 
showed an annual rupture risk of 0.6% to 1.3% (47). Subgroup 
analyses revealed that asymptomatic aneurysms were four to five 
times less likely to rupture than symptomatic aneurysms. Those 
aneurysms that were smaller than 5 mm were two to three times 
less likely to rupture than aneurysms larger than <space> 5 mm. 
The same study also showed anterior circulation aneurysms were 
two to three times less likely to rupture than posterior circulation 
aneurysms (those involving the vertebrobasilar system or posterior 
cerebral arteries) (47). Clipping or coiling aneurysms is the surgical 
approach to prevent rebleeding. The left ventricular systolic dys-
function is thought to be due to excessive release of norepinephrine 
from myocardial sympathetic nerves, which could damage both 
myocytes and nerve terminals. Though SAH can occur from child-
hood onward, the incidence is most common between ages 40 and 
60 years (48). Prevalence is also 1.6 times higher in women than in 
men (48).

Posterior Circulation
Posterior Cerebral Artery
The PCA supplies the upper brainstem, the inferior parts of the 
temporal lobe, and the medial parts of the occipital lobe. Clinical 
presentations vary depending on the area of occlusion as well as 
anatomical variations.

Seventy percent of the time, both PCAs arise from the basi-
lar artery and are connected to the internal carotids through the 
posterior communicating artery. Twenty to twenty-five percent 
of the time, one PCA comes from the basilar artery and the other 
PCA comes from the ICA. Five to ten percent of the time, both 
PCAs arise from the carotid arteries (39).

Infarcts of the PCA will present with visual field deficits, 
loss of ability to read (alexia), and loss of power to comprehend 
written or spoken words with repetition intact (transcortical sen-
sory aphasia). The oculomotor (CN3) and trochlear (CN4) nuclei 
and nerves can also be involved.

Vertebrobasilar System
The vertebrobasilar arteries supply the midbrain, pons, medulla, 
cerebellum, and the posterior and ventral aspects of the cerebral 
hemispheres. Vertebral arteries originate from the subclavian 
arteries and are the main arteries of the medulla. At the ponto-
medullary junction, the two vertebral arteries join to form the 
basilar artery, which supply the pons and midbrain.

The cerebellum is supplied by the posterior inferior cerebel-
lar artery (PICA) from the vertebral arteries and by branches of 
the basilar artery—anterior inferior cerebellar artery (AICA) 
and superior cerebellar artery.

Symptoms of vertebrobasilar infarction include vertigo and 
nystagmus, ipsilateral cranial nerve dysfunction, as well as ipsi-
lateral motor or sensory deficits of the face and contralateral side 
of the body, ataxia, dysphagia, and dysarthria. Cortical involve-
ment is spared.

Lacunar Infarcts
Pure motor stroke/hemiparesis, the most common lacunar syn-
drome, is located in posterior limb of the internal capsule, basis 
pontis, and corona radiata.

Ataxic hemiparesis, the second most frequent lacunar syn-
drome, is typically associated with a small deep infarction in the 
pons, internal capsule, or corona radiata. Dysarthria/clumsy hand 
syndrome is typically localized to the upper basis pontis, corona 
radiata, and anterior limb or genu of the internal capsule. The 
main symptoms are dysarthria and clumsiness of the hand. Pure 
sensory stroke is localized at the contralateral thalamus (VPL), 
pons, and posterior corona radiata.

Those who suffer lacunar strokes have a greater chance of 
survival beyond 30 days (96%) than those with other types of 
stroke (85%), and they also have better survival beyond a year 
(87% versus 65%–70%) (40). Between 70% and 80% with lacu-
nar strokes are functionally independent at 1 year, compared 
with fewer than 50% otherwise (40).
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discuss interventional treatment options. Physiatrists should be 
familiar with the landmark Carotid Revascularization Endar-
terectomy versus Stenting Trial (CREST), which compared the 
outcomes of carotid artery stenting with those of carotid endar-
terectomy among patients with symptomatic or asymptomatic 
extracranial carotid stenosis (49). The 2010 CREST trial found 
no significant difference, after 4 years of follow-up, between 
surgery and carotid stenting (49). Overall, patients younger than 
70 years had better outcomes with stenting, while the older 
population tended to have better outcomes with surgery. The 
study concluded that both carotid artery stenting and carotid 
endarterectomy are considerable options in the treatment of 
carotid stenosis and that age may be a considerable factor in 
determining which treatment option will have a better outcome 
for patients.

Cognitive deficits are present even in many patients consid-
ered to have a good outcome. Complications of SAH include the 
following: hydrocephalus, rebleeding, delayed cerebral ischemia 
from vasospasm, ICH, IVH, left ventricular systolic dysfunction, 
subdural hematoma, seizures, increased ICP, and myocardial 
infarction. Nimodipine is used to help reduce vasospasms.

STROKE WORKUP

Patients presenting with stroke will require an in-depth workup 
to determine the type and etiology of their stroke. See Table 13.10 
for a list of diagnostic tests.

One of the main components of the stroke workup is the 
carotid ultrasound examination. This test evaluates the arte-
rial blood flow for stenosis and plaques along the carotid wall. 
If  significant stenosis is identified the clinician will often 

Labs 1. Complete blood count, including platelets

2. Serum electrolytes, urea nitrogen, creatinine, liver function test

3. �Prothrombin time and international normalized ratio (INR), activated partial 
thromboplastin time

4. HgA1C

5. Lipid panel

6. Homocysteine

Cardiac studies 1. ECG (electrocardiogram)

2. �Echocardiogram: Transthoracic echocardiography (TTE)/transesophageal 
echocardiography (TEE) studies are used to assess heart valves and look for cardiac 
abnormalities that could contribute to stroke such as a mural thrombus or patent 
foramen ovale

3. Holter monitor

Imaging 1. �CT scans are more useful in the acute phase because they can detect the presence 
of a hemorrhage and guide treatment options if one is detected. In acute infarcts, 
CT scans are often normal. Infarcted areas appear as hypodense (black) usually 
after 24–48 hours after the stroke. Subtle CT changes may be seen early with large 
infarcts, such as obscuration of gray/white matter junction, sulcal effacement, or 
early hypodensity. Edema can be seen on the third or fourth day as a well-defined 
hypodense area

2. �MRI of the brain is more sensitive than CT scan in detecting ischemic infarcts 
(including small lacunes) and posterior cranial fossa infarcts, which are not 
visualized on CT scan. Early infarcts appear as increased (white) signal intensities 
on T2-weighted images, more pronounced after 24 hours up to 1 week. Tl-weighted 
images may show mildly decreased signal. Chronic infarcts may show decreased Tl- 
and T2-weighted signals

3. �MRA: Extracranial and intracranial arteries are also common sources of brain 
embolism and should be studied

4. �Angiography: Angiography may also be performed to evaluate blood vessels and 
check circulation. They are particularly useful in detecting vascular anomalies such 
as aneurysms, vascular malformations, arterial dissections, narrowed or occluded 
vessels, and angiitis

5. �Transcranial Doppler ultrasonography is useful for evaluating more proximal vascular 
anatomy through the infratemporal fossa, including the MCA, intracranial carotid 
artery, and vertebrobasilar artery

6. �Other imaging studies include carotid ultrasound with real-time B-mode imaging and 
direct Doppler examination, which can detect carotid stenosis or ulcerative plaques

TABLE 13.10â•‡ Stroke Workup

(continued)
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patient care practices based on constant self-evaluation and life-
long learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in stroke.

2.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

3.	 Describe some areas paramount to self-assessment and life-
long learning, such as review of current guidelines, includ-
ing evidence based, in treatment and management of patients 
with stroke and the role of the physiatrist as the educator of 
patients, families, residents, students, colleagues, and other 
health professionals.

There is still so much that needs to be learned about stroke 
recovery. It is imperative for the new clinician to stay abreast on 
all the latest details regarding treatment and recovery from stroke. 
There is a wealth of material regarding stroke and new treatment 
protocols are being developed. Outcomes measures that should 
be looked at include morbidity, mortality, quality of life, func-
tional status, patient satisfaction, access to care, and utilization 
of health care. Effective rehabilitation improves functional out-
comes. The most widely used measure is the FIM score, and the 
physiatrist should be aware of scoring. This tool has been tested, 
but it still lacks the ability to monitor the patient’s ability to carry 
out more complex tasks such as shopping, meal preparation, use 
of telephone, driving a car, and money management. New stroke-
specific outcome measures such as the Stroke Impact Scale may 
be more comprehensive. Cochrane Reviews (www.cochrane.
org) is a useful resource in obtaining the latest recommendations 
based on evidence decision making. The evidence-based stroke 
review of stroke rehabilitation (www.ebrsr.com) may serve as a 
resource for information as well as the VA/DoD clinical practice 
guidelines for Â�management of stroke (50).

A 2010 article by Reeves looked at the development of 
stroke performance measures, definitions, methods, and current 
measures (51). Based on recommendations from the 2008 report 
from the American College of Â�Cardiology/American Heart 
Association (ACC/AHA), Get With The Guidelines®-Stroke is 
an in-hospital program for improving stroke care by promoting 

FUNCTIONAL EVALUATION

The physical functioning in stroke patients can be assessed by a 
number of measures such as the functional independence measure 
(FIM), NIH Stroke Scale, Barthel Index, and modified Rankin 
Scale (mRS). FIM is the most widely used scale in the rehabilita-
tion field. It is an 18-item ordinal scale that is used during inpa-
tient rehabilitation to monitor progress. FIM was created in 1996 
by the Guide for Uniform Data System for Medical Rehabilita-
tion (UDSMR) (www.udsmr.org). The Centers for Medicare and 
Medicaid services (CMS) use the UDSMR FIM instrument for 
Inpatient Rehabilitation Facility Prospective Payment System.

The Barthel Index of ADLs rates each ADL on an ordinal 
scale. The ADLs that are graded are as follows: feeding, bathing, 
grooming, dressing, bowels, bladder, toilet use, transfers (bed to 
chair and back), mobility, and stair negotiations. The scale ranges 
from 0 to 100. The highest score of 100 indicates full indepen-
dence in all of these categories and 0 indicates a bedridden, fully 
dependent state. A higher number on the scale is associated with 
a greater likelihood of independence of the patient following dis-
charge from the hospital.

The NIH Stroke Scale is used as a clinical assessment tool 
to evaluate acuity of stroke patients, determine appropriate treat-
ment, and predict patient outcome. It is an abridged neurological 
examination that allows the clinician to evaluate consciousness, 
cranial nerve function, motor activity, sensation, language, and 
speech. Physiatrists should familiarize themselves with the scale, 
which can be found online at www.ninds.nih.gov/doctors/NIH_
Stroke_Scale.pdf

The mRS was created in 1957 by Dr. John Rankin of Stob-
hill Hospital Glasgow, Scotland, and modified by Prof. C. War-
low’s group at Western General Hospital in Edinburgh. The mRS 
measures the degree of disability or dependence in carrying out 
ADLs in stroke patients.

Practice-Based Learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own stroke patient care practices, appraise and 
assimilate scientific evidence, and continuously improving your 

Toxicology screen In selected patients, for example, young adults toxic screen is useful

1. Blood alcohol level

2. Cocaine

3. Other toxins

Specific test 1. �Lumbar puncture if subarachnoid hemorrhage is suspected and head CT scan is 
negative for blood

2. Electroencephalogram if seizures are suspected

Patients under the age of 50 should 
be worked up for hypercoagulable 
disorders

They will need the following laboratory tests:

Lupus anticoagulant, cardiolipin Abs, protein C and protein S activity, AT III activity, factor 
V Leiden, prothrombin gene mutation, activated protein C resistance, beta-2, glycoprotein 
1 Abs, MTHFR mutation, HIT antibodies, and serum HB electrophoresis can be considered

TABLE 13.10â•‡ Stroke Workup (continued)
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Stroke is one of the foremost leading causes of disability, 
and the impact this has on patients and their families is immense. 
Stroke patients and their family members are faced with mak-
ing many decisions regarding immediate medical care, as well 
as short-term and long-term follow-up. It is imperative to pro-
vide appropriate education and counseling to help patients and 
their caregivers make informed decisions about their care and 
to assist them in adjusting to any new roles that are emerging. 
Family meetings comprised of the medical team, patient, and 
their caregivers provide the perfect platform for open exchange 
of information. During these meetings, the physiatrist will be 
the team leader and have the responsibility of counseling and 
educating the patient and his or her loved ones on the treatment 
plan. As team leader, the physiatrist must remember to be empa-
thetic and consider both the patient’s wishes and the family’s 
when deciding care.

A multidisciplinary approach involving occupational thera-
pists, physical therapists, neuropsychologists, speech patholo-
gists, nursing staff, orthotists, social workers, and physicians 
enables a panoramic view. To optimize care, all team members 
should be aware of the subset of stroke, the resultant deficits, and 
the prognosis for recovery. Team members should be working 
together in setting goals and all relaying the same information 
to the patient and family. Careful documentation is important 
in identifying the rehabilitation goals and needs of the patient. 
In particular, functional recoveries and motor gains should be 
recorded so team members may track the progress and adjust 
short- and long-term goals accordingly.

Together, the team can be the ultimate patient advocate. It is 
the role of the medical team to educate the patient and his or 
her family on the risks of the patient’s type of stroke and the 
appropriate lifestyle modifications to prevent a secondary event. 
The patient should feel included in the rehabilitation treatment 
plan and should understand his or her rehabilitation potential. As 
providers, it is important to recognize the fears and frustrations 
undertaken by the patient.

The challenges presented in stroke patients run a large 
range. They might be losing their independence and their role in 
the family and have difficulty with speech and comprehension, 
making communication challenging or feeling frustrated over 
modifications needed in their diet. After a stroke, a large num-
ber of patients will likely not return to their previous baseline 
of function and their frustration and fear must be understood by 
the clinician. They must learn to adjust to their new limitations 
safely, and the medical team can aid this process by providing 
and explaining the role of adaptive equipment such as walkers, 
wheelchairs, or orthotics and the process of the rehabilitation 
program. Communication is key and patience is essential when 
guiding patients in their poststroke care.

The poststroke rehabilitation guideline published by the 
AHCPR (1995) does not address whether or not goals should 
be set, but rather how goals should be used (52). Best common 
practice is to develop comprehensive goals that cover the level 
of disability and include psychosocial needs. The guideline 
recommends that “Both short-term and longer term goals need 
to be realistic as relates to current levels of disability and the 
potential for recovery” (52). Setting patient goals has multiple 

consistent adherence to the latest scientific treatment guide-
lines. Ten process-based performance measures relevant to 
acute hospital-based stroke care have now been developed and 
endorsed (51). These measures include intravenous thromboly-
sis, DVT prophylaxis, dysphagia screening, stroke education, 
discharge-related medications (antithrombotic therapy, choles-
terol-reducing agents), smoking cessation, and assessment for 
rehabilitation (51).

There are currently at least five major U.S.-based stroke 
quality improvement programs implementing stroke measures. 
Data indicate that rapid improvements in the quality of stroke 
care can be induced by the systematic collection and evalua-
tion of stroke performance measures. However, current stroke 
measures are relatively limited, addressing only inpatient 
care and mostly patients with ischemic stroke. Stroke qual-
ity improvement is still in its early stages, but data suggest 
that large-scale improvements in stroke care can result from 
the implementation of stroke performance measures. Perfor-
mance measures that address multidisciplinary stroke unit 
care, outpatient-based care, and patient-oriented outcomes 
such as functional recovery should be considered. Ongoing 
challenges relevant to stroke quality improvement include the 
role of public reporting and the need to link better stroke care 
to improved patient outcomes.

Other organizations monitoring include The Joint Commis-
sion, which identifies centers that make exceptional efforts to 
improve patient outcomes and comply with clinical guidelines. 
The CMS also has an incentive with pay reporting program for 
clinicians and hospitals.

INTERPERSONAL AND COMMUNICATION 
SKILLS

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
patients, their families, and other health professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication and 
collaboration with patients with stroke and their caregivers, 
across socioeconomic and cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as 
the interdisciplinary team leader and consultant pertinent to 
stroke.

3.	 Demonstrate proper documentation and effective commu-
nication between health care professional team members in 
patient care as it applies to stroke.

Physiatrists specialize in identifying the medical needs 
and goals of patients who have suffered strokes. They are 
responsible for directing the multiple teams that are involved 
in patient care and bridging communication between such 
members. Furthermore, the patient’s caregivers and loved ones 
need to be fully educated on the patient’s stroke prognosis and 
recovery.

Cristian_87833_PTR_13_144-164_13-08-14.indd   158 8/13/14   11:59 AM



13: Strokeâ•‡ ■â•‡ 159

The rehabilitation specialist must be mindful of coverage 
based on insurance issues for rehabilitation services and durable 
medical equipment. Medicare does not cover wheelchairs for 
patients who can walk short distances on flat surfaces in the 
home, even though patients may not be able to negotiate at a com-
munity level. It is important to be mindful of these restrictions 
that can impact your patient’s quality of life and reintegration to 
the community. The physiatrist must be ready to advocate on the 
patients’ behalf.

The importance of humanistic qualities including empa-
thy and compassion are of utmost importance for the physiatrist 
to encompass. The physiatrist must empathize and realize the 
impact of the stroke on the patient and his or her life. It is also 
important to be mindful of cultural, diversity, gender, age, race, 
religion, disabilities, and sexual orientation in the care of the 
patient by the clinician. It has been noted in studies that minori-
ties have a higher stroke risk with stroke occurrence at an earlier 
age. African-Americans and Hispanic Americans may have a 
stroke at a younger age, as noted by Trimble. A younger patient 
may not feel comfortable going to a subacute rehabilitation facil-
ity, often misunderstanding it as a long-term nursing home. The 
physiatrist needs to explore these issues and be sensitive to feel-
ings their patients might have over these issues (54). Health dis-
parity issues lead to a greater risk for stroke and the need for 
preventative care must be highlighted.

It is important to develop a trusting relationship with the 
patients and encourage them during their rehabilitation process 
to ensure the patients feel part of the team when developing their 
rehabilitation plans. Support groups may be useful for survivors 
of stroke. In older patients who suffered from a severe stroke, 
there may be ethical issues about end-of-life decisions and nutri-
tional support. Patients with SAH are usually of a younger age, 
and 50% of these patients may remain permanently disabled 
because of cognitive dysfunction (55). These issues, as well as 
long-term return into the community setting and adjusting to 
new roles in the family, should be addressed with the patient and 
family.

The ethical issues pertaining to a stroke population are not 
limited to withdrawal of life-sustaining treatment; they also 
encompass poststroke rehabilitation (56). Some stroke patients 
might be high functioning, with cognitive deficit and lack of 
insight; these patients might require one-to-one observation for 
the risk of elopement or compliance to treatment. The use of 
restraint is not encouraged in stroke patients in the rehabilita-
tion unit. The use of sedatives can impair the level of alertness. 
Restraint use in stroke patients with agitation, falls, impulsiv-
ity, and poor mental status interferes with medical manage-
ment and therapy. The Eastwood 1999 study looked into the 
high-cost physical restraints have in the rehabilitation patient 
from direct observation (57). The Amato study in 2006, a study 
on quality improvement, showed that 34% of rehabilitation 
patients fall while they are in physical restraint (58). The alter-
natives of restraints are also employed to maintain patients’ 
self-respect.

Patients with dysphagia may be frustrated by their inability 
to eat a regular diet and require a PEG tube placement until their 
dysphagia improves.

utilities. Goals should be realistic targets for use by the patient, 
family, and staff. Goals can create an environment of treat-
ment consistency among treating disciplines, serve as bench-
marks for response and recovery, and provide a basis for team 
meetings.

Stroke rehabilitation is faced with the daunting task of dis-
cussing with the patient and caregivers the extent of functional 
limitation and guidance on the likelihood of desired rehabilita-
tion outcomes being achieved. Many of these patients may have 
speech difficulties and cognitive deficits and face the frustra-
tions of having an expressive aphasia, leading to inability to 
convey their needs to the medical team and their family. Thus, 
the rehabilitation team has a responsibility to employ patience 
in dealing with stroke patients and practice sensitivity in com-
munication with the stroke population. When communicating 
with stroke patients, it is imperative to keep the content simple 
and delivered in a slow, normal, and pleasant tone. You should 
give them a reasonable amount of time to respond, and repeat 
a statement when necessary without interrupting to ensure you 
comprehend. Also try to avoid corrections. It has been shown 
that using gesture and visual aids can augment communication 
(53). Recommendations include that patient and family/care-
giver education should be provided in an interactive and writ-
ten format, family conferences are a useful tool, and patient 
and family education should be documented.

PROFESSIONALISM

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in stroke.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
patients with stroke.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy and autonomy.
5.	 Recognize the importance of patient education in the treat-

ment of and advocacy for persons with stroke.
6.	 Describe the impact of demographics on the care of persons 

with stroke.

The rehabilitation specialist has to be mindful of cultural barri-
ers that may affect stroke patients. Issues of privacy are impor-
tant, but many stroke patients may be cognitively impaired and 
aphasic and will require identification of a medical proxy to 
help with decision making. It is also essential to address issues 
of recovery for patients with severe stroke and treatment given. 
If necessary, DNR (do not resuscitate) and DNI (do not intubate) 
orders should be clarified as well as the need for a feeding tube. 
A living will can be suggested to cognitively intact patients to 
ensure their further wishes are followed.
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OBJECTIVES

1.	 Describe key components and available services in the reha-
bilitation continuum of care and community rehabilitation 
facilities.

2.	 Discuss how to work effectively in various systems of care.
3.	 Describe optimal follow-up care.
4.	 Identify important markers of quality of care.
5.	 Discuss cost-effectiveness, utilization, and management of 

resources.
6.	 Review proper medical record keeping and documentation as 

the patient moves along the continuum of care.
7.	 Demonstrate an advocacy role that the physician should dis-

play for quality of care for their patients with stroke.
8.	 Participate in identifying and avoiding potential systems- and 

medical-related errors for stroke and strategies to minimize 
them.

A physiatrist must be able to assess and evaluate the resources 
needed for achieving optimal outcomes in all spheres for per-
sons with a stroke. It is essential to assess the patient in order 
to place him or her in the proper treatment program, ranging 
from an acute setting, subacute setting, home, outpatient, or 
home exercise program. Each stroke patient may require a dif-
ferent approach for his or her long-term rehabilitation needs. 
Consideration must be given to the patient’s expected recovery 
based on his or her functional deficits and comorbid conditions. 
Furthermore, the amount of family support, health insurance, 
and resources available must be considered as the patient goes 
through each stage of the rehabilitation plan.

Post stroke, the first component of the rehabilitation system 
begins in the acute hospital setting (59). Acute care is defined as 
the period immediately following the onset of an acute stroke, 
which usually takes place in either a medical service or a special-
ized stroke unit. From the medical perspective, BP monitoring is of 
prime importance. From a rehabilitation perspective, prevention of 
secondary complications such as skin breakdown, venous throm-
boembolism, atelectasis, ASPNA, contracture formation, depres-
sion, and bowel/bladder issues is equally important. Education of 
the long-term consequences of stroke in regard to activity limita-
tions, recovery, and the rehabilitation process should begin here. 
When educating the family, the importance of how to avoid sec-
ondary complications through crucial interventions such as proper 
positioning and therapy should be emphasized. Secondary compli-
cations are minimized if the rehabilitation process is started early.

Stroke rehabilitation after discharge from acute care can be 
administered in an acute inpatient rehabilitation unit, subacute 
nursing facility, the patient’s home, or an outpatient facility (60). 
It must be determined if the patient is more appropriately suited 
for an acute 3 hr/d program versus a subacute 1 hr/d program. 
Factors that need to be accounted for in order for proper place-
ment include current medical status, functional deficits, predic-
tors of recovery, and family support. Strong family support has 
been shown to improve outcomes, especially in patients with 
severe physical or cognitive deficits (61). The Stroke Unit Trialists 

Family caregivers and friends play a critical role in a loved 
one’s recovery from stroke, particularly as time spent in hospitals 
and rehabilitation facilities continues to decrease. Stroke recovery 
lasts for at least 2 years after stroke onset, so most of the support 
during this period comes from informal sources including friends 
and family members. Studies revealed that family support is asso-
ciated with progressive improvement for rehabilitation patients 
(both physically and psychologically). Further, greater commu-
nication as a rehabilitation team with caregivers can reduce psy-
chological stress and facilitate better adjustment to an illness or 
disability, thereby improving quality-of-life and long-term out-
comes. In terms of emotional reactions, caregivers often feel one 
or more of the following: anxiety, guilt, depression, frustration, 
resentment, impatience, and fear. (Fear that a stroke may happen 
again, fear that the stroke survivor may be unable to accept his or 
her disabilities, fear that the survivor may require nursing home 
placement, fear that the caregiver may make mistakes, and fear 
that families and friends will abandon them.) Coping with these 
reactions is paramount to a healthy caregiver, and ultimately, to a 
well-adjusted patient. It is crucial for family members to take care 
of their own needs in addition to those of the patient.

Finally, patients must understand their risk for further stroke 
and the importance of lifestyle modifications to help prevent fur-
ther strokes. Further intervention may be needed to let the public 
at large be aware of the early warning signs of stroke so that they 
seek medical attention early and be in the window for treatment 
with tissue plasminogen activator (t-PA) for ischemic stroke. 
With the use of t-PA there may be a reduction in the degree of 
disability from an ischemic stroke. Education about the impor-
tance of early intervention is important for patients and families.

Physicians can work on educating the public on stroke pre-
vention, by making the public aware of modifiable risk factors 
that can help reduce the risk of developing the most common 
types of stroke. Education remains of key importance in instruct-
ing patients of the significance of treatment of hypertension, 
heart disease, diabetes, reducing cholesterol levels, and smoking 
cessation.

Ischemic strokes have the highest incidence in people over 
65 years of age. Given the advanced age of these patients, home 
care services and facility settings may be appropriate for many 
of these patients. The physician’s role is to advocate for these 
patients, in both having rehabilitation services available to them 
during their potential for maximal recovery and having resources 
available to them in the community to help them maintain their 
maximum level of independence and reduce the costs needed for 
caregivers.

SYSTEMS-BASED PRACTICE

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in 
the system to provide optimal continuum of care as it relates 
to stroke.
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Collaboration concluded that patients receiving organized inpa-
tient stroke unit care were more likely to survive, regain inde-
pendence, and return home than those receiving a less organized 
service (15). Rehabilitation should start as early as possible, once 
medical stability is reached.

Patient safety issues that need to be addressed in this patient 
population include adequate assessment of swallowing and risk 
for aspiration, risk of fall, decubitus ulcer prevention, appropri-
ate DVT prophylaxis, and concurrent cardiac issues. Patients at 
highest risk for skin breakdown may have impaired sensation 
and mobility, urinary incontinence, diabetes, peripheral vascular 
disease, or lower body mass index (62). More than 50% of stroke 
mortality is attributable to medical complications (63). The most 
common is infection, with pneumonia and urosepsis each occur-
ring with a frequency of about 10% and 13%, respectively (64).

While obtaining routine workup for patients to look for 
DVT is not recommended, DVT prophylaxis is encouraged for 
all patients after a stroke unless there is a contraindication.

A patient who is not currently independent may still be able 
to go home with proper training and equipment if he or she is 
equipped with strong family support, insurance that supports 
home care services, and transportation benefits. Home therapy 
sessions can be useful to help evaluate for necessary adaptive 
equipment. As patients improve, they may be advanced to an out-
patient setting with specialized equipment. Following good prog-
ress and advancement, an outpatient therapy setting may become 
more appropriate due to the specialized equipment afforded 
in the gym to further maximize functional capabilities. Some 
patients, however, require further rehabilitation prior to going 
home to an outpatient program. It may be a difficult choice for 
those patients to make the transition from an acute rehabilitation 
setting to a subacute rehabilitation setting instead of going home 
with their families. It should be explained to the patient that there 
is a continuum of rehabilitation services and care and the impor-
tance of transitioning to the next level should be emphasized. 
There is a financial consideration to being admitted to a subacute 
rehabilitation, and not all may have this benefit based on their 
insurance coverage. Others may not have the option or benefits 
to cover for longer-term care. These issues should be addressed 
as well to best help the patient and his or her plan for long-term 
needs. If patients were working prior to their stroke but are now 
unable to work, alternate insurance plans should be explored. 
Various health insurance plans might be available, and with the 
help of the patient’s social worker, the optimal plan that covers 
the patient’s current and future medical and rehabilitation needs 
can be chosen.

As the patient transitions between the care units, good 
handoffs are key. It is important to implement a process that 
clearly defines the transfer of responsibility from one caregiver 
to another. The purpose of the handoff is to provide the accept-
ing doctor a summary of the patient’s clinical course to date. 
Although it is often impossible and even counterproductive 
to include all details, certain pertinent medical information is 
critical and should be required (see Table 13.11). Particularly for 
stroke patients, this includes type of stroke, location of stroke, 
medical comorbidities, and medication, allergies, as well as 
a review of critical laboratory work and vital signs. To ensure 

Patient 
demographic

Age, sex, past medical history (PMH), past 
surgical history (PSH)

Reason for 
admission

Chief complaint with duration of symptoms

Diagnose

Hospital 
course

Admitting service

Diagnostic tests and procedures—with dates

Treatments

Major events—falls, codes, emergent care 
received

Active 
problems

Infections

Pending procedures

Baseline 
physical 
examination

Mental status—awake, oriented to person, 
place, and time

Manual muscle test— upper extremity (UE) 
and lower extremity (LE)

Aphasia—present or not

Medications Corresponding diagnosis—what are you 
treating

Parameters—when to hold or to start

Antibiotics—start date, end date, total days 
of treatment

Recent changes—if so why?

Anticoagulation—DVT prophylaxis allowed, 
full treatment dose allowed, or when should 
be started

Medical 
teams

Consult services following patient

Diet Texture/consistency

liquid

Bowel/
bladder

Urinary retention—bladder scans required, 
indwelling catheter placed? When to 
remove indwelling catheter?

Restrictions Weight-bearing status

Parameters of BP and HR for therapist

End-of-life 
goals

Health care proxy

DNR/DNI status

Discharge Follow-up appointments

Level of supervision

TABLE 13.11â•‡ Information to Include in  
Sign-Out/Transition of Care

proper patient care, good communication goes beyond the refer-
ring provider and receiving physiatrist. It should include the ther-
apists and nursing staff as well. The therapist should have clearly 
written orders specifying parameters for heart rate, systolic BP, 
and to contact the medical team to discuss changes in vitals and 
occurrence of symptoms.

The physiatrist must ensure that proper transition occurs to 
either the accepting skilled nursing facility or the patient’s home 
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upon discharge. When discharging a patient into the community, 
the physiatrist should, whenever possible, be in communication 
with the patient’s primary care doctor, particularly in regard to 
medication and follow-up appointments. Written instructions on 
post discharge care should always be provided and must clearly 
outline the necessary follow-up appointments and necessary 
restrictions in activity, diets, and level of supervision.

Physiatrists need to be aware that when transferring patient 
data, the medium which they choose must comply with Health 
Insurance Portability and Accountability Act (HIPPA) regula-
tions. Most often, personal e-mails and portable drives do not 
meet the requirements to ensure patient privacy and confidential-
ity. Hospitals should provide secure accessible drives that allow 
residents to update and transfer signoff information while main-
taining compliance.

Essentially, the physiatrist must follow a transfer-of-care pro-
cess, which is systematic and well defined to ensure pertinent infor-
mation is correctly conveyed between caregivers. Implementing a 
confidential standardized flow sheet ensures that crucial informa-
tion is not missed and that patient care is not compromised.

Stroke is a heterogeneous diagnosis; patients surviving from 
a stroke range from having no symptoms to being bedbound and 
severely impaired. The clinician must be mindful of the fact that a 
cookie cutter approach to caring for these patients will not provide 
optimal care. Each patient after a stroke will have his or her own 
set of neurological issues, medical issues, psychological issues, 
risk factors for recurrent stroke, and different family dynamics. 
The rehabilitation assessment should include evaluation to prevent 
complications, which includes swallowing problems, skin break-
down, risk for DVT, bowel and bladder dysfunction, malnutrition, 
and pain. The assessment of impairments includes communication 
impairment, motor impairment, cognitive deficit, visual and spa-
tial deficiency, psychological issues, and sensory deficit. Education 
about stroke prevention is key. All these issues must be addressed 
and understood by the patient, family, and the team. An individual-
ized plan must be developed for these patients taking into account 
patient wishes, realistic expectations, and medical needs that will 
enable the patient’s function to progress to the next level of care.

CASE STUDY

Mr J, a 64-year-old African American man with a past medi-
cal history of DM2, hyperlipidemia, and hypertension, was 
brought into the ED by his daughter for sudden onset of right-
sided weakness and slurring of his words. As per his daugh-
ter, the patient was last seen at his normal baseline 1 hour 
ago. CT scan revealed an acute left MCA infarct. The patient 
was medically stabilized and treated. A rehabilitation consult 
was done, which recommended admission to acute rehabili-
tation. On admission to rehabilitation, the patient was noted 
to have expressive aphasia, right hemiparesis with his arm 
weaker than with his leg. During his stay, his functional status 
improved. He was able to ambulate 150 feet with a quad cane, 
feed, and dress himself independently. He was also able to 
tolerate a mechanically soft diet with thin liquids. However, 
despite his motor recovery, Mr J was unable to express him-
self. He had difficulty communicating with others.

In preparation for his discharge, a family meeting was 
held to discuss with the daughter the patient’s needs after dis-
charge. During the meeting the daughter expressed concern 
about having her father live with her. Her father was always 
an independent man, who now, due to his stroke, will have to 
depend on others for help. The daughter was also concerned 
and wanted to know if she could leave her father alone while 
she was at work, or if he would require 24-hour care. Further, 
she wanted to know if his insurance would cover the cost.

After the meeting the doctor met with the patient to discuss 
the meeting. The doctor acknowledged the frustrations the 
patient may have due to his lack of speech and loss of auton-
omy. It should be noted that insurance usually has limited home 
care coverage for a patient who is able to ambulate and per-
form ADL independently. Due to his speech issues, he would 
initially need to be monitored closely at home for safety. The 
daughter was able to find support from neighbors and church 
groups that would be able to look in on him during the day while 
she was at work to supplement his home care services.

Case Study Discussion Questions

Medical Knowledge:â•‡ Describe the symptoms of a left MCA 
infarct.

Professionalism:â•‡ After this stroke, which has left the patient 
with aphasia, what are the important issues the physiatrist needs 
to discuss with the patient and family in regard to future medical 
decisions if the patient becomes cognitively impaired?

Patient Care:â•‡ In what ways can a physiatrist optimize patient 
care?

Practice-Based Learning and Improvement:â•‡ Name 10 
process-based performance measures relevant to acute hospital-
based stroke care.

Systems-Based Practice:â•‡ For the patient’s safety, he 
should have a speech and swallow evaluation soon after being 
admitted to the hospital. What are the patient’s main concerns? 
What are the therapist’s main concerns? What should be taken 
into consideration when planning for discharge?

Interpersonal and Communication Skills:â•‡ Describe 
the interaction of the physiatrist with the patient and family in 
addressing their concerns. Was the physiatrist able to communi-
cate effectively with the patient regarding his loss of autonomy?

Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following is a nonmodifiable risk factor for 
stroke?
A.	 Coronary artery disease
B.	 Diabetes
C.	 Smoking
D.	 Hypertension
E.	 Age
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	 9.	 Perrier MJ, Korner-Bitensky N, Mayo NE. Patient factors associ-
ated with return to driving poststroke: findings from a multicenter 
cohort study. Arch Phys Med Rehabil. 2010;91(6):868–873.

	10.	 Fonarow GC. Relationship of National Institutes of Health stroke 
scale to 30-day mortality in Medicare beneficiaries with acute isch-
emic stroke. J Am Heart Assoc. 2012;02(1):42–50.

	11.	 Wade DF, Wood VA, Heller A, et al. Walking after stroke. Measure-
ment and recovery over the first 3 months. Scand J Rehabil Med. 
1987;19(1):25–30.

	12.	 Bard G, Hirschberg GG. Recovery of voluntary motion in upper 
extremity following hemiplegia. Arch Phys Med. 1965;46:567–572.

	13.	 Bruno-Petriina, A. (n.d.). Motor recovery in stroke. Motor Recovery 
in Stroke. http://emedicine.medscape.com/article/324386-overview.  
Accessed January 26, 2014.

	14.	 Skilbeck CE, Wade DT, Hewer RL, et al. Recovery after stroke. 
J Neurol Neurosurg Psychiatry. 1983;46(1):5–8.

	15.	 Stroke Unit Trialists’ Collaboration. Organized inpatient (stroke unit) 
care for stroke. Cochrane Database Syst Rev. 2001(3):Cd000197.

	16.	 Kitisomprayoonkul W, et al. Medical complications during 
inpatient stroke rehabilitation in Thailand: a prospective study.  
J Med Assoc Thai. 2010;93(5):594–600.

	17.	 Berlowtiz DR, Wilking SY. Risk factors for pressure sores. A com-
parison of cross sectional and cohort derived data. J Am Geriatr Soc. 
1989;37:1043–1050.

	18.	 Dennis, MS. Effective prophylaxis for deep vein thrombosis after 
stroke: low-dose anticoagulation rather than stockings alone: 
against. Stroke. 2004;35(12):2912–2913.

	19.	 Sherman DG, Albers GW, et al. The efficacy and safety of 
enoxaparin versus unfractionated heparin for the prevention of 
venous thromboembolism after acute ischaemic stroke (PRE-
VAIL Study): an open-label randomized comparison. Lancet. 
2007;369(9570):1347–1355.

	20.	 Muir KW. The PREVAIL trial and low-molecular-weight 
heparin for prevention of venous thromboembolism. Stroke. 
2008;39(7):2174–2176.

	21.	 Tutuarima JHP, van der Meulen RJ, de Hann A, et al. Risk factors 
for falls of hospitalized stroke patient. Stroke. 1997;28(2):297–301.

	22.	 Thomas LH. Treatment of urinary incontinence after stroke in 
adults. Cochrane Database Syst Rev. 2008;CD004462.

	23.	 Nakayama H, Jorgensen HS, Pedersen MA, et al. Prevalence and 
risk factors of incontinence after stroke: the Copenhagen stroke 
study. Stroke. 1997;28:58–62.

	24.	 Gallichio JE. Pharmacologic management of spasticity following 
stroke. Phys Ther. 2004;84(10):973–981.

	25.	 Lindgren I, Jönsson AC, Norrving B, et al. Shoulder pain after stroke: 
a prospective population-based study. Stroke. 2007;38(2):343–348.

	26.	 Poduri KR. Shoulder pain in stroke patients and its effect on reha-
bilitation. J Stroke Cerebrovasc Dis. 1993;3:261–266.

	27.	 Robinson RG, Spalletta G. Poststroke depression: a review. Can 
J Psychiatry. 2010;55(6):341–349.

	28.	 Ifejika-Jones NL, Arun N, Peng H, et al. The interaction of aspira-
tion pneumonia with demographic and cerebrovascular disease risk 
factors is predictive of discharge level of care in acute stroke patient. 
Am J Phys Med Rehabil. 2012;91(2):141–147.

	29.	 Fletcher BJ, Dunbar S, Coleman J, et al. Cardiac Â�precautions for non-
acute inpatient settings. Am J Phys Med Rehabil. 1993;72:140–143.

	30.	 Pang MY, et al. Using aerobic exercise to improve health outcomes 
and quality of life in stroke: evidence-based exercise prescription 
recommendations. Cerebrovasc Dis. 2013;35(1):7–22.

	31.	 Twitchell TE. The restoration of motor function following hemiple-
gia in man. Brain. 1951;74(4):443–480.

2.	 Which of the following types of stroke is most commonly 
associated with atrial fibrillation?
A.	 Large artery atherosclerosis
B.	 Embolic
C.	 Subarachnoid
D.	 Lacunar
E.	 Intracerebral hemorrhagic

3.	 Which of the following is considered to be the most common 
type of stroke?
A.	 Ischemic
B.	 Hemorrhagic
C.	 Subarachnoid
D.	 Embolic
E.	 Intracerebral hemorrhagic

4.	 Which of the following is least likely to occur in a stroke 
patient?
A.	 Shoulder pain
B.	 DVT
C.	 Heterotopic ossification
D.	 Falls
E.	 Depression

5.	 Which of the following assessment tools is commonly used 
in rehabilitation for the Inpatient Rehabilitation Facility Pro-
spective Payment System?
A.	 Barthel Index
B.	 NIH Stroke Scale
C.	 Modified Rankin Scale
D.	 FIM score
E.	 Short Form-36
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PATIENT CARE

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of moderate to severe traumatic brain 
injury (TBI) and the promotion of health.

OBJECTIVES

1.	 Identify appropriate components of a history and physical 
examination for a patient with TBI.

2.	 Discuss impairments and complications after TBI.
3.	 Describe a sample rehabilitation program for a patient 

with TBI.

Appropriate care for the patient with TBI includes many 
components. In the following paragraphs, we will discuss spe-
cifics related to the assessment and treatment of the adult with 
moderate to severe TBI. The medical history of a patient with 
TBI is highly important. Much can be gleaned from details at 
the time of injury, triage in the emergency department, surgical 
interventions, and so on.

HISTORY

History of Present Illness
Understanding the mechanism of injury (e.g., fall, motor vehicle 
accident, sport-related, assault, and blast-related) will allow pro-
viders insight into potential complications and allow for teams 
to educate persons with TBI and their families about future pre-
ventative measures. Traditionally, TBI is divided into primary 
and secondary injuries. Primary injury is the direct result of the 
force being applied to the head. It can be subdivided into open 
or closed injuries. Open head injuries result in the brain exposed 
to the outside environment due to a tear in the dura mater. This 
results in a higher risk of infection. Certain types of open head 
injuries result in more focal damage to the brain, such as blunt 
trauma and gunshot wounds. In closed head injuries the skull 

remains intact, resulting in mechanical and inertial forces that 
shear axons and lead to diffuse axonal injury (DAI) and con-
tact forces associated with intracranial bleeds. Secondary inju-
ries develop over the hours and days after the initial impact and 
are caused by bleeding, swelling, ischemic changes, complex 
biochemical changes, and changes in blood supply to the brain. 
Concomitant injuries such as musculoskeletal injuries and inter-
nal injuries (commonly seen in high-speed crashes and active 
combat injuries) should also be documented. In civilians, associ-
ated injuries are linked with more disability even 1 year after the 
injury (1).

Blast-related injuries can be subdivided into primary, sec-
ondary, tertiary, and quaternary. Primary injury represents the 
transduction of blast waves that damage tissue. These waves 
tend to also damage the hollow organs of the body. Secondary 
injury results from shrapnel and other objects traveling at high 
speeds due to the explosion. Tertiary injury is a result of the per-
son being thrown from the blast into a stationary object. Finally, 
quaternary injury is due to hypoxic or toxic damage secondary to 
thermal or inhalation injuries.

The severity of the brain injury should always be docu-
mented. Severity of injury (Table 14.1) is based on several mea-
sures: Glasgow Coma Scale (GCS) at time of injury, length of 
coma (LOC), and length of posttraumatic amnesia (PTA). If a 
person exhibits different grading of TBI based on the 3 mea-
sures, the severity is graded as the most severe (worst) of the 
measures. Mild TBI is defined as a GCS of 13 to 15; the patient is 
awake, may be confused, but is able to communicate and follow 
commands, and PTA is less than 1 hour. Moderate TBI is defined 

14:â•‡ Moderate and Severe Traumatic Brain Injury

MILD MODERATE SEVERE

GCS 13–15 9–12 <8

LOC <30 30 min–1 d >1 d 

PTA <1 hr 1 hr–1 wk >1 wk

TABLE 14.1â•‡ Severity Grading of TBI

165
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members about the person with TBI; it accounts for behavior and 
cognitive function.

Cognitive impairments are very common. Arousal is one 
of the most basic cognitive functions; it is fundamental in per-
forming other higher levels of function and is often impaired 
following injury (2). Attention is commonly affected in patients 
with more severe TBI. Impaired attention can result in reduced 
information processing, impaired memory, and poor perfor-
mance of multitask commands (3). Memory can be affected by 
many factors, but specific memory functions such as retrieval 
and consolidation are related to specific brain locations. Higher 
cognitive functions such as abstract thinking and judgment are 
often impaired.

Behavior
Behavioral changes are common to patients with moderate 
to severe TBI. These include mood disorders such as depres-
sion, anxiety disorders, and irritability. Screening for mood 
disorders such as depression and anxiety disorders will help 
in the rehabilitation of TBI. Depression after TBI can pres-
ent as low mood, decreased interest, or anhedonia. Patients 
can complain of concentration and other cognitive issues, and 
certain behavioral changes might be seen, such as hyperac-
tivity and disinhibition (4). In addition, irritability, akithesia, 
and restlessness are common after TBI. These symptoms may 
need to be treated to allow progression through the rehabilita-
tion spectrum. Depending on the location of injury, agitation, 
disinhibition, and impulsivity can occur following moderate 
to severe TBI. Each of these problems can reduce the patient’s 
ability to participate in a rehabilitation program.

Musculoskeletal
Range of motion (ROM), concomitant fractures or dislocation, 
hemiplegia, hemiparesis, and increased tone are common after TBI. 
Spasticity, velocity-dependent increase in tone, is commonly graded 
using the Modified Ashworth Scale (Table 14.2). Gait is often altered 
after TBI, but the patient may be too functionally impaired to test.

Concomitant musculoskeletal injuries often limit ROM. 
Limited ROM can affect mobility and ambulation, resulting in 
poor functional outcome. Upper motor neuron damage resulting 

as a GCS of 9 to 12, an LOC between 30 minutes and 24 hours, 
and PTA less than 1 week. Severe TBI is defined as GCS of 8 or 
less, LOC greater than 24 hours, and PTA greater than 1 week. 
Intoxication at the time of the accident can affect GCS, as well as 
sedative medications given in the field.

Review of Systems
Symptoms such as headaches, weakness, dizziness, tinnitus, 
change in taste or smell, dysphagia, dysarthria, aphonia, ver-
tigo, visual field deficits, decreased or altered sensation, focal 
weakness, and impaired balance can direct the provider’s atten-
tion to specific areas in the brain that may be injured. Under-
standing the symptoms allows a physiatrist to plan a treatment 
course.

Past Medical History
Previous TBI or stroke; previous pulmonary function and his-
tory of COPD or other lung disease; and previous psychiatric his-
tory including depression, anxiety, and personality disorders are 
important to understand in the treatment of persons with TBI.

Allergies and Medications
A complete list of allergies and medications is important in the 
care of patients with TBI. Medication reconciliation will allow 
the physiatrist to understand the medication of benefit and those 
that may be counterproductive to cognitive recovery.

Social History
Level of education and previous cognitive function, vocation and 
hobby history, socioeconomic status, home environment, and 
level of support from family should be documented and taken 
into consideration. The same is true for smoking, alcohol, and 
drug abuse history.

Functional History
Current and premorbid functional status is highly important to 
treatment planning. Recording both areas will allow a team to 
understand the baseline line of the patient and the rehabilitation 
potential.

PHYSICAL EXAMINATION

Cognition
Emergence from a disorder of consciousness is important early 
on in the treatment of TBI. Several scales are validated to moni-
tor level of cognition in persons with disorders of consciousness, 
including the Coma–Near Coma and JFK Coma Recovery Scale 
Revised. Tests for awareness of self and environment, ability and 
consistency at which patient can follow simple and multistep 
commands, attention, concentration, memory testing of declara-
tive and procedural memory, testing of PTA, and testing of 
higher cognitive function such as abstract thinking and judgment 
are important in the understanding of persons with cognitive dis-
orders. Tests to help determine these areas include the Galveston 
Orientation and Amnesia Test, the Orientation Log, the Montreal 
Cognitive Assessment, and so on. The Rancho Los Amigos Scale 
allows standardized communication between rehabilitation team 

No increase in muscle tone 0

Slight increase in muscle tone; catch and release 
or minimal resistance at the end of ROM

1

Slight increase in muscle tone; catch followed by 
minimal resistance through <50% of ROM

1+

Marked increase in muscle tone; resistance 
through >50% of ROM

2

Considerable increase in muscle tone; passive 
ROM is difficult

3

Increased muscle tone such that affected part is 
rigid in flexion or extension

4

TABLE 14.2â•‡ Modified Ashworth Scale

Cristian_87833_PTR_14_165-176_13-08-14.indd   166 8/13/14   12:01 PM



14: Moderate and Severe Traumatic Brain Injuryâ•‡ ■â•‡ 167

Constipation occurs often after TBI due to immobility. It is 
prevented with hydration and an aggressive bowel program with 
stimulants and softeners. Once a patient is on a stable bowel regi-
men, then a slow wean of bowel medications can start.

Heterotopic ossification (HO) occurs after TBI; it usually 
affects the hips, shoulders, and elbows. Preventative measures 
for HO include ROM exercises, nonsteroidal anti-inflammatory 
drug (NSAID) medication, radiation treatment, and calcium-
binding chelating agents, although in TBI there is no supporting 
literature for any of these treatments.

After TBI, sleep disorders are common and can be managed 
medically and through environmental control. These problems 
include insomnia and obstructive sleep apnea. At times, a sleep 
study can assist in diagnosing issues related to sleep.

Hydrocephalus may or may not be associated with elevated 
pressure. It is best managed with early detection of clinical signs 
and symptoms (cognitive decline including altered mental status, 
urinary incontinence, gait instability, headaches, etc.) as well as 
findings on imaging or large-volume spinal tap, it is commonly 
treated with neurosurgical placement of a ventriculoperitoneal 
shunt, although shunts can drain into the heart, pleura, or pelvis.

Posttraumatic headaches develop within 1 week of trauma 
and are classified based on traditional headache classification. 
Posttraumatic headaches can be managed nonpharmacologically 
using relaxation, biofeedback, and avoidance of triggers. They 
can also be managed pharmacologically using abortive agents 
such as NSAIDs, acetaminophen, and serotonin receptor ago-
nists. Prophylactic treatment includes beta-blockers, calcium 
channel blockers, antidepressants, and anticonvulsants. One 
must rule out increased intracranial pressure, vascular injury, 
cerebrospinal fluid (CSF) leak, infection, and other serious com-
plications that can present as headache.

Posttraumatic seizures (PTSs) are classified as immediate, 
which occur within 1 day of injury; early. Occurring within 1 week 
of injury; and late, occurring after 1 week. Prophylactic phenytoin 
for 7 days following injury can prevent early seizure, but not late 
PTS or posttraumatic epilepsy. Many acute care providers will use 
other antiepileptics such as levetiracetam, carbamazepine, or val-
proic acid. Patients who have had an early or late PTS are at higher 
risk for future seizures and may require longer treatment.

in increased tone and spasticity is associated with more severe 
injury, spinal cord injury, anoxic injury, and older age.

Neurologic
Focal neurologic injuries are associated with the location and 
severity of the injury. Cranial nerve injuries resulting in facial 
weakness, dysphagia, dysarthria, and visual dysfunction are 
common, as well as vestibular dysfunction. Cranial nerve testing 
for nystagmus, tracking, visual field defects, blurred vision, facial 
weakness, facial sensation, gag reflex, hearing, taste, and smell 
will help determine focal nerve injury. The sense of taste and 
smell is often altered after TBI. Sensation to light touch, sharp 
touch, and proprioception can do the same. Check for increased 
deep tendon reflexes, as well as other tests for upper motor neu-
ron (UMN) lesions such as Hoffman and Babinski reflex. Patients 
with more severe injury might show primitive and/or brainstem 
reflex. Romberg test, fine motor testing, and rapid alternating 
movements are useful in determining cerebellar involvement. 
Hemiplegia and hemiparesis in specific distribution can be 
related to the location of the brain injury. Diffuse weakness can 
be a result of deconditioning related to prolonged hospitalization. 
Autonomic dysfunction can also occur after brain injury.

General Examination
Skin breakdown and pressure ulcers are common after pro-
longed hospitalization. Providers should check the occiput, 
shoulders, sacrum, greater trochanters, elbows, and heels. Also 
check for skin integrity around the tracheostomy site and gas-
trostomy tube. Respiratory examination should include check-
ing for amount and quality of sputum production. Abdominal 
distension and constipation are both common as a result of lack 
of mobility. Bowel incontinence is associated with more severe 
injury. Diarrhea can be associated with enteral feeds and infec-
tions. Check for amount and quality of urine and indwelling 
catheter integrity.

IMPAIRMENTS, ACTIVITY LIMITATIONS, AND 
PARTICIPATION RESTRICTIONS

More severe TBIs are related to increased activity limitation and 
participation restrictions. Activity limitation is an inability to 
execute a certain class of movement or cognitive function (i.e., 
difficulty bathing or dressing). A participation restriction is an 
inability to complete a task that most others are able to complete 
secondary to an activity limitation (i.e., maintaining employment 
or returning to school).

COMPLICATIONS OF MODERATE AND  
SEVERE TBI

There are many potential complications that can occur after TBI. 
Table 14.3 provides a checklist.

Autonomic dysfunction, oftentimes referred to as dysauto-
nomia or paroxysmal autonomic instability and dystonia (PAID), 
is characterized by hypertension, tachycardia, and diaphoresis. 
This can occur any time after TBI and is due to sympathetic 
storming.

Autonomic dysfunction

Constipation

Heterotopic ossification

Insomnia

Normal pressure hydrocephalus

Posttraumatic headaches

Posttraumatic seizure

Spasticity

Venous thromboembolism (VTE)

TABLE 14.3â•‡ Common Problems After TBI
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OBJECTIVES

1.	 Explain the anatomy, physiology, and pathophysiology of 
moderate to severe TBI.

2.	 Discuss treatment options of complications of moderate to 
severe TBI.

3.	 Discuss ethical issues involved in managing a person with 
moderate to severe TBI.

ANATOMY

The brain is protected by the scalp, skull, and the dura, which is 
made up of three layers: the dura mater, which lines the skull; the 
arachnoid mater, a film that covers the entire brain and contains 
blood vessels; and the pia mater, which contains blood vessels that 
reach deep into the brain. Between the arachnoid and the pia is the 
subarachnoid space, which contains the CSF. CSF is formed in the 
choroid plexus and circulates through the ventricles into the sub-
arachnoid space and then returns to the dural veins by the arach-
noid villi. The brain is a complicated structure containing many 
parts. The cerebrum is divided into four lobes that lie above the 
cerebellum. The base of the skull includes multiple bony ridges that 
abut the brain parenchyma of the anterior temporal and inferior 
frontal lobes. This predisposes those areas to injury during trauma.

PHYSIOLOGY

The brain is made up of neurons, which consist of the soma, or 
body; dendrites, which receive communication; the axon, which 
is a long slender tube that carries information away from the cell; 
and the terminal buttons, which branch off from the axon and 
secrete neurotransmitters. Each neuron synapses with another 
neuron within the brain, the spinal cord, or end organs (in the 
case of cranial nerves). Neurons are typically colocated with 
neurons of similar function. Pockets of neurons make nuclei.

PATHOPHYSIOLOGY

Following initial injury, the brain undergoes a complex metabolic, 
chemical, and neurochemical cascade. Cell death occurs as a result 
of both apoptosis and cellular necrosis. Secondary injury also 
results in cerebral edema, elevated intracranial pressure (ICP), 
and decreased cerebral perfusion pressure. Excitatory amino 
acids (EAAs) are released, resulting in an influx of sodium and 
an increase of intracellular calcium, resulting in cellular swelling 
causing delayed injury and cell death, respectively. Certain areas 
of the brain, like the hippocampus, have a higher distribution of 
EAA-sensitive receptors that contribute to injury. Elevated lactate 
levels are also seen post injury and are thought to be neuropro-
tective. Lactate is also important for metabolism in the injured 
state. Inflammation is characterized by cytokine release includ-
ing interleukins and tumor necrosis factor which can lead to sec-
ondary injury via blood brain barrier disruption, cerebral edema, 
and cell death. At later time points, cytokines may support neuro-
protection and neurorepair through their effects on neurotrophin 
production (2). Several neurotransmitters are affected after injury; 
dopaminergic and noradrenergic systems are disrupted. Choliner-
gic transmission in the hippocampus is also decreased.

Early detection of spasticity can be managed with splinting 
devices, systemic drugs, local chemodenervation, or potentially 
intrathecal baclofen. Care must be taken to balance the use of 
systemic drugs and central nervous system (CNS) suppression. 
Baclofen, diazepam, and tizanidine all act centrally, but are first-
line agents in spasticity management. Each of these medications 
can cause sedation, thus slowing cognitive recovery.

Appropriate venous thromboembolism (VTE) prophylaxis, 
speech therapy, and enteral feeding methods can prevent other 
common injuries such as blood clots and aspiration. It is impor-
tant for the physiatrist to remain vigilant for these complications 
in order to quickly diagnose and treat appropriately.

SAMPLE REHABILITATION PROGRAM

A typical inpatient rehabilitation program for patients with 
TBI will include physiatrist oversight for medical manage-
ment; 24-hour nursing to assist with medication management 
and daily care needs; physical therapy for mobility and transfer 
deficits; occupational therapy for activity of daily living (ADL) 
retraining; speech therapy for cognition, communication, and 
swallowing deficits; recreational therapist for community reen-
try; psychology for adjustment; and social work for case man-
agement. In addition, other useful team members will include 
a low vision therapist as TBI often creates difficulties with 
vision; neuropsychologist for return to work or school treat-
ment planning; dietician for optimal caloric intake; wound care 
specialist; pharmacist; and patient/family educator. Most pro-
grams offer 6 or 7 days a week of therapy, and most days should 
consist of more than 3 hours of therapy a day. The daily sched-
ule should be structured, as this will allow patients with cog-
nitive or behavioral problems to adjust more quickly and help 
prevent agitation or irritability. Priority should be placed on 
sleep hygiene, stimulation reduction, and pain control. Addi-
tionally, the rehabilitation program should include a robust 
education program that incorporates both patients and social 
support.

A typical outpatient brain injury rehabilitation program 
includes interdisciplinary interactions with a physiatrist, case 
manager, physical therapist, occupational therapist, speech and 
language pathologist, and psychologist. If an interdisciplinary 
setting is not available, then the physiatrist should coordinate 
care between all individuals in a multidisciplinary manner. 
In the outpatient setting, the person with TBI may occasion-
ally work with a recreational therapist when engaging in new 
activities or a neuropsychologist for testing prior to starting 
new schoolwork or an occupation. In addition, the physiatrist 
should be available for consultation for the patient’s primary 
care physician.

MEDICAL KNOWLEDGE

GOAL

Demonstrate knowledge of established and evolving biomedical, 
clinical, epidemiological, and sociobehavioral sciences pertain-
ing to the field of TBI, as well as the application of this knowl-
edge to guide holistic patient care.
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TREATMENT

Although evidence for neuropharmacologic treatment is sparse, 
many providers choose to treat various conditions with medica-
tion. Cognitive impairment can be treated with amantadine in 
patients with a disorder of consciousness. Giacino et al. found 
that it accelerates the pace of functional recovery during active 
treatment (9). Although the mechanism of action is unclear, 
amantadine appears to act as an N-methyl-D-aspartate antago-
nist and indirect dopamine agonist. It also possesses noradren-
ergic properties that may affect a variety of cognitive domains. 
Additionally, it is thought to improve initiation. Side effects 
include a reduced seizure threshold, although, in Giacino’s study, 
there were no significant differences in adverse events as com-
pared to placebo. Methylphenidate can increase dopamine and 

BIOMECHANICS

Contact forces occur when the head is struck in a fixed position. 
Inertial forces occur when the head is set in motion and accel-
erates. Inertial forces associated with angular acceleration can 
cause DAI, which is a result of tensile strain causing disruption 
of the axons. Superficial axons and axons in the gray–white mat-
ter junction are most vulnerable. Neurons in the corpus collosum 
and midbrain also are susceptible to DAI. Inertial forces associ-
ated with translational acceleration result in more focal injuries, 
such as contusions. Contusions at the site of impact are termed 
coup injuries and contusions at the opposite side of impact result-
ing in the brain’s impact with the skull are termed contrecoup 
injuries. As described earlier, the frontal and anterior temporal 
lobes are most susceptible to contusion due to their location close 
to skull ridges. Epidural hematomas (Figure 14.1) result from 
local impact and injury to dural veins and arteries. Subdural 
hematomas (Figure 14.2) result from inertial forces and tearing 
of bridging veins and are associated with falls. Subarachnoid 
hemorrhage (Figure 14.3) results from angular acceleration and 
shearing of vessels located in the subarachnoid space.

EPIDEMIOLOGY

The two age groups most at risk are 0 to 4 years and 15 to 
19 years. Motor vehicle accident is the leading cause of TBI in 
the 15 to 19 age group. Also, younger individuals have a tendency 
to engage in higher-risk behaviors. Persons over the age of 65 are 
at the highest risk of fall-related TBI. Men are at higher risk than 
women, and persons of lower socioeconomic status are also at 
high risk. Military personnel have a higher risk of TBI related 
to blast injury and other combat-related injuries. Each year there 
are over 1.7 million occurrences of TBI in the United States (5). 
Only 25% of those are moderate to severe injuries (6). Two stud-
ies show that the cost of TBI in the year 2000 was upward of $75 
billion in the United States; 90% of the total costs of TBI are 
attributed to severe injuries (7,8).

Figure 14.1â•‡ Epidural Hematoma

Figure 14.2â•‡ Subdural Hematoma

Figure 14.3â•‡ Subarachnoid Hematoma
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state. SSEP records transmission from the scalp after stimulation 
of peripheral or mixed nerves. EEG (electroencephalography) 
can detect injury severity and depth of coma; it is also used in 
evaluation of seizures. Continuous EEG can evaluate for subclin-
ical seizures that are associated with a poorer outcome.

ETHICAL ISSUES

Bioethics plays an important role in the recovery of persons 
with TBI. Table 14.4 describes six terms that play a role in ethi-
cal issues associated with TBI. Capacity is the person’s ability to 
make his or her own medical decisions. It is not static and can 
be determined on a decision-to-decision basis. A patient may be 
able to make simple decisions but may not be able to make a more 
complex medical decision. Capacity is based on many cogni-
tive factors including alertness, communication, orientation, and 
understanding and manipulating relevant medical information in 
regard to the consequences of medical decision making. Compe-
tency is a legal term and can only be formally determined by the 
legal system. If a person is deemed incompetent by a court, it may 
affect other legal decisions outside of the medical realm includ-
ing the right to vote, marry, and enter into other legally binding 
agreements. At times, providers struggle with the balance of 
beneficence (doing good for the patient) versus autonomy (patient 
making an informed and voluntary decision). In the patient with 
TBI, these bioethical principles may be at odds. A patient with 
poor executive functioning and awareness may make a decision 
that can harm himself or herself, so it is up to the TBI provider to 
explain treatment options in a manner that the person with TBI 
can understand. At times, only the social support system can 
convince a person with TBI to follow the appropriate decision. 
Additionally, it is the duty of the physiatrist to practice with non-
maleficence (do no harm to the patient). This can be accomplished 
by minimizing risks of procedures or adverse effects of medica-
tions. Lastly, a physiatrist must acknowledge that there are various 
stakeholders in the rehabilitation unit. It is important to balance 
the leverage of those stakeholders with the principle of justice. 
Persons with TBI are a vulnerable population; the physiatrist must 
advocate for them by allowing equal access to care.

At times, the physiatrist is faced with the difficult task of 
discussing end-of-life care with social support systems. Although 

norepinephrine in the cortical and subcortical areas (10,11). It 
is commonly used to improve processing speed and attention as 
reported by multiple researchers. Side effects of methylphenidate 
include headache, insomnia, nausea, dizziness, and anorexia.

Amphetamines and precursors to norepinephrine can mini-
mize damage and improve cognitive function as well. Cholin-
esterase inhibitors can be used as a first-line agent in memory 
impairment, although there is no evidence they work in TBI. 
Selective serotonin reuptake inhibitors (SSRIs) and other similar 
antidepressants are commonly used in patients with depression 
and anxiety. Antidepressants are also used in low doses to control 
chronic agitation and aggression. Propranolol has also been shown 
to improve aggression. Care must be taken as it can result in hypo-
tension and bradycardia. Mood stabilizers such as anticonvulsants 
are routinely used in the treatment of post-TBI lability, impulsiv-
ity, and/or disinhibition (12). First-generation antipsychotics such 
as haloperidol should be avoided because they have been shown to 
cause neuronal damage and decreased neuroplasticity.

Several oral medications are used to control spasticity and 
tone in TBI. Dantrolene acts at the sarcoplasmic reticulum to 
inhibit calcium activity; however, it can negatively affect the 
liver, so care must be taken when prescribing this medication. 
Baclofen, which acts at GABA B receptors, is also commonly 
used in the treatment of spasticity. Other agents for spasticity 
treatment include benzodiazepines, tizanidine, and clonidine. 
Oral medications, other than dantrolene, cause increased som-
nolence, which limit their use in TBI as they can slow recovery.

Static and dynamic splinting devices are commonly used to 
control spasticity. In combination with passive ROM and stretch-
ing therapies, they lengthen affected muscles and tendons. Superfi-
cial and deep heat, electrical stimulation, and cryotherapy are also 
used in concert with medication and splinting to control spasticity.

Chemodenervation can provide local spasticity manage-
ment without systemic side effects. Phenol used in nerve blocks 
causes denaturation of the nerve. Botulinum toxin injection into 
an affected muscle can also provide good spasticity control in 
adjunct to physical modalities and splinting.

DIAGNOSTIC TESTING

Routine laboratory work, including monitoring of electrolytes, 
is important in inpatient neurorehabilitation as endocrine abnor-
malities, such as diabetes insipidus, are common after brain 
injury. Prealbumin levels and liver function should be followed 
to monitor nutrition status with the goal to achieve a positive 
nitrogen balance to meet the increased metabolic demand fol-
lowing brain injury.

CT scan is the standard for initial evaluation for patients 
with moderate to severe TBI. It can provide early detection of 
bleeds, contusions, and other mass lesions and can dictate neuro-
surgical intervention. CT is also used to monitor progression of 
the brain injury and to evaluate for complications such as rebleed 
or hydrocephalus. CT is better than MRI when used to evaluate 
skull fractures. MRI is more useful when evaluating for extent 
and location of axonal injury, imaging the posterior fossa, and 
visualizing cortical and subcortical hemorrhages and edema.

Somatosensory evoked potential (SSEP) is used in severe 
TBI to predict survival; it can also evaluate coma and vegetative 

TABLE 14.4â•‡ Ethical Principles in TBI Rehabilitation

Capacity A person’s ability to make his or her 
own decisions

Competence A person’s mental capacity to 
participate in legal matters

Beneficence A provider performs an action to benefit 
the patient

Autonomy A person’s ability to make informed and 
voluntary decisions

Nonmaleficence To not intentionally harm or injure a 
person

Justice Fair and equal treatment for all
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persons with TBI can have vastly different outcomes, sometimes 
the outcome is death. It is important to incorporate the services 
of mental health and/or hospice providers when discussing end-
of-life matters. A team approach will provide the family with 
an understanding of the process. If the person with TBI has an 
advanced directive dictating end-of-life care or his or her wishes, 
this will make the conversation and decision easier on family 
members. Approaching the conversation with empathy and com-
passion is paramount. TBI providers must allow family members 
to grieve and make decisions in their own time.

PRACTICE-BASED LEARNING  
AND IMPROVEMENT

GOALS

Demonstrate competence in continuously investigating and eval-
uating patient care practices, appraising and assimilating scien-
tific evidence, and continuously improving patient care practices 
based on constant self-evaluation and lifelong learning as it 
applies to the care of individuals with moderate to severe TBI.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in TBI.

2.	 Use methods for ongoing competency training in TBI for 
physiatrists, including formative evaluation feedback in daily 
practice, evaluating current practice, and developing a system-
atic quality improvement and practice improvement strategy.

3.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, including 
evidence-based, in treatment of patients with TBI and the role 
of the physiatrist as the educator of patients, families, stu-
dents, colleagues, and other health professionals.

PATIENT ASSESSMENT

Ongoing competency can be found in Certified Brain Injury 
Specialty training, American Board of Physical Medicine and 
Rehabilitation Brain Injury certification, American Academy of 
Physical Medicine and Rehabilitation self-assessment courses, 
American Board of Psychiatry and Neurology, American Acad-
emy for the Certification of Brain Injury Specialists, Academy of 
Certified Brain Injury Specialists, and other organizations.

Information on evidence-based practice guidelines (Tables 14.5 
and 14.6) can be found at the Foundation for Education in Research 
in Neurological Emergencies (FERNE), evidence-based guidelines 
by AANS/CNS for management of severe TBI, PubMed search for 
review articles, the Brain Trauma Foundation (BTF), the National 
Institute of Neurological Disorders and Stroke (NINDS), and 
Cochrane recommendation, as well as other published literature on 
management and prognosis of severe TBI. However, one must con-
sider the limitations concerning articles on prognostic models per-
taining to TBI.

TABLE 14.5â•‡ Resources for Evidence-Based Practices

Databases Medline/PubMed, Cochrane databases, 
OVID, and first CONSULT, clinicaltrials.gov

Journals CHEST, JAMA, Journal of Head Trauma 
Rehabilitation, Brain Injury, PM&R

Clinical 
Practice 
Guidelines

Best Practices Guidelines, National 
Guidelines Clearing House, and meta-
searches such as SUMSearch

TABLE 14.6â•‡U seful Websites for Evidence-Based Practices

Foundation for Education 
in Research in Neurological 
Emergencies

www.ferne.org

Society of Neurological 
Surgeons

www.neurosurgery.org

The Brain Trauma 
Foundation

www.braintrauma.org/
coma-guidelines

National Institute of 
Neurological Disorders and 
Stroke

www.ninds.nih.gov/
disorders/tbi

The Cochrane Library www.thecochranelibrary.com

TREATMENT

Most appropriate treatment is achieved through review of current 
guidelines on topics, as well as recommendations that pertain 
to the team approach to common problems with patients with 
moderate to severe TBI, including pharmacology/neuroprotec-
tive agents; discomfort and pain; respiratory, cardiovascular, 
and sleep disorders; dysautonomia; spasticity; movement disor-
ders; gastrointestinal and genitourinary issues; HO; neuropathic 
pain; endocrine dysfunction; concomitant orthopedic problems; 
wound care; and prosthesis-related status, if applicable. Associ-
ated mental health issues such as PTSD and depression should 
also be considered. These are areas that physiatrists should learn 
about and update throughout their professional career. This can 
be accomplished through the aforementioned resources.

EDUCATION

Respect and courtesy are the primary basis of appropriate etiquette 
when interacting with people with disabilities. The physiatrist 
should educate families and patients on some of the difficulties 
that exist (extent of impairment) or may be encountered in the 
patient with TBI. This will prevent the patient and family from 
being surprised by unanticipated deficits and able to have a tool 
for measuring whether an observed difficulty is within the realm 
of what is expected or something that warrants more attention 
and hence medical investigation. The difficulties can be physi-
cal, behavioral, and/or cognitive. A significant cognitive problem 
is with memory (especially short-term memory), concentration, 
processing speed, organization, and problem solving. Patients with 
TBI may have trouble concentrating or organizing their thoughts, 
so when in a public area with many distractions, move to a quiet or 
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It is important to provide a structured environment for 
patients with TBI and to establish new routines to help them 
relearn old skills and develop new strategies. Caregivers should 
be encouraged to learn nursing routines and different therapeutic 
strategies so they can apply new caregiving skills (i.e., position-
ing, transfers, feeding, bathing, toileting, and medication man-
agement). Throughout this process, the medical team should 
guide and support the patient and the caregiver(s).

Issues that need to be considered include impact of cogni-
tive impairments; need for adequate rest and sleep; minimizing 
(or, better yet, eliminating) alcohol and substance abuse; risk of 
depression/suicide; need for assistance with nutrition, wound 
care, ADLs, and instrumental ADLs (IADLs), and assistance 
with mobility (bed mobility, transfers, and ambulation with 
assistive device). Teams should educate patients and families on 
strategies for appropriate behavior, side effect of medications, 
pain management, dysautonomia, motor agitation, and so on. 
The possibility of long-term placement after acute rehabilitation 
stay should be discussed once recognized.

For military personnel, of paramount importance is acute 
management of TBI from point of injury to stateside military 
treatment facilities. It is also important for the physiatrist to be 
able to describe the following: TBI assessment, treatment, and 
overall coordination of care, and then communicate that infor-
mation to the patient and family (13). Adaptive techniques for 
learning and communication include repeating, reviewing, giv-
ing feedback, and using assistive technology. Caregivers should 
be counseled on using oral and written presentation of materials 
to the patient, as well as giving the patient a longer time to pro-
cess information and complete tasks.

QUALITY IMPROVEMENT/PRACTICE 
IMPROVEMENT ACTIVITY

Patients with significant brain injuries require care that is opti-
mized by an interdisciplinary team that understands the physiol-
ogy behind the injury and achieves the goals established in each 
phase of the recovery. Some areas that can be used to monitor 
the quality of care provided to moderate to severe TBI patients 
include frequency of acute transfers; occurrence of VTE; devel-
opment of HO, contractures, or seizures; prevalence of behav-
ioral and emotional problems such as depression; cognitive and 
functional changes; and discharge to community.

Performance improvement and delivery of expected out-
comes are essential throughout health care in general and in 
rehabilitation medicine in particular. Outcomes are selected to 
maximize the ability of the clinician to formulate and document 
the natural course of recovery of TBI, predict outcome, measure 
the effect of treatment, and make comparisons with comparable 
facilities. Using an internally generated outcome measure or 
benchmarking based on previous performance creates a goal for 
performance improvement. Ultimately, the goal is to help drive 
improvements in delivery and assessment of effectiveness of 
major aspects of patient care. This process leads to selection of 
treatment interventions in a skilled manner that is individual-
ized for each patient and takes into account psychosocial, func-
tional, and quality-of-life objectives. Improving the quality and 

private location, repeat what is communicated orally or in writing, 
provide extra time for decision making, and present information at 
a level conducive for fostering understanding such as sixth-grade 
reading level. Educate the family against interrupting the person 
with TBI during conversations as he or she may relatively easily 
lose the train of thought; in addition, advise the family on the ben-
efits of setting short-term attainable goals to encourage participa-
tion. In terms of physical limitations, the family has to know that 
offering help can be valuable; however, they should wait for the 
patient to accept the offer of assistance and not overassist or be 
patronizing. This will give the family a good gauge of the level 
of function of the patient both physically and cognitively, as well 
as allow them to recognize changes. Behavioral changes that may 
be prevalent include anxiety, agitation, frustration, impulsiveness, 
repetitiveness, depression, regression (return to childlike behavior), 
and disinhibition (inability to control impulsive behavior and emo-
tions). Family has to be counseled on being patient, flexible, and 
supportive. Patients and family can use assistive technology to help 
address some of the struggles seen in patients with TBI. The natu-
ral history of TBI is that usually the patient is expected to get better 
with time; however, there may exist a plateau for different patients. 
The prognosis for recovery and resumption of life roles should also 
be presented to the patient and family in order to prepare for the 
postdischarge social, academic, and work environment. Table 14.7 
provides useful resources to provide patients and caregivers.

TABLE 14.7â•‡U seful Resources for Patient and  
Family Support

Brain Injury 
Association of 
America

www.biausa.org/brain-injury-
family-caregivers.htm

Duke Health www.dukehealth.org/services/
speech_and_audiology/
care_guides/speech_pathology_
resources/traumatic-brain-injury/
traumatic-brain-injury-web-sites

Department of 
Veterans Affairs: 
Polytrauma/TBI 
System of Care

www.polytrauma.va.gov/support/
training-and-education.asp

Department of 
Veterans Affairs: 
Quality Enhancement 
Research Initiative

www.queri.research.va.gov/ptbri/
patients.cfm

Society for Cognitive 
Rehabilitation

www.societyforcognitiverehab.
org/patient-family-resources/tbi/
tbi-resource-sites.php

Virginia Commonwealth 
University TBI Model 
System

http://model.tbinrc.com

Defense Veterans 
Brain Injury Center

http://dvbic.dcoe.mil

Centers for Disease 
Control and Prevention

www.cdc.gov/
traumaticbraininjury/
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suicide. The patient will benefit from assistance with nutrition, 
wound care, ADLs, IADLs, and mobility. In addition, strategies 
for appropriate behavior with family and coworkers, side effects 
of medications, pain management, and possibility of long-term 
placement after acute rehabilitation stay are also topics to discuss.

DOCUMENTATION AND EFFECTIVE 
COMMUNICATION

Documentation helps with improving communication between 
health care professionals such as social workers, therapists, 
nurses, physicians (including consulting teams), and all other 
facets of an interdisciplinary rehabilitation team. The informa-
tion leads to augmented safety at transition points in patient care 
and planning. Appropriate documentation can reduce morbidity 
by informing all involved in care.

Strategies to be used by the physician when communicating 
with the adult with brain injury and family include allowing time 
for processing and understanding, confirming an understand-
ing of the discussion, and repeating as often as necessary. Uti-
lize the family if a cognitive deficit reduces effective transfer of 
information during communication. When communicating with 
the family, realize that the patient is the main focus of discus-
sion; therefore, empower and instill confidence in the family by 
providing accurate and timely information, and keep the family 
informed about the medical plan, discharge options, and changes.

LEADERSHIP SKILLS

The physiatrist has the role of team leader in coordination of care 
for the moderate to severe TBI patient with consultants and other 
members of the rehabilitation team. For effective collaboration, 
the team will need to set a time and place for regular meetings. 
Some key ground rules include attendance, promptness, partici-
pation, accountability for assignments, and keeping interruptions 
to a minimum. Effective discussion skills include the physiatrist 
as the leader and coordinator or gatekeeper, formatted agenda, 
active listening, equal participation among members and con-
tainment of digression, requests for clarification, summarization 
when necessary, time management, and testing consensus when 
appropriate. The meeting topics should be tabulated and should 
include actions required to be completed. Good communication 
among team members augments patient care and minimizes 
complications, which in turn improves monitoring for changes in 
patient status and maximizes patient safety.

PROFESSIONALISM

GOAL

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in TBI.

OBJECTIVES

1.	 Exemplify the humanistic qualities of a TBI provider.
2.	 Demonstrate ethical principles and responsiveness to patient 

needs superseding self and other interests.

outcomes of rehabilitation addresses all elements of the basic 
cycle of assessing (diagnosis and fact finding); planning; treat-
ing; measuring the result; and reassessing whether to modify, 
continue, or discontinue a certain intervention. A large number 
of outcome scales are now available in both rehabilitation and 
health care in general. The Center for Outcome Measurement 
in Brain Injury’s (COMBI) website (www.tbims.org/combi/list.
html) features materials on instruments or scales used in measur-
ing outcomes. Joint Commission on the Accreditation of Health-
care Organizations (JCAHO) requires that institutions compare 
their process and outcomes with those known to be attainable 
elsewhere; the Commission on Accreditation of Rehabilitation 
Facilities (CARF) also expects program improvement.

Evidence-based resources that are important to the practic-
ing physiatrist treating moderate to severe TBI are mentioned 
earlier, including review of outcome prediction models and 
development of acute care guidelines.

INTERPERSONAL SKILLS AND  
COMMUNICATION

GOAL

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
TBI patients, their families, and other health professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication and col-
laboration with patients with moderate to severe TBI and their 
caregivers, across socioeconomic and culture backgrounds.

2.	 Identify strategies to use in the prevention of reinjury after 
TBI.

3.	 Delineate the importance of the role of the physiatrist as the 
team leader and consultant.

4.	 Demonstrate proper documentation and effective communi-
cation between health care professionals in patient care.

COUNSELING PATIENTS AND FAMILIES

Counseling of patients and families is of paramount importance 
throughout all the stages of the TBI patient’s recovery and reha-
bilitation. Patient and family have to be educated on communica-
tion strategies such as providing a quiet environment to decrease 
the possibility of overstimulating the patient, using noninflam-
matory language delivered in an even tone of voice, using calm-
ing language especially for agitated patients, allowing the patient 
time for processing and understanding, confirming patient under-
standing, and repeating to the patient as often as necessary. In 
moderate to severe TBI, the challenges include negative impact 
on cognitive impairments and need for adequate rest/sleep. It is 
also important for the patient to minimize or eliminate alcohol 
(EtOH)/substance abuse. The regular use of seat belt/air bags by 
drivers and wearing of helmet by motorcyclists or bicyclists are 
important (14). The physiatrist can help minimize risk of rein-
jury through education of the patient about high-risk behavior 
and informing the patient and family about risk of depression and 

Cristian_87833_PTR_14_165-176_13-08-14.indd   173 8/13/14   12:01 PM

http://www.tbims.org/combi/list.html
http://www.tbims.org/combi/list.html


174â•‡ ■â•‡ II: Core Clinical Competencies

that the physiatrist promote the idea of appropriate patient care 
by embracing the patient and family’s needs, expectations, and 
beliefs. This includes accountability for balancing autonomy ver-
sus beneficence in situations when a patient wants to exercise 
his or her individual rights, which are in direct conflict with the 
physician’s or team’s recommendations.

SYSTEMS-BASED PRACTICE

GOAL

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in 
the system to provide optimal care as it relates to moderate to 
severe TBI.

OBJECTIVES

1.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources in the TBI rehabilitation 
continuum.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal care for the TBI patient, with attention to cost 
awareness and risk–benefit analysis and management.

3.	 Describe the TBI continuum established by the Department 
of Veterans Affairs and the Department of Defense.

4.	 Introduce quality improvement as a key factor in TBI rehabili-
tation programs, including identification of system errors.

The TBI continuum of care includes many components, such as 
the acute care hospital, inpatient rehabilitation facility (IRF), 
long-term neurobehavioral programs, community reentry/transi-
tional rehabilitation program, skilled nursing facility (SNF), day 
rehabilitation programs, outpatient rehabilitation program, and 
home. Each person with TBI may not necessarily move through 
each of those settings, but each setting must be kept in mind 
when considering the next step in the rehabilitation process.

In the acute care setting, the main goal is to prevent death, 
reduce morbidity, and stabilize the patient. If an individual with 
TBI has appropriate social support, resources, and potential for 
benefit from intensive rehabilitation, then the IRF is an appro-
priate next step in the recovery timeline. From the IRF or the 
acute care setting, a patient who progresses slowly may need 
care in a long-term neurobehavioral program. A physiatrist 
must keep in mind that these programs are mostly private pay, 
and not all patients qualify for treatment. For those who do 
not have financial resources to cover the cost of a long-term 
neurobehavioral program, transition to home or an SNF may 
be beneficial. However, if an individual with TBI progresses 
well in an IRF, but is not yet ready for home/community living, 
then transfer to a transitional rehabilitation program focusing 
on community reentry or even vocational rehabilitation would 
be beneficial. Those individuals without family support or 
whose family is unable to provide the necessary level of care 
may need to be transferred to an SNF. Many of these facilities 
continue the rehabilitation process by offering physical ther-
apy, occupational therapy, and speech therapy, but at a reduced 
number of visits. Patients who are at home but continue to have 

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy and autonomy.
5.	 Recognize the importance of patient education in the treat-

ment of and advocacy for persons with TBI.
6.	 Describe the impact of demographics on the care of persons 

with TBI.

Within medicine, humanistic qualities of professionals are 
integral to the patient–doctor relationship. Specific qualities that 
provide benefit in the relationship are respect, compassion, and 
ethics. The patient with TBI and his or her family often become 
experts in their own care and can provide medical providers 
ample historical information, symptomatology, and so on. There-
fore, it is pertinent that the provider respects the patient and fam-
ily by listening to their concerns throughout the recovery course. 
As TBI is often invisible, patients, family members, and employ-
ers at times do not understand the breadth of deficits that occur 
after injury. As this is the case, providers should compassionately 
care for their patients and advocate upon their behalf. A good 
procedure for inpatient rehabilitation facilities is to include advo-
cacy groups into the educational mission; this allows patients 
and families to obtain information about resources to assist them 
throughout their recovery process.

As research on TBI continues to increase, so does the bur-
den upon potential subjects. It is imperative for TBI experts to 
maintain a balance between a care provider and a researcher. 
The patient’s best interests must be kept at heart; otherwise, he or 
she may be subjected to unnecessary procedures (see previously 
in Medical Knowledge; Ethical Issues for discussion on nonma-
leficence). In addition, it is the TBI physician’s responsibility to 
understand current and emerging research in order to answer 
the questions of patients and families. As research continues to 
evolve, so should the TBI physician’s clinical repertoire.

As described earlier (see Medical Knowledge; Ethical 
Issues), the balance between autonomy and capacity is highly 
important in the recovery of persons with TBI. Again, it is the 
physician’s responsibility to understand the balance between 
these two concepts in order to provide appropriate care to patients.

TBI providers have the responsibility to provide ample edu-
cational opportunities for patients and their family. It is through 
education that patients and caregivers start to understand the 
intricacies of TBI. Advocacy groups assist with the education 
process and should be utilized for their resources. In addition, 
TBI providers must utilize their expertise by educating the com-
munity, as well as national, state, and local leaders about strat-
egies to minimize the risk of TBI. Through education, a TBI 
provider can advocate for the rights of individuals with TBI to 
allow greater access to resources.

Another aspect of professionalism requires the rehabilitation 
team to pay close attention to the culture, gender, age, race, and 
sexual orientation of individuals with TBI and their support sys-
tem. Respect for an individual’s experiences, worldview, learning 
style, and expectations will allow the team to maximally assist 
individuals in their recovery. It is the physiatrist’s responsibility 
to ensure that the patient progresses; this responsibility requires 
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such high costs associated with moderate and severe TBI, it is of 
utmost importance to focus on primary prevention.

The CDC, Defense Veterans Brain Injury Center (DVBIC), 
and the Brain Injury Association of America (BIAA) are a few of 
the organizations that provide educational material. Utilizing their 
resources allows a TBI provider to increase the awareness of his or 
her patients, their families, and the community at large (Table 14.8).

CASE STUDY

A 20-year-old man is involved in a motorcycle crash. He is 
found with his helmet off on the side of the road and a GCS 
of 5 at the scene. Upon arrival to the emergency department, 
his GCS is 6 and the patient is combative. He is intubated, 
and his urine drug screen is positive for alcohol. CT scan is 
completed and shows a large right subdural hematoma with 
midline shift of 8 mm along with numerous cerebral contu-
sions. The patient undergoes emergent craniectomy and is 
transferred to the ICU. He is started on levetiracetam for sei-
zure prophylaxis. After a few days, the patient stabilizes and is 
extubated. He is subsequently transferred to an IRF for further 
management. At the time of admission, he is noted to have 
poor initiation and demonstrates significant cognitive deficits.

Case Study Discussion Questions

1.	 What are the key components of the medical history and 
physical examination for this patient at time of admission to 
an IRF and what are the key issues in the medical manage-
ment of this patient?

2.	 If the patient was to become agitated during his rehabilitation 
stay, what is the recommended assessment and management 
for agitation in a brain-injured adult?

3.	 Describe the current understanding of the pathophysiology 
of TBI and the role of rehabilitative medicine in its treatment.

significant basic self-care, mobility, cognitive, communication, 
or swallowing needs would benefit from a day rehabilitation 
program. These programs offer multiple therapies on a daily 
basis. They also allow time for family training and education. 
Many patients will graduate from these programs to a reduced 
amount of outpatient therapy visits. It is highly imperative that 
patients and family members continue the strategies learned 
during the rehabilitation process, as recovery and maintenance 
from TBI is a lifelong process.

It is important within each setting for patients and family 
members to have at hand the etiology and severity of the TBI, 
medication list, side effects, list of team members, and rehabilita-
tion goals. The treating team should supply this information with 
encouragement for patients and family to provide their input into 
the recovery process.

Within each of these settings, patient safety must be 
addressed. Refer to the chapter Patient Safety in Rehabilitation 
Medicine (PM&R Clinics of NA, May 2012, Vol. 23, Number 2) 
for more information.

Long-term follow-up for TBI is important. In the private set-
ting, persons with TBI can see a physiatrist who specializes in 
TBI. If one does not practice close to the person’s home, then a 
TBI specialist and the patient’s primary care provider, or a phys-
iatrist practicing close to the patient’s home, can coordinate care. 
America’s Veterans can follow up in the Polytrauma System of 
Care (PSC). The PSC provides care for Veterans and Active 
Duty Service members with TBI. This system includes the full 
spectrum of TBI care (acute inpatient rehabilitation, residential/
transitional rehabilitation, and outpatient clinics). Long-term 
brain injury follow-up is easily coordinated through the PSC and 
allows each provider within the system to access the patient’s full 
medical record in a timely fashion. Within the Department of 
Defense, each military treatment facility and most military bases 
have brain injury clinics. Active Duty Service members can fol-
low up with TBI specialists in these settings or in the VA’s PSC.

For many years now, TBI researchers have searched for 
appropriate outcomes measures. As mentioned earlier, COMBI 
has compiled a list of outcomes measurement tools that TBI 
specialists can use to determine the quality of their programs. 
CARF looks at four key areas when evaluating quality of care 
in programs: (a) effectiveness, (b) efficiency, (c) access, and (d) 
satisfaction. It is prudent to use validated and reliable outcomes 
measurement tools when determining quality improvement mea-
sures in TBI programs.

At times, programs can become bogged down with systems-
based errors. In the inpatient rehabilitation setting, a variety of 
team members will have input into the patient’s care on a 24/7 
basis. In this case, appropriate and consistent communication 
is highly beneficial. Poor communication can lead to reduced 
effectiveness, efficiency, and satisfaction. Implementing strate-
gies for building a sound TBI rehabilitation program will enable 
a team to provide exceptional care to this population of injured 
persons.

As discussed earlier, the annual cost of TBI is over $75 billion.  
This estimate includes direct medical and indirect costs, such as 
lost productivity (7,8). The lifetime costs of caring for a severely 
injured person with TBI is between $600,000 and $1.875M. With 

TABLE 14.8â•‡ Patient Safety Checklist

âŒ€■ Motor vehicle safety

âŒ€■ Seat belts

âŒ€■ Child restraint systems

âŒ€■ Impaired or distracted driving

âŒ€■ Teen drivers

âŒ€■ Pedestrian safety

âŒ€■ Fall reduction

âŒ€■ Early identification of fall-related TBI

âŒ€■ Falls in older adults

âŒ€■ Falls in children

âŒ€■ Sports and recreation safety

âŒ€■ Violence prevention

Source: Adapted from CDC website.
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5.	 What is the lifetime cost of a severely injured person with 
TBI?
A.	 $100K to $600K
B.	 $600K to $1.9M
C.	 $2.0M to $3.4M
D.	 $3.5M to $4.4M
E.	 $4.5M to $5.4M
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4.	 Describe the current scientific understanding of seizure 
prophylaxis in a patient with a TBI and identify resources 
that you can consult to obtain evidence-based medicine on 
this topic.

5.	 Identify the key team members involved in this patient’s 
care and describe effective communication, documentation, 
and interpersonal skills between them in the care of this 
patient.

6.	 What are some safety concerns for this patient and how would 
you minimize their risk of occurrence?

Self-Examination Questions
(Answers begin on p. 367)

1.	 A man sustains a TBI from a motor vehicle crash. His 
Â�initial GCS is 10 and he is unconscious for 29 minutes. 
He also exhibits memory loss for 2 days after injury. Which 
of the following is best characterizes the severity of his 
TBI?
A.	 Mild
B.	 Moderate
C.	 Severe
D.	 Unknown
E.	 Extremely severe

2.	 Which of the following best describes characteristics of 
dysautonomia?
A.	 Hypotension, bradycardia, and diaphoresis
B.	 Hypertension, bradycardia, and diaphoresis
C.	 Hypotension, tachycardia, and diaphoresis
D.	 Hypertension, tachycardia, and diaphoresis
E.	 Hypotension, tachycardia, and bradycardia

3.	 Which of the following medications cannot be used for 
agitation management?
A.	 Propranolol
B.	 Sertraline
C.	 Valproic acid
D.	 Acetaminophen
E.	 Olanzapine

4.	 Which of the following antispasticity medications does not 
cause sedation?
A.	 Dantrolene
B.	 Baclofen
C.	 Tizanidine
D.	 Diazepam
E.	 Clonazepam
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Patient Care

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of mild traumatic brain injury (MTBI) 
problems and the promotion of health.

OBJECTVES

1.	 Perform a pertinent history and physical of the MTBI adult 
patient.

2.	 Identify key impairments, functional, and activity limitations 
for adults with MTBI.

3.	 Identify the psychosocial and vocational implications of 
MTBI and strategies to address them.

4.	 Describe injuries commonly associated with MTBI.
5.	 Describe a sample rehabilitation treatment plan for adults 

with MTBI.

Key elements of the history should include at a minimum 
the history of present illness, past medical history, review of sys-
tems, medication review, psychosocial and vocational history, 
and allergies.

History of present illness should include the following:

1.	 Details of the injury event
2.	 Mechanism of injury
3.	 Duration and severity of alteration of consciousness
4.	 Length of amnesia, immediate symptoms
5.	 Symptom course and prior treatment
6.	 Other injuries (such as fractures and cervical trauma)
7.	 Patient’s symptoms and health concerns
8.	 Screening for premorbid conditions, potential cooccurring 

conditions, or other psychosocial risk factors such as sub-
stance use disorders that may exacerbate or maintain current 
symptom presentation

9.	 Assess danger to self or others

Past medical history should include any history of past brain 
injury; alcohol, tobacco, or illicit or prescription drug abuse; 
attention deficit hyperactivity disorder (ADHD), depression, 

anxiety, posttraumatic stress disorder (PTSD), chronic pain, and 
other psychosocial risk factors; acquired or congenital brain dis-
ease/abnormalities and past head or brain surgeries.

Social/vocational history: Preinjury academic and/or 
employment histories and marital/social support history are 
essential, particularly as they influence recovery following 
MTBI.

Review of systems: When obtaining the review of sys-
tems, the physiatrist should review the presence or absence 
of somatic symptoms commonly seen after MTBI and should 
ask about headache, vestibular system dysfunction, sleep dis-
turbance, dizziness/coordination/balance problems, nausea, 
blurred vision, sensitivity to noise and sound, fatigue, and mus-
culoskeletal pain.

The physiatrist should also screen for common cognitive 
problems such as impaired memory, concentration, attention, 
speed of processing, judgment, and executive control. If any of 
these are present, he or she should inquire about the impact of 
any of these symptoms on school or work performance.

The patient should be asked about symptoms such as depres-
sion, anxiety, agitation, irritability, impulsivity, and aggression 
and, if present, inquire about the impact of these difficulties on 
family/work relationships.

The patient should also be asked about the course and 
resolution (or lack thereof) of the symptoms since the time 
of injury. The frequency and severity of symptoms should be 
documented in order to set a baseline for monitoring subse-
quent treatment efficacy and for establishing co-occurring 
conditions.

It is also important to ask patients if and how their 
symptoms impact their daily functions, especially how 
they impact their basic activities of daily living (ADLs) and 
instrumental ADLs (IADLs). IADLs are activities and skills 
that allow patients to live independently such as managing 
finances, shopping, preparing meals, and performing basic 
housework.

Medications: Review of past and current medications and 
drug allergies should be performed. The physician should make 
note of past medications tried for the patient’s current symptoms, 
efficacy, and reason for stopping the medications, if applicable. 

15:â•‡ Mild Traumatic Brain Injury
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Screen for current medications that may worsen neurologic 
recovery or cause sedation, cognitive slowing, or increased risk 
for suicidal ideations.

After each history taking, it is imperative that the physician 
validate the patient’s concerns and symptoms.

Physical examination should include the following:

A.	 Focused neurologic examination that includes the following:

1. Mental status examination (MSE)
2. Cranial nerve testing
3. Sensation
4. Extremity testing of tone
5. Muscle stretch reflexes
6. Motor strength testing
7. �Postural stability (Romberg test; dynamic sitting and 

standing)

B.	 Focused vision examination including gross acuity, eye 
movement, binocular function, and visual fields/attention 
testing.

C.	 Focused musculoskeletal examination including range of 
motion, focal tenderness, and palpation of the head, neck, 
jaw, spine, and extremities.

D.	 Cognitive evaluation: There are several brief screening 
tools available, including the Mini Mental Status Exami-
nation (MMSE) and the Montreal Cognitive Assessment 
(MoCA). MoCA has been validated in the setting of mild 
cognitive impairment associated with several clinical 
disorders. The test, test information, and administra-
tion instructions are accessible for clinicians at www.
mocatest.org.

FUNCTIONAL IMPAIRMENTS AND ACTIVITY 
LIMITATIONS ASSOCIATED WITH MTBI

Impairments commonly seen in MTBI patients include impaired 
balance, coordination, vision, hearing, and sleep. Cognitive 
impairments such as memory, concentration, attention span, 
and speed of mental processing of information can be present. 
Behavioral and emotional impairments such as emotional liabil-
ity and apathy can also be seen.

Patients with MTBI are typically independent in basic 
ADLs such as grooming, bathing, dressing, toileting, and mobil-
ity; however, a minority of patients may report that their symp-
toms negatively impact their abilities in IADLs, such as driving, 
home management, child care, financial management, and on-
the-job or school performance.

KEY PSYCHOSOCIAL ASPECTS ASSOCIATED 
WITH MTBI AND ITS VOCATIONAL IMPLICATIONS

MTBI may create physical, social, marital, vocational, and avo-
cational activity limitations and participation restrictions for 
the patient. For example, after MTBI, patients may be unable to 
return to work or school and have difficulty performing their role 
in their family or community. They may also have difficulties 

with relationships at home and/or work, such as problems relat-
ing to one’s spouse, children, and coworkers. They may also have 
comorbid depression, anxiety, and PTSD.

School and/or vocational needs must be addressed, and the 
decision on when and how to return to school or work is based 
on the severity of the cognitive, physical, and emotional impair-
ments and the type of work previously engaged in.

Work performance and abilities may be negatively 
impacted from the cognitive, behavioral, and physical prob-
lems mentioned earlier. An individual may have problems 
securing or maintaining his job due to inability to meet his 
or her work demands. There may be difficulties with job 
performance—forgetting appointments, problems complet-
ing tasks, difficulties getting along with supervisors and 
coworkers. Subsequently, individuals may need to change 
occupations/jobs frequently and some eventually become 
unemployed.

Immediately following a TBI episode, symptomatic 
patients should have a period of rest to avoid sustaining 
another concussion and to facilitate a prompt recovery. After 
the short rest period, they should be encouraged to expedi-
ently return to normal activity (work, school, duty, leisure) 
and a gradual resumption of activity is recommended. A 
period of work restriction or accommodation such as provi-
sion of additional time to complete tasks and working in a 
quiet environment with additional supervision may be neces-
sary to ensure successful reintegration. If symptoms reemerge 
after returning to previous normal activity levels, a monitored 
progressive return to normal activity as tolerated should be 
recommended (1).

Common injuries associated with MTBI include whip-
lash and musculoskeletal injuries, which may be seen in 
patients who have sustained TBI as a result of motor vehicle 
accident (MVA), falls, contact sport, subtle fractures, and 
substance abuse. In addition, cumulative effects of MTBI 
may include psychiatric disorders and loss of long-term 
memory.

Strategies to prevent MTBI and related injuries including 
education of the patient, family, and caregiver is the keystone to 
prevention (2). Clinicians should provide information to patients, 
families, and caregivers about risk behaviors and activities that 
increase potential for TBIs of all types. Other recommendations 
for preventing MTBIs include the following:

1.	 Consistent use of seat belt
2.	 Never drive under the influence of alcohol, drugs, or medica-

tions that can impair cognition or cause drowsiness
3.	 Consistent helmet use when engaging in at-risk activities such 

as biking, motorcycle, snowmobile, skiing, snowboarding, 
skating, contact sports, baseball or softball, and horse riding

4.	 Always buckle small children in cars
5.	 Regular vision check to decrease fall risk
6.	 Remove household tripping hazards

Patients with MTBI often complain of concurrent physical, 
cognitive, and behavioral symptoms. It is important to treat the 
symptoms that cause the patient the most distress first. Patients 
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should be screened for comorbid mental health disorders. Head-
ache is one of the most common symptoms associated with 
MTBI (3). Assessment and management of headaches in indi-
viduals with MTBI should be comparable with those for other 
causes of headache (4). (See Table 15.1 for recommendations for 
specific symptoms.)

In patients with persistent post-concussive symptoms, who  
are refractory to treatment, consideration should be given to 
other factors such as psychiatric issues, psychosocial support and 
also consider extrinsic factors such as patient involved in litiga-
tion and those seeking compensation for their injuries.

TABLE 15.1â•‡ Common Postconcussive Symptoms and 
Management Approach

SYMPTOMS MANAGEMENT

Physical Problems

Headache Prophylactic and abortive 
medications

Education on stress  
and lifestyle management

Balance and vestibular 
dysfunction

Physical therapy, vestibular 
rehabilitation

Blurred vision/
photosensitivity

Sunglasses for photosensitivity, 
vision therapy, referral to 
optometrist

Tinnitus and hearing 
impairment

Audiology referral for tinnitus 
and hearing impairment

Education on hearing 
protection and environmental 
modifications

Musculoskeletal pain 
syndromes

Physical therapy, pain 
medication—avoid narcotics

Sleep disorder Refer for sleep study if sleep 
apnea is suspected

Educate on proper sleep 
hygiene to include avoidance 
of alcohol, caffeine products, 
or stimulants before sleep; 
establish a consistent sleep 
schedule, limit daytime 
naps, and avoid stimulating 
activities immediately before 
sleep

Sleep medications—avoid 
benzodiazepines

Cognitive Problems

Impaired memory, 
concentration, attention, 
processing speed, 
executive control

Neuropsychology testing

Cognitive remediation training

Referral to speech pathology/
occupational therapy for 
training on compensatory 
strategies

SYMPTOMS MANAGEMENT

Voice recorders, use of smart 
phones, and/Personal Digital 
Assistance (PDA) for memory 
aid. Global positioning devices 
(GPS) for direction and to avoid 
getting lost

Behavioral Problems

Depression

Anxiety

Irritability

Poor impulse control

Aggression

PTSD

May require either 
psychotherapeutic or 
pharmacological treatment 
modalities, or both

Medications include SSRIs

Mental health referrals should 
be considered for management 
of depression, PTSD, and 
anxiety; referrals to substance 
abuse treatment specialists as 
needed

PHARMACOLOGICAL TREATMENT APPROACH  
TO MTBI

When considering medications to manage symptoms of MTBI, 
it is important to keep in mind that injured brains are sensitive 
to the side effects of medications. Choose medications with the 
least amount of negative effect on cognition, brain recovery, 
and minimal side effect profiles. Monitor patients closely dur-
ing treatment and evaluate for potential toxicities and drug–drug 
interactions. Avoid medications that can lower the seizure thresh-
old or result in drowsiness or slowed thinking. Avoid medications 
associated with increased risk of suicidal ideation. Examples of 
medications to avoid are benzodiazepines and anticholinergic 
and antidopaminergic agents.

SAMPLE REHABILITATION PROGRAM, 
MANAGEMENT, OR TREATMENT PLAN FOR MTBI

A 23-year-old man is involved in an MVA, in which he sustained 
mild grade 1 American Academy of Neurology (AAN) TBI. He 
presents to your office 3 months later with complaints of mild 
balance problems and dizziness, daily headaches lasting 4 hours, 
short-term memory impairments, light sensitivity, and mild 
impairment in hearing. He also reports difficulty falling and fre-
quent awakening from sleep secondary to nightmares.

TREATMENT PLAN

Start by (a) validating the patient’s experience and symptoms, 
(b) educating the patient regarding the natural history of MTBI, 
and (c) reassuring the patient that most people with MTBI have 
resolution of their symptoms within a few weeks.

Symptom management for this patient includes the 
following:

TABLE 15.1â•‡ Common Postconcussive Symptoms and 
Management Approach (continued)

(continued)
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1.	 Physical therapy for vestibular rehabilitation to address the 
dizziness and balance problems.

2.	 Speech therapy for compensatory strategies and memory aids.
3.	 Vision therapist for photosensitivity. Recommend sunglasses.
4.	 Audiology for hearing impairments.
5.	 Sleep management should include review and discussion of 

sleep hygiene. If sleep apnea is suspected, a referral for sleep 
study should be done first before prescribing sleep medications. 
In this case study, sleep apnea was ruled out; however, he stated 
that he did not like taking PO medications, so he was started on 
trazodone 50 mg QHS and also started on a trial of prazosin for 
nightmares.

6.	 If PTSD is suspected, referral for mental health treatment is 
indicated.

7.	 Headache management should start with attempts to charac-
terize the type of headache— tension versus migraine versus 
combined. If the patient has migraine headaches, both pro-
phylactic and abortive medications are indicated. Past and 
present medications were reviewed, and the patient was asked 
about efficacy and reasons for discontinuing medications. 

The patient was started on Sumatriptan for abortive therapy 
and topiramate for headache prophylaxis (Botox injection is 
another alternative).

9.	 Educate the patient on stress reduction and sleep manage-
ment. Instruct him to avoid factors that trigger his migraines.

At the conclusion of the clinical visit, the patient was edu-
cated on how to avoid future TBI; a follow-up appointment is 
given and a written summary of important points and plans are 
provided to the patient.

Management of common symptoms in MTBI is given in 
Table 15.2.

Medical Knowledge

GOAL

Demonstrate knowledge of established and evolving biomedical, 
clinical, epidemiological, and sociobehavioral sciences pertain-
ing to the field of TBI, as well as the application of this knowl-
edge to guide holistic patient care.

TABLE 15.2â•‡ Management of Symptoms Common in MTBI

SYMPTOMS
KEY INFORMATION AND NONPHARMACOLOGY 
MANAGEMENT PHARMACOLOGICAL MANAGEMENT

Headache Treatment is based on type of headaches 
(migraine vs. tension vs. mixed)

âŒ€■ Treat contributory comorbid sleep, mental 
health disorders.

âŒ€■ Educate patient on avoiding triggers.

âŒ€■ Nonpharmacological treatment includes:

âŒ€■ Relaxation, biofeedback, visualization, 
extracranial pressure, and cold compresses. 
Regular exercise, maintaining regular sleep, 
and meal.

âŒ€■ Patients with episodic tension-type headache 
may also benefit from physical therapy to 
exercise neck muscles.

âŒ€■ Abortive medications should be taken at 
onset of headache

âŒ€■ Nonnarcotic pain medication

âŒ€■ NSAIDs (e.g., ibuprofen and naproxen)

âŒ€■ Triptans (for migraines)

âŒ€■ NSAIDs such as aspirin, ibuprofen, or 
choline-magnesium-trisalicylate and 
acetaminophen are the first-line medications 
for treating tension headaches

âŒ€■ Combination medications (aspirin, 
acetaminophen, or both are often combined 
with caffeine or a sedative drug) in a single 
medication can be effective in treating 
episodic tension headache, but persistent 
usage can lead to rebound headaches

âŒ€■ Prophylactic medications are indicated for 
migraines occurring more than once a week 
or tension-type headache occurring more 
than 3 times a week.

âŒ€■ For headache that is disabling despite 
aggressive acute interventions; if the patient 
desires to reduce frequency of acute attacks; 
or when headaches compromise work 
attendance, societal integration, or daily life: 
divalproex, topiramate, and metoprolol are 
first-line headache prophylactic agents.

Musculoskeletal pain âŒ€■ May involve both pharmacological and 
nonpharmacological treatment such as physical 
therapy and modalities such as cold/heat, 
Transcutaneous electrical nerve stimulation (TENS) 

âŒ€■ Avoid use of narcotics as this can be 
detrimental to cognitive recovery

(continued)

Cristian_87833_PTR_15_177-189_13-08-14.indd   180 8/13/14   11:28 AM



15: Mild Traumatic Brain Injuryâ•‡ ■â•‡ 181

SYMPTOMS
KEY INFORMATION AND NONPHARMACOLOGY 
MANAGEMENT PHARMACOLOGICAL MANAGEMENT

Insomnia/sleep 
dysfunction

âŒ€■ Goal is to establish a regular, unbroken, night-
time sleep pattern and to improve perceptions 
of the quality of sleep

âŒ€■ Educate on sleep hygiene, establishing regular 
sleep routine, limiting caffeine and alcohol 
before bedtime

âŒ€■ Refer to sleep specialist to treat concurrent 
primary sleep disorder (e.g., sleep apnea, 
restless leg syndrome, or narcolepsy) if present

âŒ€■ Consider training patient in behavioral 
techniques, such as relaxation training or 
meditation; this may improve the quality of sleep

âŒ€■ Nonbenzodiazepene sleep medications such 
as trazodone may be helpful in the short term

âŒ€■ Prazosin may be helpful in patients with 
nightmares

Cognitive impairments âŒ€■ Referral to speech and language pathology for 
compensatory memory strategies and memory 
aids may be indicated

âŒ€■ Screen for comorbid medical and psychiatric 
conditions such as PTSD that may be 
contributing to memory problems and determine 
if the psychiatric contribution is significant; this 
may need to be treated first before referring for 
speech and language therapy

âŒ€■ Patients with problems obtaining or maintaining 
employment may benefit from referral to 
vocational rehabilitation

Dizziness and 
disequilibrium disorders

âŒ€■ May be secondary to inner ear disorders 
(peripheral vestibular disorders), central 
nervous system disorders, psychological 
disorders, and musculoskeletal disorders

âŒ€■ Perform a detailed medication review and ask 
about the temporal relationship of dizziness to 
the initiation or dosing of these medications; If 
possible, discontinue offending medication

âŒ€■ Management depends on etiology 
and may include pharmacological and 
nonpharmacological treatment; it may also 
include referral to physical therapy for vestibular 
rehabilitation and/or referral to Ear, Nose 
and Throat specialist; referral to neurology 
ophthalmology, vision rehabilitation

âŒ€■ Medications should only be considered if 
symptoms are severe enough to significantly 
limit functional activities

âŒ€■ Trials should be limited to 2 weeks. First-
line medication choice would be meclizine, 
followed by scopolamine and dimenhydrinate, 
depending upon symptom presentation

Comorbid depression/
anxiety/PTSD

âŒ€■ Assess suicidal/homicidal ideations

âŒ€■ Refer to mental health

âŒ€■ First-line antidepressant is SSRIs such as 
citalopram and sertraline

TABLE 15.2â•‡ Management of Symptoms Common in MTBI (continued)

OBJECTIVES

1.	 Discuss the following as they relate to MTBI: (a) epidemi-
ology, (b) pathophysiology, (c) diagnostic test and criteria, 
(d)  special patient population, (e) treatment approach, and 
(f) ethical issues.

EPIDEMIOLOGY

Traumatic brain injury (TBI) can be defined as brain dysfunction 
caused by external mechanical force to the brain. The Â�external 
force may be due to contact, penetration, and/or acceleration/

deceleration forces. It is an important public health problem in the 
United States, affecting approximately 1.7 million people annu-
ally and leading to a substantial number of cases of death and 
disability (5). TBI most commonly affects children between 0 and 
4 years, adolescents 15 and 19 years, and adults over the age of 
65. TBI is more common in males than in females in all affected 
age groups. In the civilian population, fall is the leading cause of 
TBI and motor vehicle/traffic injury is the second-leading cause 
of TBI, although it is the leading cause of TBI-related deaths. 
Approximately 80% of the total incidence of TBI is classified as 
MTBI (6). MTBIs cost the nation nearly $17 billion each year.
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evidence of trauma above the clavicle, posttraumatic seizure, 
drug or alcohol intoxication, short-term memory impairment, 
coagulopathy, and focal neurological deficit.

Noncontrast head CT should be considered (level B recom-
mendation) in patients with head trauma but no LOC of PTA if 
one or more of the following is present: age >65 years, GCS <15, 
severe headache, vomiting, physical signs of basilar skull frac-
ture, coagulopathy, focal neurological deficit, or a dangerous 
mechanism of injury (9).

MRI is recommended for patients with TBI when the neuro-
logical findings are unexplained by CT, and it is the modality of 
choice for evaluation of the subacute or chronic period. It plays a 
more important role in the evaluation of patients with persistent 
posttraumatic sequelae. It is more sensitive than CT in MTBI 
patients (10,11), and MRI findings have been correlated with 
neuropsychological performance in MTBI (11).

In general, microscopic diffuse axonal injury, reported 
as present in autopsy studies of MTBI, is largely undetectable 
using traditional neuroimaging techniques (12); as a result, 
more sensitive imaging techniques and biological markers are 
being developed and investigated in the symptomatic MTBI 
patients with negative clinical neuroimaging. Experimental 
neuroimaging techniques are being developed that may posi-
tively impact clinical care in the future. These include diffusion 
tensor imaging (DTI), magnetization transfer imaging (MTI), 
magnetic resonance spectroscopy, and functional techniques 
such as functional MRI (fMRI), positron emission tomogra-
phy (PET), and single-photon emission computed tomography 
(SPECT) (13).

X-rays: Skull films are not recommended in the diagnosis 
of MTBI (14).

Laboratory tests are not routinely used in the diagnosis of 
MTBI. However, laboratory tests may be ordered for exploring 
other differential diagnoses.

Blood alcohol level and/or urine drug screen (UDS) should 
be obtained in the acute setting to assist in stratification of those 
who may require further workup such as noncontrast CT scan.

Biomarkers: Traumatic injury results in the release of pro-
teins. One of the most studied astrocyte proteins in TBI is the 
S-100B, which is found in the human serum within 30 minutes 
of brain injury. As of this writing, measuring S-100B has not 
become the standard of care in the diagnosis of TBI. Electro-
encephalography (EEG)—routine use of EEG in the clinical 
assessment of persons with MTBI—is not recommended. EEG 
is best reserved for posttraumatic epilepsy monitoring and pre-
dicting poor recovery in disorders of consciousness.

SPECIAL POPULATIONS

Military population and MTBI sustained in sports are 2 notable 
special populations of MTBI.

MTBI Epidemiology in the Military Population
TBI has been termed the signature injury of the wars in Iraq 
and Afghanistan; about 253,330 service members sustained TBI 
between 2000 and 2012, and approximately 77% of these were 
MTBI.

DIAGNOSTIC CRITERIA FOR MTBI

In this chapter, we will use the most commonly used criteria of 
MTBI as set forth by the Mild Traumatic Brain Injury Commit-
tee of the Head Injury Interdisciplinary Special Interest Group of 
the American Congress of Rehabilitation Medicine (ACRM) (7).

According to these criteria, a patient with MTBI is a person 
who has had a traumatically induced physiological disruption of 
brain function as manifested by at least one of the following:

1.	 Any period of loss of consciousness (LOC)
2.	 Any loss of memory for events immediately before or after the 

accident
3.	 Any alteration in mental state at the time of the accident
4.	 Focal neurological deficits that may or may not be transient

However, the severity of the injury does not exceed the 
following:

1.	 LOC of approximately 30 minutes or less
2.	 After 30 minutes, an initial Glasgow Coma Scale (GCS) of 13 

to 15
3.	 Posttraumatic amnesia (PTA) not greater than 24 hours

Mechanism of injury in the aforementioned definition 
includes the head being struck or the head striking an object and 
the brain undergoing acceleration/deceleration movement with-
out external trauma to the head. Imaging, EEG, or neurological 
examination may be negative.

PATHOPHYSIOLOGY

While the underlying pathophysiology of MTBI is still heavily 
debated, dysfunction can occur due to cortical contusions and 
potential axonal damage at the time of impact or injury. There 
may also be disruption of axonal neurofilament organization, 
which leads to impaired axonal transport, axonal swelling, 
degeneration, and damages (20,21).

DIAGNOSTIC TEST AND IMAGING

Clinical neuroimaging findings are normal in the majority of 
MTBI cases. Therefore, emergency room physicians should fol-
low a selective approach to CT scan imaging and use in high-risk 
patients such as those described subsequently. It is critical to rule 
out intracranial hemorrhage and other neurosurgical abnormali-
ties. When clinical neuroimaging findings are present following 
a MTBI, the injury is classified as complicated MTBI (8).

Noncontrast CT scan is the modality of choice for the initial 
evaluation of acute head injury, because it is fast, widely avail-
able, and highly accurate in the detection of skull fractures and 
acute intracranial hemorrhage. CT scan is used primarily to 
identify urgent surgical conditions that can improve outcomes. 
Specifically, mass effect due to hemorrhage or cytotoxic edema 
if promptly addressed by surgical decompression can greatly 
mitigate secondary damage.

Noncontrast head CT is indicated (level A recommenda-
tions) when the patient has LOC or PTA plus one or more of 
the following: age >60 years, GCS <15, headache, vomiting, 
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days after the injury and most of those persisting beyond that 
resolve by 2 to 4 weeks. However, in a minority of patients, the 
symptoms persist beyond 6 months to a year. Postconcussion 
syndrome is a term frequently used to describe a constellation of 
symptoms (at least 2 nonfocal, neurologic symptoms) occurring 
at least 1 to 3 months after concussion. In a minority of persons, 
postconcussion symptoms persist late after injury (18).

The etiology of these symptoms is controversial, and it is 
unclear and debatable whether these symptoms constitute a PCS 
per se. Several factors have been postulated as being responsible 
for these symptoms, including neurobiological dysfunction in 
one or more areas of the central nervous system, pre- or postin-
jury psychological/psychiatric factors, somatization, malinger-
ing, or a combination of these. It may be accurate to describe 
PCS as commonly occurring symptoms rather than syndromal 
Sequela of TBI (18,19).

Commonly seen symptoms after MTBI can be classified 
into 3 broad categories: physical, cognitive, and behavioral 
symptoms. Approach to treatment can also be classified into  
3 main groups: education, symptom management, and coordina-
tion of care.

ETHICAL ISSUES IN MTBI

Ethical issues arise frequently when treating patients with MTBI. 
Such ethical issues involve deciding when and how to discuss the 
patient’s cognitive impairments with family members or super-
visors at work, or legal authorities if there is reason to do this 
without violating Health Insurance Portability and Accountabil-
ity Act (HIPAA).

Another area is the bioethical principles of justice, benefi-
cence, nonmaleficence, and autonomy as they apply to the care 
of the MTBI patient, as well as some potential ethical conflicts. 
Some specific examples include (a) the patient’s wishes (auton-
omy) versus the physician recommendations (beneficence); (b) 
the patient may work in a sensitive job (e.g., law enforcement) 
and issues may arise regarding potential harm to self and others 
due to impaired judgment.

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own MTBI patient care practices, appraising 
and assimilating scientific evidence, and continuously improv-
ing your patient care practices based on constant self-evaluation 
and lifelong learning.

OBJECTIVES

1.	 Describe key components of self-assessment and lifelong 
learning for a physiatrist with respect to continuing medical 
education (CME)/continuing professional development (CPD) 
as relating to MTBI.

2.	 Teach patients, families, residents, students, and other health 
professionals relating to MTBI.

In the military, the leading causes of TBI in both deployed 
and nondeployed individuals are blast exposures, fragments, 
falls, motor vehicle-related accidents, sports, and assaults. In the 
deployed setting, blasts are the leading cause of TBI. Those who 
are at a higher risk for sustaining TBIs are young men who are 
performing military duties, as well as those with a history of 
prior concussion and/or substance abuse (15).

Civilian and military MTBI share some common symptoms; 
however, PTSD is more common in the military MTBI popula-
tion when compared with civilians. PTSD or depression is pres-
ent in more than one-third of OIF/OEF veterans with suspected 
postconcussion syndromes (PCSs) secondary to MTBI (16).

It is often difficult to clinically differentiate PTSD from 
MTBI because of their overlapping symptoms, but, in general, 
clinical distinction between the two disorders is usually based 
on the predominant symptoms. A PCS is more likely when the 
patient’s predominant symptoms are more physical and cogni-
tive, as opposed to PTSD where nightmares, hyperarousal, 
avoidance, and reexperiencing phenomena predominate (17). 
In addition, certain symptoms such as hearing and vestibular 
dysfunction and photosensitivity are more common in military 
populations with TBI because of the effect of pressure waves of 
blast and explosions on fluid/air-filled body cavities such as ears 
and eyes.

MTBI in Sports
The term concussion is often used in the medical literature, espe-
cially in sports medicine as a synonym for MTBI; the 2 most 
widely used guidelines for return to play after concussion are 
those of the American Association of Neurological Surgeons and 
those of Cantu. Concussion is graded as I (mild), II (moderate), 
and III (severe).

The AAN guidelines emphasize the qualitative importance 
of LOC, whereas Cantu guidelines distinguish between brief and 
extended LOC and draw attention to the duration of PTA.

The Quality Standards Subcommittee of the AAN defines 
the spectrum of concussions related to sports injuries as follows:

A.	 Grade I: Concussion is defined as transient confusion, no 
LOC, and duration of mental status abnormalities on exami-
nation that resolve in less than 15 minutes.

B.	 Grade II: Concussion consists of transient confusion, no 
LOC, concussion symptoms or mental status, abnormalities 
on examination that last more than 15 minutes.

C.	 Grade III: Concussion is defined as any LOC, either brief 
(seconds) or prolonged (minutes).

Return to play guidelines for athletes after a concussion have 
been described. The most commonly cited is the Cantu return to 
play guidelines, which have been revised over the years.

TREATMENT APPROACH TO MTBI

The symptoms associated with MTBI are heterogeneous and are 
not unique to MTBI. There are no pathognomonic symptoms or 
signs, and each patient tends to exhibit a different mix of symp-
toms. Most signs and symptoms that occur in the acute period 
following a single concussion resolve quickly within hours or 
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Education should also include avoidance of high-risk behav-
ior that could increase the risk of additional head injuries, com-
pensatory strategies for impaired memory and concentration; 
relaxation techniques; strategies for successful reintegration in 
work, school, and social activities; anger and stress manage-
ment techniques; diet and exercise; limiting alcohol and caffeine 
intake; and avoidance of recreational drugs.

KEY PRACTICE-RELATED QUALITY 
IMPROVEMENT ACTIVITIES FOR MTBI

QI activities are important in ensuring quality outcome in the 
treatment of MTBI. Examples of QI activities include:

1.	 Reducing the incidence of MTBI in identified at-risk civilian 
population (e.g., men between 18 and 25 years of age) through 
educating patients on avoiding at-risk activities/behaviors

2.	 Reducing the risk of future MTBI due to high-risk behavior
3.	 Increasing the percentage of MTBI patients who are success-

fully reintegrated in school and work
4.	 Reducing the incidence and prevalence of MTBI patients with 

active substance abuse
5.	 Reducing the incidence and prevalence of MTBI patients who 

commit suicide

EVIDENCE-BASED PRACTICE GUIDELINES, 
BEST PRACTICES, OR BENCHMARKS IN 
THE ASSESSMENT AND REHABILITATION 
MANAGEMENT OF MTBI

It is imperative that the physiatrist treating MTBI be up-to-date 
with evidence-based medicine (EBM) guidelines. EBM resources 
that are important to the practicing physiatrist treating MTBI 
include the following:

1.	 Carroll LJ, Cassidy JD, Peloso PM, et al. Prognosis for mild 
traumatic brain injury: results of the WHO Collaborating 
Centre Task Force on Mild Traumatic Brain Injury. J Rehabil 
Med. 2004;36(Suppl 43):84–105.

2.	 Berrigan L, Marshall S, Velikonja D, Bayley M. Quality of 
clinical practice guidelines for persons who have sustained 
mild traumatic brain injury. Brain Inj. 2011;25:7–8. 742–751. 
Epub 2011 May 23.

3.	 Department of Labor and Employment Traumatic 
Brain Injury Medical Treatment Guidelines. Division of 
Workers’Compensation. Denver, CO: State of Colorado; 
2005.

4.	 McCrory P, Johnston K, Meeuwisse W, et al. Summary and 
agreement statement of the 2nd International Conference 
on Concussion in Sport, Prague 2004. Br J Sports Med. 
2005;39(4):196–204.

5.	 McCrory P, Meeuwisse W, Johnston K, et al. Consensus state-
ment on concussion in sport: the 3rd international conference 
on concussion in sport held in Zurich, November 2008. Br 
J Sports Med. 2009;43(Suppl 1):i76–i90.

6.	 VA/DoD clinical practice guideline on MTBI which can be 
accessed via http://www.healthquality.va.gov/management_
of_concussion_mtbi.asp

3.	 Identify benchmarks/best practices, and describe key 
Â�practice-related systematic quality improvement (QI) and 
practice performance improvement (PI) for MTBI.

4.	 Identify sources of evidence-based practice guidelines and 
information technology useful in the treatment of MTBI.

KEY COMPONENTS OF SELF-ASSESSMENT  
AND LIFELONG LEARNING

Physiatrists should continually engage in self-assessment of their 
strength and deficiencies as pertaining to gaps in patient assess-
ment, medical knowledge, treatment, and education of patients. 
There is a continuous ongoing research in TBI pertaining to dif-
ferent aspects, and physiatrists should stay up-to-date with ongo-
ing research through avenues such as CME and journals and 
familiarize themselves with evidence-based recommendations 
as they become available. For those interested, advanced train-
ing in TBI via fellowships is available.

KEY PATIENT AND FAMILY EDUCATION POINTS

Physiatrist should educate patients and their families about the 
following:

1.	 Natural history of MTBI
2.	 Impact of cognitive impairments
3.	 Need for adequate rest and sleep
4.	 Minimize risk for future TBI
5.	 Minimize Ethyl alcohol (ETOH)/substance abuse
6.	 Risk for depression/suicide
7.	 Strategies for appropriate behavior with family and coworkers
8.	 Side effects of medications
9.	 Provide links and references for pertinent patient/family 

education resources. For example, Brain Injury Associa-
tion of America has valuable resources, and the site can be 
accessed via http://www.biausa.org/

10.	 Early education of patients and their families is the best 
available treatment for MTBI and for preventing or reducing 
the development of persistent symptoms

Patients and their families need to be educated on the 
causes, symptoms, treatments, and prognosis of MTBI. The edu-
cation should start at the first contact with a health care profes-
sional and should be reinforced during each interaction with a 
provider. Studies show that patients who were educated on the 
natural history MTBI do better than those who were not (2). It is 
important to inform patients with MTBI that in the natural his-
tory of MTBI, symptoms often resolve quickly.

The educational materials and method of delivery must take 
into account the patient’s cognitive and emotional impairments, 
cultural and religious beliefs, and preferred method of learning. 
The educational materials must be written at an appropriate read-
ing level and in a language that the patient understands. Written 
information should be given to patients at the end of every clini-
cal visit. Family education is also critical to the patient’s recov-
ery, and family members should be encouraged to participate in 
educational activities and support groups.
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PHYSIATRIST AS TEAM LEADER

The physiatrist is in charge of coordinating and managing the 
patient’s medical care and therapeutic program and communi-
cating regularly with the patient and his or her family regarding 
medical needs. The physiatrist directs the rehabilitation team 
in monitoring the patient’s recovery, making needed changes in 
treatment plans, and consulting with other physician specialists 
as necessary.

PROFESSIONALISM

GOAL

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in MTBI.

OBJECTIVES

1.	 Demonstrate appropriate humanistic qualities.
2.	 Display sensitivity to a diverse patient population (culture, 

gender, age, race, religion, disabilities, sexual orientation).
3.	 Demonstrate respect for patient’s privacy and autonomy.
4.	 Demonstrate advocacy, responsibility, accountability, and 

commitment to excellence in quality care.
5.	 Demonstrate responsiveness to patient needs superseding 

self-interests, as it relates to MTBI.

The physiatrist should possess and display integrity and 
honesty in dealing with the MTBI patient. This is especially 
important when discussing the natural history of MTBI and dis-
cussing treatment options. This will empower the patient in tak-
ing active part in his or her own care.

The physiatrist should also show respect and courtesy to the 
patient and family and be able to communicate in an empathetic 
manner the treatment plan, as doing this will facilitate treatment 
compliance.

The patient management approach used in MTBI requires 
consideration of cultural and language issues that may impact 
on the patient/patient’s family’s understanding of MTBI and 
recovery. This includes differences arising from other cultural 
and linguistic diversity. For instance, poor communication can 
directly or indirectly impact on the outcome for patients, particu-
larly for those patients from a non-English-speaking background 
or where English is their second language.

The clinician needs to ensure that information and advice 
are understood; therefore, using a language interpreter might be 
indicated. Moreover, patients may hold cultural assumptions that 
can influence the presentation of symptoms or the patient/fam-
ily’s response to diagnosis and treatment. For example, people 
may differ in what they see as a symptom. The definition and 
concepts of pain management or self-management may differ 
between cultures.

Patients usually maintain their autonomy and privacy after 
MTBI. However, potential issues that may arise include patient’s 
individual rights, such as privacy and autonomy versus physi-
cian disclosure to employer information regarding the extent 

Interpersonal and Communication  
Skills

GOAL

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
MTBI patients, their families, and other health professionals.

OBJECTIVES

1.	 Discuss the key areas for physicians to counsel patients and 
families, across socioeconomic and cultural backgrounds.

2.	 Identify key elements that need to be documented in the 
patient’s medical record.

3.	 Demonstrate skills for conducting effective communication 
and listening skills.

4.	 Demonstrate leadership skills and consultative role as it 
relates to MTBI.

The key areas for physicians to counsel patients and families 
Â�specific to MTBI are as follows:

1.	 Minimizing the risk for future brain injuries through reducing 
high-risk behavior

2.	 Minimizing substance abuse
3.	 Adequate rest and sleep
4.	 Allowing patient adequate time to complete a task
5.	 Behavior strategies in communicating with family and 

coworkers

The key points that need to be documented in the patient’s 
medical record that are specific to MTBI include:

1.	 Detailed mechanism of injury
2.	 Initial GCS
3.	 LOC
4.	 Altered level of consciousness
5.	 PTA
6.	 Symptoms and current management
7.	 History of drug or alcohol use
8.	 Prior history of  brain injury and disease, psychiatry problems

Key points for conducting effective communication and lis-
tening skills are as follows:

1.	 Questioning patient and/or the caregiver closely. When pos-
sible, ask open-ended questions to elicit more details about the 
injury, such as “Tell me about,” or “Describe.â•›…”

2.	 Listen carefully for information the patient or caregiver may 
give regarding difficulties in physical, cognitive, or behav-
ioral status. Validate patient’s concerns.

3.	 Provide printed, easy-to-read and understand information to 
patients about the condition and expectations, appropriate 
referrals, and available community resources.

4.	 Write out clear instructions for the patient and/or caregiver to 
take home and, as appropriate, to share with workplace super-
visors or school staff.
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speech therapies may be referred to independent therapy clinics. 
Other patients may receive care in the school setting, while some 
patients may present to the psychiatric setting for behavioral issues.

Outpatient multidisciplinary rehabilitation should include 
physiatry and may include the following disciplines: physical 
therapy, occupational therapy, vision therapy, optometry, speech 
and language pathology, neuropsychology, pain management, 
mental health, neuro-ophthalmology, vocational rehabilitation, 
and social work (Table 15.4).

2. Patient safety components or checklist applicable to MTBI
Individuals with mild brain injury are at risk for the fol-

lowing safety concerns: (a) risk of future brain injuries through 
high-risk behavior; (b) substance abuse-related patient safety 
concerns; (c) impact of behavior-related problems, which may 
lead to violence, depression, and even suicide.

In order to minimize these safety concerns, the physiatrist 
needs to be aware of the risk, educate patients on avoiding high-
risk behavior that may lead to repeat brain injury, and educate 
and encourage abstaining from use of illegal substances and 
alcohol. Mental health conditions must also be promptly referred 
to mental health providers for treatment.

of patient’s cognitive impairment—especially in jobs that can 
affect the patient’s health and that of others (e.g., bus driver, fire-
fighter, and police officer).

The physiatrist’s responsibilities to the patient with MTBI 
include education, treatment, coordination of care, and advocat-
ing for patient’s needs.

The physiatrist plays an important role in advocating for the 
needs of the patient with MTBI at school, work, and family and 
in other parts of the health care system. Postconcussive cogni-
tive impairment may cause patients to experience problems on 
the job, problems with school performance, and strain on fam-
ily relationships. It is the role of the physiatrist to advocate for 
the patient to receive necessary modifications in these settings. 
Moreover, due to heterogeneity and diverse postconcussion 
symptoms, patients usually require services of different special-
ties, and it is the physiatrist’s role to advocate for patients in these 
other parts of the health care system.

SYSTEMS-BASED PRACTICE

GOAL

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in the 
system to provide optimal care as it relates to MTBI.

OBJECTIVES

The physiatrist will understand the following issues as it relates 
to MTBI.

1.	 Describe key components and available services in the reha-
bilitation continuum of care and community rehabilitation 
facilities.

2.	 Discuss how to work effectively in various systems of care.
3.	 Identify patient safety components or checklist.
4.	 Describe optimal follow-up care.
5.	 Identify important markers of quality of care.
6.	 Discuss cost-effectiveness, utilization, and management of 

resources.
7.	 Review proper medical record keeping and documentation as 

the patient moves along the continuum of care.
8.	 Demonstrate the advocacy role that the physician should dis-

play for quality of care for his or her patients with MTBI.
9.	 Participate in identifying and avoiding potential systems- and 

medical-related errors for MTBI and strategies to minimize 
them.

1. Key components of the rehabilitation continuum of care
Due to a variety of symptoms present in TBI, most patients 

will require services across different medical specialties; there-
fore, effective care coordination is very important in this popula-
tion. It is also important for patient’s social service needs to be 
adequately addressed. Patients with MTBI can receive care in 
various locations, such as in an outpatient clinical setting. An ideal 
setting will be one that has the capability to provide multidisci-
plinary rehabilitation; however, this may not always be feasible, 
and patients requiring services such as physical, occupational, or 

TABLE 15.3â•‡ Key Rehabilitation Disciplines Involved in MTBI 
Continuum of Care

Physiatrist Leads the team and coordinates 
patient care among the other involved 
disciplines

Physical therapist Provides therapy for musculoskeletal 
problems; a specially trained 
therapist may also provide vestibular 
rehabilitation as needed

Occupational 
therapist

Provides therapy for musculoskeletal 
needs, and also addresses any deficits 
in ADLs and IADL; in some settings, 
it provides vision rehabilitation and 
cognitive rehabilitation

Speech and 
language 
pathologist

Provides for cognitive remediation 
and compensatory mechanisms for 
memory and memory aids

Vision 
rehabilitation 
therapist

Addresses vision complaints and 
may identify and refer patients to 
optometrist/neuro-ophthalmologist as 
needed

Neuropsychologist Provides various testing to identify 
areas of psychocognitive needs

Psychologist/
psychiatrist/mental 
health

Manages and treats comorbid 
psychological and psychiatric 
problems such as PTSD, depression, 
and anxiety

Social worker Addresses psychosocial issues such 
as homelessness and family issues

Vocational 
rehabilitation 
specialist

Assist with vocational needs
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â•›â•›â•›I.	 Medications
â•›â•›â•›J.	 Vision or hearing loss

6. Advocacy role of physiatrist in ensuring quality of care for 
patients with MTBI.

The physiatrist has an important role for the MTBI patient 
in the community and health care field. This role involves edu-
cating the community and other health care providers about 
risk factors, etiology, pathophysiology, symptoms, and result-
ing impairments in MTBI. An important part of this role is 
educating the public, families, and patients about prevention 
strategies.

7. Potential systems-related errors for MTBI and strategies to 
minimize them.

Inappropriate handoffs may occur from  limited informa-
tion as the patient moves through the health care system or from 
the health care system to work or school. Hence, the physiatrist 
should ensure appropriate handoff and that essential informa-
tion is communicated to other parties involved in the patients, 
care. Another source of potential system-related error is that of 
patients inappropriately being diagnosed with a psychiatric con-
dition when they have a TBI instead.

CASE STUDY

Mr. Jones is a 45-year-old man with a history of childhood 
ADHD and anxiety who is referred to your concussion 
clinic after sustaining a head trauma with 2 to 3 minutes of 
LOC in an MVA 2 weeks ago. His initial GCS on the scene 
was 13.

He was evaluated in the local emergency room imme-
diately following the accident. It is unknown whether any 
imaging was done. He was released home the same day. 
He is married, drinks ETOH socially, and smokes marijuana 
recreationally.

His wife brought him back to his primary care physi-
cian 2 weeks after the accident because she reported that 
Mr. Jones has not quite been himself since the accident. 
He is having nightmares, complains of daily severe head-
ache, is forgetful, and has not quite been himself since the 
accident.

CASE STUDY DISCUSSION QUESTIONS

1.	 How would you grade the severity of this patient’s traumatic 
brain injury?

2.	 What are the risk factors for MTBI in this patient?
3.	 What other elements of his past medical and social history are 

important to elicit?
4.	 How would you approach the patient’s current symptoms? 

Discuss key points in evaluation of his headache, sleep disor-
der, and memory impairment.

5.	 Is a head CT indicated in this patient? Explain your reasoning.
6.	 List 5 common symptoms seen in MTBI and briefly discuss  

the treatment approach.

3. Optimal follow-up care.
The following is a recommended follow-up adapted from 

the Department of Defense (DOD) guidelines:

A.	 All patients presenting to the physiatrist after acute MTBI 
should be followed up in 4 to 6 weeks to confirm resolu-
tion of symptoms and address any concerns the patient may 
have.

B.	 If, on this follow-up, the patient recovers from acute symp-
toms, then the provider can provide contact information with 
instructions for available follow-up, if needed.

C.	 If the patient demonstrates partial improvement, then con-
sider augmentation or adjustment of the current intervention 
and follow-up within 4 to 6 weeks.

D.	 If the patient does not improve or the status worsens, focus 
should be on other factors including psychiatric issues, psy-
chosocial support, and compensatory/litigation; in addition,  
a referral to a specialty provider should be considered.

For patients diagnosed with concussion/MTBI and persis-
tent symptoms beyond 4 to 6 weeks, the goal of follow-up visits 
is to monitor the severity of symptoms, impact of the symptoms 
on activities, effects of treatments, and presence of adverse 
effects to treatments, and to assess patients for new symptoms 
suggestive of other diagnoses. The amount of time between vis-
its will vary depending on a number of factors, including the 
following:

1.	 Quality of the provider/patient relationship
2.	 Distress of the patient
3.	 Need for refinement of the treatment plan or additional 

support
4.	 Presence or absence of psychosocial stressors, and severity of 

the symptoms

Initially, a follow-up at 2 to 3 weeks would be appropriate, 
and then follow-up every 3 to 4 months would be recommended. 
Telephone follow-up may be sufficient to evaluate resolution of 
symptoms and reinforce education.

4. Important markers of quality of care for MTBI: rate of rein-
jury; rate of return to school or work, suicide rate

5. Appropriate information that is important to document as 
the patient moves along the continuum of care includes the 
following:

A.	 Detailed mechanism of injury
B.	 Initial site of injury
C.	 GCS
D.	 Presence or absence of LOC, alteration in consciousness, 

PTA. Also note the duration of any of these if present.
E.	 Current symptoms and their current management and 

response to treatment.
F.	 Extent of cognitive impairments and their impact on patient’s 

role in society, school, work, family, and so on.
G.	 Preinjury/postinjury substance abuse, mental health problems
H.	 Past history of brain injury
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5.	 Which of the following is the best available treatment for 
MTBI and for preventing or reducing the development of per-
sistent symptoms?
A.	 Early education of patients and their families
B.	 Cognitive rehabilitation
C.	 Methylphenidate for brain recovery
D.	 Cognitive behavioral therapy
E.	 Beta-blockers for brain recovery
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Self-Examination Questions
(Answers begin on p. 367)

1.	 Which of the following patients best describes sustaining a 
MTBI based on the American Congress of Rehabilitation 
Medicine (ACRM) criteria?
A.	 A 40-year-old man slipped and fell while ice-skating, hit 

his head, sustained an epidural bleed, and lost conscious-
ness for 1 hour

B.	 A 5-year-old child dropped from a high changing table, 
with initial GCS on the scene of 7

C.	 A 75-year-old man injured in a motor vehicle collision, no 
LOC, no PTA, sustained a left tibia fracture

D.	 An 18-year-old marine, who fell who off his truck and hit his 
head, reported being dazed and confused for 10 minutes,  
no other neurological deficits reported

E.	 A 25-year-old marine sergeant was exposed to an impro-
vised explosive device (IED) blast; he did not lose con-
sciousness nor was he dazed or confused, but he reported 
being surprised at the suddenness of the blast

2.	 A 25-year-old man with a history of MTBI, presents to your 
office with migraine headaches, occurring daily and interfer-
ing with his job. Which of the following is the best course of 
management at this time?
A.	 Over-the-counter ibuprofen only
B.	 Refer patient to a movement and relaxation class and tell 

him to take over-the-counter Excedrin migraine
C.	 Sumatriptan and topiramate combined with stress reduc-

tion techniques
D.	 Vicodin and topiramate
E.	 12 hours of sleep a night

3.	 A 55-year-old woman with a history of MTBI presents to 
your office with complaints of insomnia and waking up unre-
freshed. Review of system is positive for snoring and head-
ache upon morning awakening. Which of the following is the 
best next diagnostic step in the management of this patient?
A.	 Brain MRI to rule out brain tumors or rebleed
B.	 ENT referral to rule out nasal polyps
C.	 Psychiatry referral to rule out PTSD
D.	 Sleep study referral to rule out sleep apnea
E.	 No further diagnostic test is indicated

4.	 In which of the following patients is a head CT scan indicated?
A.	 A 16-year-old boy who fell and hit his head while driving 

a bicycle, negative neurological examination, GCS 14, no 
LOC or PTA

B.	 A 70-year-old man who fell in the bathroom, lost con-
sciousness for 5 seconds, and is now walking and talking

C.	 A 55-year-old man involved in an MVA, no LOC. He 
reports being dazed for 5 seconds

D.	 An 18-year-old army recruit who complained of confusion 
for 10 seconds after being exposed to an IED blast. Imme-
diate GCS was 15 and normal physical examination

E.	 A 22-year-old college football player with mild neck pain 
after a hard tackle, with no documented LOC or altered 
level of consciousness and normal neurologic examination
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16:â•‡ Spinal Cord Injury

Patient Care

GOALS

Provide competent patient care that is compassionate, appropri-
ate, and effective for the evaluation, treatment, education, and 
advocacy for persons with spinal cord injury and disease (SCI/D) 
across the entire spectrum of care, from the acute injury until 
death.

OBJECTIVES

1.	 Assess comprehensively persons with tetraplegia and paraple-
gia in both the acute and chronic settings.
A.	 Evaluate the adequacy of the workup for cause of SCI/D 

and subsequent treatments.
B.	 Perform neurologic assessments as outlined in the Inter-

national Standards.
C.	 Identify the actual body structure limitations by organ 

system caused by the SCI/D.
D.	 Identify the potential complications of SCI/D as they 

relate to level of and completeness of injury.
E.	 Identify the body function limitations caused by SCI/D.

2.	 Develop and carry out treatment plans for persons with tet-
raplegia and paraplegia in both the acute and chronic settings.
A.	 Describe the management of each of the actual body 

structure limitations or complications by organ system 
caused by SCI/D.

B.	 Describe preventative strategies for the potential compli-
cations of SCI/D.

C.	 Develop specific therapy prescriptions addressing body 
function, activity, and participation limitations.

3.	 Identify the psychosocial and vocational implications of 
SCI/D problems and strategies to address them.

In taking a history of someone with SCI/D, a chronologi-
cal description of the development of the condition should be 
included. If the cause was traumatic, the mechanism of injury 
should be elicited. If nontraumatic, the workup for cause should 
be reviewed for completeness. The adequacy of treatment should 
also always be determined. As SCI/D affects the person who 

Thomas N. Bryce
Vincent Huang

experiences it so profoundly, a thorough inventory of the individ-
ual’s prior level of functioning, interests, avocations, vocation, 
social supports, and living environment should be ascertained. 
Past medical, surgical, and psychological histories should be 
elicited as these may affect how someone with SCI/D copes both 
physically and mentally with the body changes imposed by the 
SCI/D. Review of systems should include all the systems, since 
all can be affected. Body structures located above the injury 
should not be neglected. Traumatic brain injury, for example, 
may be seen in over a quarter of those with traumatic SCI (1).

Key elements of the physical examination that are partic-
ularly specific to SCI/D include assessment of the neurologic, 
musculoskeletal, and integumentary systems. Neurologic assess-
ment should include motor and sensory testing utilizing the 
International Standards for Neurological Classification of SCI 
(Â�ISNCSCI) (2); an evaluation of limb spasticity; and an evalu-
ation of sacral reflexes, anal sphincter tone, and anal volition. 
These last three elements help determine the status of the bowel 
and bladder, which are usually affected by SCI/D. Sensory and 
motor testing provides the data needed to determine the neuro-
logic level of injury as well as completeness of injury. The sen-
sory level is the most caudal dermatome where both light touch 
and pinprick are normal, whereas the motor level is indicated by 
the most caudal muscle having grade 3 or better strength where 
all muscles above are graded 5. The single neurologic level is 
the most rostral of the sensory and motor levels. The American 
Spinal Injury Association Impairment Scale (AIS) is a 5-point 
scale used to specify the severity of SCI (2). AIS “A” defines a 
complete injury. AIS “B” denotes sensory without motor func-
tion present more than three levels below the neurologic level 
including S4–S5. AIS “C” denotes motor function present more 
than three levels below the neurologic level but the majority of 
key muscles below the level are less than grade 3 and sensory or 
motor function at S4–S5 is present. AIS “D” denotes motor func-
tion present more than three levels below the neurologic level 
where at least half the key muscles below the level are grade 
3 or better and sensory or motor function at S4–S5 is present. 
For AIS “E”, all components of the standardized examina-
tion are normal. Musculoskeletal assessment should include 
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measurement of range of motion (ROM) of all major joints, espe-
cially the shoulders, which often develop contractures in those 
with cervical injuries due to inadequate movement, and the hips, 
which can develop contractures due to heterotopic ossification 
(HO), a condition of the deposition of true bone at extraskeletal 
sites. Integumentary assessment is important as pressure ulcers 
are common over bony prominences in areas of altered sensation 
in persons who have impairments in functional mobility. Proper 
staging and assessment of pressure ulcers allow one to develop a 
comprehensive treatment plan (Table 16.1).

Body structures that are affected by SCI/D include the spi-
nal cord, urinary and alimentary tracts, respiratory system for 
those with injuries above the lowest thoracic level, the skin, 
and the skeletal system. Alterations in these body structures 
cause body function limitations, which in turn lead to activity 
limitations, and ultimately participation limitations. Affected 
body functions can be stratified by neurologic level of injury 
and degree of injury completeness. Maintenance of blood pres-
sure, dysphagia, adequacy of respiration, and motor control of 
the upper extremities are functions primarily affected in those 
with cervical injuries. Control of urination, elimination of feces, 
sexual function, and motor control of the lower extremities are 
functions that persons with injuries at all levels are affected with. 
Grasping and manipulating objects, dressing, self-feeding, wash-
ing oneself, and transferring oneself are affected by those with 
cervical SCI/D, while standing, walking, regulating urination 
and defecation, relationships, sexual activity, and employment 
are affected in persons with injuries at all levels.

All persons with SCI/D, regardless of level, are highly sus-
ceptible to developing pressure ulcers due to impaired mobility 
and sensation. Special air-filled or gel bed and wheelchair sup-
port surfaces as well as proper positioning can help prevent pres-
sure ulcers from developing and help them heal if they should 
occur. Persons with impaired sensation and mobility are taught 

to completely reposition in bed every 2 hours and to perform 
pressure relief when sitting approximately every 20 minutes for 
at least 1 minute.

Musculoskeletal conditions are common; they can cause 
pain and reduce functional ability in persons with SCI/D. There-
fore, preventive measures should be initiated early. Contractures 
are best prevented by proper positioning in bed, daily passive 
ROM exercises of all joints, and prophylactic splinting. A com-
mon cause of contractures is HO, formation of true bone in ecto-
pic sites (3). HO often develops within 4 months of SCI and most 
commonly develops around the hips. Individuals with SCI/D 
develop osteoporosis in the lower limbs and are at increased risk 
of fractures with minimal trauma. Treatment for mininimally dis-
placed fractures in those who are nonambulatory is usually non-
operative, with a goal of preserving prefracture function, avoiding 
complications, and assuring proper alignment for healing.

Pulmonary complications, including atelectasis, pneumo-
nia, respiratory failure, and pulmonary embolism (PE), are the 
leading causes of death for persons with SCI/D. The diaphragm, 
innervated by the phrenic nerve (C3–C5), is the major primary 
muscle of inspiration. Intercostal muscles and abdominals are 
innervated from T1–T11 and T6–T11, respectively. Muscles of 
the neck and shoulder girdle that contribute to respiration are 
innervated from C3–C8. Injury to the spinal cord affecting these 
muscles can result in respiratory compromise and restrictive pul-
monary disease with a decrease in all lung volumes. Strategies 
to maintain optimal pulmonary function include proper posi-
tioning; lung expansion; secretion mobilization with postural 
drainage and chest percussion; and secretion clearance with suc-
tioning, manually assistive coughing, and insufflator-exsufflator 
use. Adequate hydration and use of bronchodilators and mucolyt-
ics are also often indicated.

In the past, renal failure was a leading cause of death after 
SCI/D. However, by implementating strategies to screen for and 
reduce the incidence of recurrent infections, hydronephrosis, can-
cer, and urinary tract stones—predisposing complications of this 
dreaded outcome—renal failure is now rare. Although transure-
thral indwelling catheters are usually appropriate during the acute 
postinjury period to monitor fluid and electrolyte balance, inter-
mittent catheterization (IC) of the bladder is generally accepted 
as the best option for long-term bladder management for persons 
who can perform IC themselves (4). Reflex voiding is another 
viable option for males with upper motor neuron (UMN) bladders 
who empty (to <200 mL) spontaneously or with suprapubic tap-
ping with low bladder pressures (<40 cm H

2
O). Long-term blad-

der drainage with an indwelling suprapubic catheter is another 
reasonable option for persons who are unable to perform IC.

Neurogenic bowel is a ubiquitous consequence of SCI/D 
and is often categorized into UMN and lower motor neuron 
(LMN) subtypes. Suprasacral SCI/D leads generally to a reflexic 
or UMN bowel in which defecation cannot be initiated by vol-
untary relaxation of the external anal sphincter. In contrast, 
destruction of the S2–S4 anterior horn cells or cauda equina 
produces an areflexic or LMN bowel in which there is no reflex-
mediated colonic peristalsis. The goal of a bowel program is to 
allow effective and efficient colonic evacuation while prevent-
ing incontinence and constipation. Evacuation of the rectum can 

TABLE 16.1â•‡ Primary Myotomal Innervations for Key 
Muscles of ISNCSCI

KEY MUSCLE ACTION
PRIMARY MYOTOMAL 
INNERVATION

Elbow flexion C5

Radial wrist extension C6

Elbow extension C7

Distal finger flexion C8

Finger abduction T1

Hip flexion L2

Knee extension L3

Ankle dorsiflexion L4

Great toe extension L5

Ankle plantar flexion S1

ISNCSCI, International Standards for Neurological Classification of Spinal 
Cord Injury.
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be managed by digital stimulation of the anus to trigger reflex 
colonic contractions for persons with an UMN-type bowel and 
digital removal of stool for persons with a LMN-type bowel (5).

Symptomatic autonomic dysfunction in SCI/D is common 
in persons with high-level paraplegia and tetraplegia. Orthostatic 
hypotension and relative hypotension is nearly ubiquitous in 
those with higher level injuries. Orthostasis occurs as a result of 
loss of sympathetic tone and systemic loss of vascular resistance. 
Management includes application of elastic stockings, abdominal 
binders, adequate hydration, progressive daily head-up tilt, and, 
at times, administration of salt tablets, midodrine, or fludrocorti-
sone. Autonomic dysreflexia (AD) is a syndrome that affects per-
sons with a neurologic level at T6 level or above, who are unable 
to vasodilate the splanchnic vascular bed in response to acute 
hypertension. It is caused by a noxious stimulus below the injury 
level leading to sudden reflex sympathetic activity. Symptoms of 
AD include pounding headache; bradycardia; hypertension; pro-
fuse sweating; and cutaneous vasodilatation with flushing of the 
face, neck, and shoulders. Delay in treatment of AD may lead to 
intracerebral and subarachnoid hemorrhage, stroke, retinal hem-
orrhage, seizure, cardiac dysrhythmias, and even death. The most 
important step of acute management of AD is to find and remove 
the noxious stimulus, of which bladder distension is the most 
common, causing the problem (6). Other measures include sitting 
the person upright, loosening tight clothing, and monitoring the 
blood pressure until the problem resolves. If symptoms are not 
relieved quickly with the above measures, which should include 
bladder emptying in the absence of any other easily identified 
cause, and the systolic blood pressure remains above 150 mmHg, 
treatment with a rapidly acting and preferably reversible antihy-
pertensive such as topical nitroglycerine should be considered 
while searching for other sources of noxious stimuli.

Individuals with SCI/D are prone to developing deep vein 
thrombosis (DVT) secondary to stasis of the venous circulation, 
hypercoagulability of blood, and intimal vascular injuries. The 
greatest period of risk is during the first 2 weeks following the 
injury, with the incidence decreasing thereafter. The majority of 
persons with SCI/D do not have clinical signs or symptoms such 
as swelling, warmth, or pain. PE and the postphebitic syndrome 
are potential sequelae of DVT. Because of the high incidence of 
DVT and potential fatal outcomes of PE, DVT prophylaxis with 
low-molecular-weight heparin has been shown to be the most 
effective of the available options. DVT prophylaxis is typically 
continued for no longer than 3 months as the risk of further DVT 
is not thought to be greater than the risk of adverse events due to 
anticoagulation at that point. Warfarin is generally given for 3 to 
6 months after the diagnosis of DVT or PE with a target inter-
national normalized ratio goal of between 2 and 3. Inferior vena 
cava filters are indicated for patients who have a contraindication 
to anticoagulation or have failed anticoagulation.

Spasticity after UMN SCI/D is characterized by several dif-
ferent features including velocity-dependent increases in tonic 
stretch reflexes, uninhibited spastic co-contractions of ago-
nist and antagonist muscles, and low-threshold phasic muscle 
spasms occurring in either a flexor or an extensor pattern. Each 
of these features may be more or less present in any one person. 

Furthermore, although spasticity can cause difficulty with mobil-
ity, positioning, and comfort, it can also be helpful with ambulat-
ing and performing activities of daily living, maintaining muscle 
bulk, and increasing venous return, depending on which features 
predominate. Treatments include stretching of spastic muscles; 
proper wheelchair seating and positioning; splinting and cast-
ing; standing; keeping warm; functional electrical stimulation; 
and medications such as baclofen, various benzodiazepines, and 
tizanidine. More invasive treatment options for spasticity include 
intrathecal baclofen administration through an implanted pump; 
percutaneous nerve or muscle blocks with phenol, alcohol, or 
botulinum toxin; and rarely surgical rhizotomy.

Pain is a significant problem for many individuals with SCI. 
Approximately 80% of people with SCI report chronic pain, 
while approximately one-third report chronic severe pain that 
interferes with activity and affects quality of life (7). There are 
two basic types of pain, neuropathic and nociceptive pain. Neu-
ropathic pain is pain arising as a direct consequence of an injury 
or disease affecting the somatosensory system, whereas nocic-
petive pain is pain arising from activation of peripheral nerve 
endings or sensory receptors that are capable of transducing and 
encoding noxious stimuli. The International Spinal Cord Injury 
Pain (ISCIP) Classification organizes SCI pain hierarchically 
into three tiers (7). The first tier includes the main types of noci-
ceptive and neuropathic pain. The second tier includes subtypes 
for neuropathic (at level, below level, or other neuropathic pain) 
and nociceptive (musculoskeletal, visceral, or other nociceptive 
pain) types, while the third tier is used to specify the primary 
pain source at the organ level as well as the pathology. Medi-
cations used to treat neuropathic pain related to SCI/D include 
anticonvulsants, antidepressants, and opioids. A significant 
proportion of the chronic pain reported by persons with SCI/D 
is due to overuse of the upper extremities. Education, physical 
training, and adaptive techniques for doing activities should be 
primary interventions to minimize overuse nociceptive pains of 
the upper limbs.

Key psychological issues related to SCI/D include adjust-
ment to body structure and function limitations as well as pain, 
coping, family and caregiver roles, and ultimately the assump-
tion of a new identity. Adjustment is usually gradual and may 
or may not progress in a linear fashion. The influence of social 
supports and premorbid coping strategies can either help or hin-
der the adjustment process. Peers with SCI/D can be invaluable 
in facilitating a positive adjustment and assumption of a new 
identity.

Medical Knowledge

GOALS

Demonstrate knowledge of established evidence-based and 
evolving biomedical, clinical, epidemiological, and sociobehav-
ioral sciences pertaining to SCI/D, as well as the application of 
this knowledge to guide holistic patient care.
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column ascends ipsilaterally and decussates at the medulla. 
The anterolateral spinothalamic tract, located peripherally in 
the lateral column, contains fibers that carry information for 
pain and temperature (laterally) and touch and pressure (anteri-
orly). This tract decussates within three segments of their origin 
and ascends contralaterally to the thalamus. The corticospinal 
tract is located centrally and posteriorly in the lateral column 
and carries information for voluntary and reflexive movement.

UMNs are corticospinal neurons originating in the cerebral 
cortex and synapsing in the anterior horn with LMNs. LMNs 
originate in the anterior horn of the spinal cord and exit via spi-
nal nerves to target muscles. Damage to UMNs leads to spastic-
ity, while damage to the anterior horn cell or nerve roots (LMNs) 
leads to decreased muscle tone, absent muscle stretch reflexes, 
and flaccid paralysis.

A subset of incomplete SCI/D has been grouped by clinical 
presentation into six SCI syndromes: Brown-Séquard syndrome 
(BSS), central cord syndrome (CCS), anterior cord syndrome 
(ACS), posterior cord syndrome (PCS), conus medullaris syn-
drome (CMS), and cauda equina syndrome (CES). BSS is defined 
by ipsilateral proprioceptive and motor loss and contralateral pain 
and temperature sensation loss below the level of the lesion due to 
injury to the spinal cord in which one side is damaged more than 
the other. Of all the SCI clinical syndromes, BSS has the best 
prognosis for ambulation. CSS is characterized by disproportion-
ately more motor impairment of the upper than the lower extremi-
ties with varying degrees of neurogenic bowel and bladder and 
sensory loss below the level of the lesion. It is the most com-
mon of the SCI syndromes, usually the result of falls, especially 
in older individuals with cervical spondylosis who experience 
a hyperextension injury. ACS is characterized by paralysis and 
dysesthesia below the level of lesion, with preservation of touch, 
position, and two-point discrimination. It is associated with flex-
ion injuries or vascular insufficiency produced by occlusion of 
the anterior spinal artery. PCS is the least common of the SCI 
clinical syndromes and is characterized by selective injury to the 
posterior columns, resulting in a loss of proprioceptive and vibra-
tory sense below the level of lesion. CMS is an injury of the sacral 
cord (conus) and lumbar nerve roots within the spinal canal char-
acterized by a combination of UMN and LMN signs (Table 16.2).

Practice-Based Learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and eval-
uating your own SCI/D patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 
your patient care practices based on progressive self-evaluation 
and lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in SCI/D.

2.	 Use methods for ongoing competency training in SCI/D for 
physiatrists, including formative evaluation feedback in daily 

OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of SCI/D.

2.	 Describe the different SCI syndromes.
3.	 Assess the expected functional outcomes by neurologic level 

injury after SCI/D.
4.	 Examine the ethical and socioeconomic issues pertinent to 

the care of the SCI/D patient.
5.	 Educate patients on making patient-centered decisions regard-

ing their plans of care.

SCI/D results in temporary and permanent changes to 
motor, sensory, and/or autonomic function resulting in multibody 
system dysfunction. Trauma results in approximately 12,000 
injuries per year in the United States, of which 4 out of 5 are 
experienced by men (8). Approximately 42% of the injuries result 
from motor vehicle crashes, 20% from falls, and 17% from vio-
lence (9). Approximately 30% of the injuries cause incomplete 
tetraplegia, 25% complete paraplegia, 20% incomplete paraple-
gia, and 20%  complete tetraplegia (9). Life expectancy today 
remains significantly below that expected for persons without 
SCI. Persons acquiring paraplegia from a traumatic etiology at 
20 years of age have a life expectancy shortened by 14 years, 
while persons acquiring an SCI with ventilator dependency at 
40 years of age have a life expectancy shortened by 32 years (9). 
The leading causes of death after SCI are diseases of the respi-
ratory system accounting for one-fifth of the deaths, of which 
Â�four-fifths are due to pneumonia (9).

The spinal cord is organized into a series of tracts that 
carry motor (descending) and sensory (ascending) information; 
31 pairs of nerve roots (8 cervical, 12 thoracic, 5 lumbar, 5 sacral, 
and 1 coccygeal) extrude from the spinal cord. Each spinal seg-
ment has a pair of ventral (motor) and dorsal (sensory) spinal 
nerve roots. The cervical nerves exit above the corresponding 
vertebrae and the thoracic and lumbar nerves exit below the cor-
responding numbered vertebrae.

During embryologic development, the vertebral column 
elongates more than the spinal cord. Therefore, the spinal cord is 
shorter than the spinal canal, and the individual spinal cord seg-
ments do not line up with the corresponding numbered vertebrae. 
The spinal cord terminates as a conical structure known as conus 
medullaris at the L1–L2 intervertebral disk. Below the L1–L2 
intervertebral level, the nerve fibers of the cord continue as the 
cauda equina, named as such because it resembles a horse’s tail.

A cross-sectional view of the spinal cord reveals gray and 
white matter. The central gray matter is subdivided into two 
horns on each side called the ventral (anterior) and dorsal (pos-
terior) horns. The dorsal horns contain projections of the cell 
bodies of sensory fibers from dorsal root ganglia, and the ven-
tral horn contains motor neurons. The peripheral white matter 
is subdivided into three columns on each side called anterior, 
lateral, and posterior columns. The posterior column is further 
subdivided into tracts: fasciculus gracilis located in the medial 
posterior column and fasciculus cuneatus located in the lateral 
posterior column relay touch, vibration, and position sense for 
T7–S5 dermatome and above T7, respectively. This posterior 
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deficiency, safety concern, or regulatory necessity. Obvious 
choices include those which address accepted markers of qual-
ity of care for SCI/D including unscheduled discharges from the 
inpatient setting and the incidence and prevalence of common 
complications such as falls, pressure ulcers, urinary tract infec-
tions, urinary reflux, pneumonia, contractures of limbs, and pain.

With regard to maintaining competancy in the care of those 
with SCI/D, one should read related published literature of the 
major journals; attend local and national conferences on SCI/D; 
be familiar with teaching and learning materials produced often 
with the impetus of national and international professional orga-
nizations; and be aware of clinical practice guidelines (CPGs) 
related to SCI/D. Two major SCI/D journals are the Journal 
of Spinal Cord Medicine and Spinal Cord. Three major SCI/D 
professional organizations with a strong US presence are the 
Â�American Spinal Injury Association (ASIA), the International 
Spinal Cord Society (ISCoS), and the Academy of Spinal Cord 
Injury Professionals (ASCIP), all of which host annual educa-
tional and scientific conferences. Familiarity with and use of up-
to-date evidence-based CPGs not only can allow one to practice 
medicine with confidence that what one is doing is not out of 
date but is also essential in protecting oneself in case of legal 
action. The Consortium for Spinal Cord Medicine—composed 
of representatives of major professional organizations including 
various physician specialities, physical therapy, occupational 
therapy, nursing, psychology, consumer groups, and the insur-
ance industry—has produced several CPGs and consumer guides 
that are freely available on the website of its major sponsor, the 
Paralyzed Veterans of America (www.pva.org). With regard to 
freely available online educational materials in several different 
formats, there are 3 major organizations that maintain specific 
dedicated educational sites. ISCoS maintains a comprehensive 
e-learning site on all aspects of SCI/D care (www.elearnsci.
org). ASIA maintains a site called the ASIA Learning Center, 
that contains several interactive modules that relate to learning 
the ISNCSCI (www.asialearningcenter.org), while Spinal Cord 
Injury Rehabilitation Evidence (SCIRE) is a Canadian research 
collaboration that maintains a site that includes evidence-based 
reviews of SCI/D-related topics (www.scireproject.com).

Education of individuals with SCI/D includes teaching 
about the body structure changes caused by the SCI/D and 
ways that body function changes can be overcome in order to 
ultimately achieve maximal participation in all wanted inter-
ests, avocations, vocations, and social interactions. This includes 
promoting healthly behaviors, maintaining physical and men-
tal health, and preventing secondary complications. As SCI/D 
doesn’t just affect the person with SCI/D but everyone around 
him or her, it is essential that family members and significant 
others be involved as well. As persons with SCI/D are treated 
and managed by an interdisciplinary team, all members of the 
team should participate in the educational process, each to his 
or her strengths. For example, education on available commu-
nity and government resources, benefits, and services may be 
best provided by a social worker, while a vocational therapist 
may best facilitate return to education and work, with the physi-
cian providing information about prognosis, current regenerative 
research, and sexual functioning.

practice, evaluating current practice, and developing a QI and 
Practice Performance Improvement activity strategy.

3.	 Locate some resources including available websites and pro-
fessional organizations for continuing medical education and 
continuing professional development in SCI/D.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of quality care markers; current 
guidelines, including evidence-based, in treatment and man-
agement of patients with SCI/D; and the role of the physiatrist 
as the educator of patients, families, residents, students, col-
leagues, and other health professionals.

Continuous systematic self-assessment, lifelong learning, 
and implementation of changes to one’s practice are the hall-
marks of this competentcy. By monitoring rehabilitation, medi-
cal, and patient satisfaction outcomes of persons with SCI/D who 
are being cared for in a rigorous fashion by collecting outcome 
data and comparing these data to national and local benchmarks, 
one can see at least if minimal standards of care are being met. 
There are numerous third-party vendors who provide this ser-
vice, and more and more indicators are being mandated to be 
collected by insurers, of which the Centers for Medicare and 
Medicaid Services (CMS) in the United States is the vanguard. 
On an institutional level, incorporating formative evaluation 
feedback provided by senior physicians, coworkers, and patients 
into daily practice is also important.

By analyzing the various outcomes as they relate to national 
and local benchmarks, certain deficiencies will become appar-
ent. The first step to addressing the deficiences specifically, 
whether they relate to rehabilitation, medical, or patient satis-
faction outcomes, is to find out what other providers who are 
performing better are doing in order to achieve these outcomes. 
Modeling these others who have better outcomes is one way of 
improving one’s own scores.

Identification, development, and implementation of a 
Â�practice-related quality and performance improvement project 
is an excellent way of improving patient care and outcomes. 
The specific project chosen should be based on an identified 

ACTIVITY C4 C5 C6 C7 C8–T12

Self-feeding D IA IA IA I

Upper body 
dressing

D A I I I

Lower body 
dressing

D D A I or A I

Level transfers D A I I I

Bed mobility D A A I I

Wheelchair 
mobility

IP IP IM IM IM

TABLE 16.2â•‡ Expected Functional Outcomes by Neurologic 
Level of Injury

Abbreviations: D, dependent; I, independent; IA, independent with adaptive 
equipment; IP, independent power wheelchair; IM, independent manual 
wheelchair; A, assistance needed.

Source: From Whiteneck et al.
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the difficulty for the family when a loved one is challenged with 
multiple life-altering functional impairments. Information pro-
vided to patients and families must be straightforward, jargon 
free, and with vocabulary of an appropriate educational level for 
the target audience. Physicians should not avoid sensitive top-
ics such as sexuality and reproduction. Physicians should avoid 
dominating the discussion both in terms of taking up the most 
time speaking and in how they direct which topics are addressed. 
All team members as well as the patient and family members 
should be given the opportunity to speak. Patient/family satisfac-
tion with family meetings has been associated in other specialties 
with supportive physician behaviors such as allowing the patient 
and family to participate actively. When dealing with patients 
and families who do not fluently speak the same language as 
the treatment team, use of trained interpreters is essential, but 
clinicians should recognize that inaccuracies in translation are 
common.

Occasionally, some family members and patients want to 
avoid the truth with regard to neurologic or functional prognosis 
(e.g., prognosis for walking) and will collude with the clinician 
to avoid discussing upsetting information regarding prognosis. 
However in general, the literature seems to support the notion 
that provision of information about prognosis promotes patient 
and family peace of mind and trust. Families are more satisfied 
after longer family meetings and when they sense they are being 
given complete information. This being said, the process of shar-
ing unwelcome prognostic information is laden with psychologi-
cal concerns for families, patients, and staff. Steering between 
brutal frankness and unrealistic hopefulness can be a delicate 
task for the physician, who always seeks to be kind and truthful 
but is fearful that the news may set back any progress that has 
been made in rehabilitation by eliminating the drive to improve 
if the sole stated goal of that person is to just walk again. This 
can often be tempered by a discussion of “cure” research or by 
taking into consideration some of the coping strategies of the 
patient and family.

Finally, trust is a basic need that is hard to measure but that 
is painfully evident when it is absent. It is a marker for conflict 
and difficulty arriving at mutually agreeable decisions with 
regard to participation in care. It is familiar to all clinicians who 
have found themselves at odds with a patient or family regard-
ing recommended treatments. In skillfully orchestrated family 

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
SCI/D patients, their families, and the rest of the rehabilitation 
team.

OBJECTIVES

1.	 Describe and demonstrate the principles and importance of 
effective communication between physiatrists, rehabilitation 
team providers, and patients with SCI/D across socioeco-
nomic and cultural backgrounds.

2.	 Discuss the indications for a family meeting and describe how 
to guide one effectively.

3.	 Identify key areas for physicians to counsel patients and fami-
lies specific to SCI/D.

4.	 Identify key points to be documented in patient records to pro-
vide effective communication between team members with 
respect to SCI/D.

5.	 Delineate the importance of the role of the physiatrist as the 
interdisciplinary team leader and consultant for the SCI/D 
patient.

As a SCI/D can be so life altering and affect so many bodily 
functions, it is imperative that the physician and team caring for 
a person with newly diagnosed SCI/D explain these changes to 
both the injured individual and his or her designated signifi-
cant others and/or family; both those changes that have already 
occurred and those that are expected to happen in the future, 
including prognosis for functional recovery. The most effective 
way of disseminating this information is through a formal sched-
uled meeting that includes all affected parties: patient, family, 
significant others, and treatment team, henceforth called a fam-
ily meeting. This can be done more than once with fewer team 
members present as long as all team members convey the same 
message.

Optimally family meetings should first occur within a 
few days after injury in the acute care hospital or arrival to the 
rehabilitation unit. A second meeting should be held depending 
on the length of stay and complexity of the injury closer to dis-
charge. Since SCI is relatively uncommon, with only approxi-
mately 12,000 newly diagnosed traumatic SCIs occurring each 
year, leading to a total of approximately 200,000 persons in the 
United States who experience deficits consistent with SCI on a 
daily basis, it is safe to assume that most people are unfamiliar 
with the specifics of the effects of SCI/D on an individual’s life 
(8). Furthermore, families, patients, and clinicians differ in both 
their understanding of the patient’s condition and prognosis (neu-
rologic, functional, and vocational) and the emotional impact of 
the illness, especially before a meeting.

During a family meeting, physicians should not just focus 
on the medical aspects of care and prognosis but also address 
empathetically the emotional and quality-of-life issues related to 
SCI/D (Box 16.1). This could be done simply by acknowledging 

BOX 16.1 Indications for a Family Meeting
âŒ€■ Proactive prophylactic (routine) meetings
âŒ€■ Reactive (initiated in response to problems)
âŒ€■ Need for family input for major care decisions and dis-
charge planning

âŒ€■ Conflict (or concerns about conflict) over goals and 
rehabilitation or medical care

âŒ€■ After a long length of stay especially if the initially dis-
cussed goals have changed
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about the activities of other key team members (e.g., PTs and 
OTs) involved with the care of those with SCI/D can be facili-
tated by frequently visiting and observing therapy sessions and 
participating in in-services with these other disciplines.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in the approach to 
SCI/D.

OBJECTIVES

1.	 Describe and demonstrate People First Language.
2.	 Exemplify the humanistic qualities in patient-centered care.
3.	 Demonstrate ethical principles, responsibilities, and respon-

siveness to patient needs superseding self and other interests.
4.	 Demonstrate sensitivity to patient population diversity, cul-

tural competence, gender, age, race, religion, disabilities, and 
sexual orientation.

5.	 Respect patient privacy, confidentiality, autonomy, and shared 
decision making.

Although persons with SCI/D may have profound body 
function limitations, activity limitations, and participation limi-
tations that may color how they are perceived by others, they are 
still people, foremost, with the same motivations, coping strate-
gies, fears, and desires as those without these limitations. It is 
important to recognize the underlying person and not perceive 
the individual as his or her diagnosis. One key step to doing this 
is to not label people by their diagnoses by using people first lan-
guage, which puts the person before the diagnosis and describes 
what a person has, not who a person is (e.g., use “person with 
paraplegia” rather than “paraplegic”). In addition, adjectives 
that connote emotional responses should also be avoided (e.g., 
use “sustained an injury” rather than “suffered an injury” and 
“wheelchair user” rather than “wheelchair bound”). Like gen-
der or ethnicity or sexual orientation, body function limitations, 
whether congenital or acquired, are characteristics of being 
human. Every human being has unique and individual strengths, 
and physicians need to be wary of falling into the trap of defin-
ing a person’s value and potential by his or her diagnosis. By 
recognizing individual body function limitations and activity 
limitations and by knowing what someone with these limitations 
with the appropriate supports and therapies can achieve, one can 
help an individual overcome these limitations to achieve maxi-
mal participation with regard to interests, avocations, vocations, 
and social interactions, the hallmark of a successful rehabilita-
tion after SCI/D.

The recognition of someone with SCI/D as a person fore-
most is important and often difficult for the physician in training 
to incorporate due to the severity of the functional and activity 
limitations; the muting of characterizing aspects of one’s under-
lying personality by the stress of the injury, loss of autonomy, and 
secondary depressed mood; and the importance of attention to 
the medical complications for which medical attention is primar-
ily sought and to which the bulk of medical training is directed to 

meetings and patient interactions, clinicians demonstrate that 
they deserve confidence by exhibiting a caring, respectful, reli-
able, self-assured manner and excellent clinical and communica-
tion skills (Box 16.2).

In addition to communication with patients, the physician 
must be facile in communication with other physicians, on the 
primary treatment team as well as with consultants and pri-
mary care providers; other health professionals, such as physical 
therapists (PTs) and occupational therapists (OTs), speech and 
respiratory therapists, psychologists and recreational therapists, 
vocational therapists and peer counselors, nurses and personal 
care attendants; as well as with insurance company medi-
cal reviewers. In order to communicate with other health pro-
fessionals effectively, it is necessary to know in depth the role 
each plays. In communicating with medical reviewers in order 
to obtain approval for a service or to have a denial of medical 
necessity for a service (e.g., coverage for acute inpatient rehabili-
tation) overturned, it is important to know the current medical 
and functional status (body structure and function limitations) 
of a person as well as the expected trajectory with regard to both 
velocity and degree of change and ultimate prognosis of said 
individual. This includes knowledge of the skills of the treatment 
team and confidence in their abilities to facilitate achievement of 
expected goals within the constraints of the therapeutic environ-
ment. It is important to have a good grasp of the specific environ-
mental barriers (e.g., at home) and social supports (e.g., who will 
be at home) that are associated with and can lead to actual and 
potential activity limitations and participation limitations for the 
individual in question. Finally, it is necessary to know the details 
of the individual’s health care coverage and the limits to cover-
age. Only if all these details are known can a solid case be built 
to justify approval for a service or to have a denial of medical 
necessity decision for a service overturned.

Learning these communication skills can occur by shad-
owing and modeling other providers, creating simulations, and 
practicing during family meetings, team conferences, and dur-
ing communications with consultants and primary care provid-
ers. Physicians in training should gradually acquire increasing 
responsibility by participating in and eventually taking leader-
ship roles in the team conferences and family meetings. Learning 

BOX 16.2 Principles of Effective Communication 
Between Physicians and Patients

âŒ€■ Allow extra time for interactions
âŒ€■ Avoid distractions
âŒ€■ Sit face to face
âŒ€■ Maintain eye contact
âŒ€■ Listen
âŒ€■ Speak slowly, clearly, and loudly
âŒ€■ Use short, simple words and sentences
âŒ€■ Use charts, anatomic models, and pictures
âŒ€■ Frequently summarize important points
âŒ€■ Give patients and families an opportunity to ask ques-
tions and express themselves
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Acknowledging the psychodynamics of the refusal can provide 
a basis for cognitive restructuring of the situation into a more 
productive one. For example, for a person who was previously 
independent in all activities and constantly making decisions 
and choices who now has a high-level SCI/D with profound body 
and activity limitations, the ability to make an important deci-
sion may seem absent lying in bed attached to a ventilator in a 
controlled hospital setting but a decision to say no is a decision 
nevertheless (subconscious or conscious), even if it may not seem 
logical to the team. Getting the person to see that there are other 
positive decisions to be made and directions of care to be learned 
is the first step of rehabilitation. The next step is outlining, inter-
preting, and providing resources to implement a plan to address 
overcoming the body function and activity limitations in order to 
ultimately achieve maximal participation in all wanted interests, 
avocations, vocations, and social interactions. Once this is com-
pleted, one presumably will have achieved a positive adjustment 
and assumption of a new identity that has incorporated the body 
function and activity limitations caused by the SCI/D.

Systems-Based Practice

GOALS

Demonstrate awareness and responsiveness to systems of care 
delivery, and the ability to access, evaluate, recruit, and coordi-
nate effectively resources in the system to provide optimal conti-
nuity of care and foster outcomes as it relates to SCI/D.

OBJECTIVES

1.	 Identify the key components in the spectrum of rehabilitation 
continuum of care settings for patients with SCI/D.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal care options available for the person with 
SCI/D with attention to safety, cost considerations, and risk–
benefit analysis, as well as management. Identify the compo-
nents, systems of care delivery, services, referral patterns, and 
resources.

3.	 Describe optimal long-term follow-up for persons with SCI/D, 
markers of quality of care and improvement metrics, and use 
of documentation in SCI/D rehabilitation programs.

As a result of the lifelong involvement in the care of per-
sons with SCI, physicians are in a unique position to be involved 
in prevention of SCI with regard to both organizing and giving 
talks to schools and local and national organizations and work-
ing with legislators, usually as a representative of a professional 
organization, to develop laws that aim to decrease the incidence 
of traumatic SCI.

Post injury, the first component of the rehabilitation system 
of care as it relates to traumatic SCI begins in the acute hospital 
soon after injury. Here on seeing a newly injured individual, the 
physician should ensure that measures are implemented to pre-
vent secondary complications such as skin breakdown, venous 
thromboembolism, urinary retention, atelectasis, bowel impac-
tion, and joint contractures. Education of the individual with SCI 
as well as the family about SCI and what can be expected with 
regard to body function and activity limitations, recovery, the 

addressing. Learning about the person can be gleaned by a thor-
ough discussion of his or her hobbies, vocations, education, fam-
ily, home environment, and personal history. This history is best 
obtained using open-ended-type questions. The physician needs 
to use open positive body language, appear unrushed, and listen 
and convey understanding without judgment. This is particularly 
relevant as many persons with SCI may have been injured in 
activities related to violence (17% in North America) or alcohol 
use related to falls or motor vehicle crashes, the two major causes 
of traumatic SCI, and may be less than forthcoming about their 
experiences and background to someone they are meeting for 
the first time. Victims of violence are often of a lower socioeco-
nomic status than the physician, and predominantly young, male, 
and often of different race/ethnicity, all of which may influence 
the physician–patient relationship due to lack of common expe-
riences and beliefs. Nevertheless, by acknowledging the differ-
ences and by making a concerted effort to learn about the person 
with SCI/D through a thorough social history, the physician can 
make a strong first impression that can go a long way in estab-
lishing a productive trusting relationship.

A person who has just sustained an SCI/D is vulnerable 
both physically and emotionally. As such, it is imperative that the 
physician who is in charge of his or her care is dependable and 
accountable in preventing physical and emotional complications 
from occurring. The physician should be humble enough to ask 
for help when it is needed from mentors, colleagues, consultants, 
family members, and other treatment team members and utilize 
all the resources available in order to avoid adverse outcomes. 
This often includes recruiting the help of peer mentors for per-
sons who are having difficulties adapting to their new body and 
activity impairments. Sometimes a plan to prevent adverse out-
comes from occurring is at variance with the wishes of the person 
with SCI/D. For example, it is standard in many SCI/D rehabili-
tation units to facilitate turning persons with motor and sensory 
impairments who are unable to turn themselves from one side 
to the other every 2 hours while in bed in order to prevent skin 
breakdown. The person with SCI/D, however, may not want to 
turn at night as it interrupts his or her sleep. The person may also 
refuse other things that the physician and treatment team have 
prescribed such as therapy participation, bathing, or even suc-
tioning. Now an ethical dilemma presents itself. The person with 
SCI/D is a person foremost with needs, wants, and rights not to be 
forced to do something he or she does not wish to do. The physi-
cian and treatment team who purport to practice patient-centered 
care, if nothing is done, feel helpless as the individual deterio-
rates both physically and mentally before their eyes. One practi-
cal approach is to insist that certain life-Â�preserving Â�treatments 
be done such as turning in bed and suctioning if needed while 
letting the individual refuse non-life-sustaining treatments. All 
social supports and resources should be accessed in order to 
help convince the individual that perhaps the choices he or she is 
making may not be in his or her best interest for survival, much 
less adapting to the body and activity limitations that he or she 
is presented with. It is useful in these situations for the treatment 
team and the family to provide a consistent message of support. 
Development of a behavior plan with positive reinforcement for 
participation in activities and essential care can often be helpful. 
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of the length of time a person with SCI/D spends in any one of 
the components of the rehabilitation continuum of care, if at all. 
The traditional components include acute hospital care, acute 
inpatient rehabilitation, subacute rehabilitation (rehabilitation in 
a nursing home or extended care setting), home care, and outpa-
tient care. Nominally the cost of medical care is borne by medical 
insurers for those who have it, which include in the United States: 
CMS, private insurance companies, state worker’s compensation 
programs, the US Department of Veteran’s Affairs, and in some 
states no-fault automobile insurers. Each insurer has different 
ways of covering the costs, prescribing coverage limits, and defin-
ing medical necessity, which vary widely by state and system.

As SCI/D affects a person so completely, affecting profound 
body structure and function limitations, it is important to real-
ize that the medical and emotional needs cannot be provided by 
any one person. Thus, the physician trained in physical medicine 
and rehabilitation (PM&R) should be able to competently evalu-
ate, care, educate, and advocate for individuals with SCI/D along 
the entire spectrum of care from the acute injury until death and 
needs to recognize that they will need assistance. Optimal life-
long care should include regular follow-up with the PM&R phy-
sician, competent in the care of those with SCI/D and optimally 
Board certified in the specialty of SCI medicine, and a primary 
care physician, as well as with specialists as needed, including a 
psychologist, a wheelchair seating specialist, a wound care spe-
cialist, a neurourologist, and a spinal surgeon, among others.

Case Study

Ms. Smith is a thin 32-year-old woman who experienced 
C8–T1 bilateral jumped facets resulting in tetraplegia during 
a motor vehicle crash. She underwent emergent spinal sur-
gery for stabilization. She was then sent to a nursing home 
where she has resided for the past 6 months. She is sent by 
the facility to you for an evaluation. She is noted to need sig-
nificant assistance with changing her diaper several times per 
day, lower body dressing, transferring into and out of bed, and 
moving about in bed. She also does not have a wheelchair. 
She is incontinent of bowel and bladder. When the idea of a 
bowel routine is brought up, she refuses to entertain the idea 
of a bowel routine, noting only that no one “is going to put any-
thing up my anus.” Prior to her injury, she resided in a single-
level home with her purported supportive family to which she 
would like to return if she didn’t need so much help with her 
activities of daily living. She has not let her family visit her for 
the last 5 months, however, as she doesn’t wish them to see 
her in her current condition.

On physical examination she has normal strength in her 
shoulders, elbow flexors, wrist extensors, and elbow extensors. 
Her finger flexor strength is 4/5 bilaterally. She has 1/5 strength 
in her finger abductors. She has no voluntary motor function in 
any myotomes below the T1 level. Her sensation is intact for pin-
prick and light touch at the C8 dermatomes bilaterally, impaired 
in the T1 dermatomes bilaterally, and absent in all those der-
matomes distal. She is cognitively intact on screening and has 
no significant tone or ROM limitations. She has a 2 cm × 2 cm 

rehabilitation process, and participation should begin here, opti-
mally via a family meeting.

Secondary complications are minimized if a person with 
traumatic SCI is transferred early to an acute inpatient rehabil-
itation unit, specifically one that is experienced in the care of 
persons with SCI. One mark of quality for inpatient SCI/D care 
is accreditation of the facility by the Commission on Accredi-
tation of Rehabilitation Facilities (CARF). It is within an acute 
SCI/D rehabilitation program that most of the physical skills are 
acquired in order to adapt to body function and activity limita-
tions. In addition to learning how to do things differently, indi-
viduals with SCI/D learn how to direct the care that they need if 
they are no longer able to do such care by themselves.

Several secondary conditions commonly encountered after 
SCI/D are eminently preventable yet cause significant morbid-
ity, mortality, and health care resource use. Hospital-acquired 
pressure ulcers and pneumonia are two such conditions that can 
be designated as patient safety issues. Impaired sensation and 
mobility as well as lack of volitional bowel and bladder control 
seen after SCI/D predispose one to developing pressure ulcers. 
Near constant monitoring of skin integrity and intervention if 
breakdown is detected needs to be a primary concern of both the 
individual with SCI and the staff caring for that person. This task 
should not be viewed as the sole responsibility of any one indi-
vidual, but of every member of the team: the physician, nurse, 
therapist, nutritionist, and most importantly, the person with 
SCI/D and his or her family. Valid risk assessments should be 
performed on a regular basis and specific prevention measures 
implemented, as described in the Patient Care section, depending 
on the determined stratified risk. Pulmonary complications, spe-
cifically pneumonia, are the leading cause of death for persons 
with SCI/D. Atelectasis is the most common respiratory compli-
cation and predisposes one to develop pneumonia. Strategies to 
maintain optimal pulmonary function and minimize the risk of 
developing atelectasis and pneumonia are described in the Patient 
Care section. In addition, strategies to promote safe swallowing 
and ensure good oral hygiene help prevent aspiration of bacteria. 
Prevention of pneumonia in the long term may include regular 
pulmonary percussion and drainage, sputum clearance, smoking 
cessation, sleep apnea detection and management, maintenance 
of general fitness and activity, and immunization to both pneu-
mococcus and influenza.

Optimally after undergoing a program of acute inpatient 
rehabilitation, someone with SCI/D should be ready to return to 
the community utilizing available resources and social supports. 
Once in the community, a person with SCI/D typically requires 
ongoing therapy, initially at home and ultimately in an outpatient 
setting. Ultimately depending on his or her success in overcom-
ing the body function limitations caused by the SCI/D he or she 
will return to being a productive and adjusted member of society.

As few will argue that health care resources are unlimited, 
efficient management of these resources is of paramount impor-
tance in achieving optimal outcomes with regard to maintenance 
of health, recovery of function, and societal participation. As 
the cost of health resources has increased in the United States 
over time, limited resources have more and more been a driver 
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C.	 T6 AIS A status post fall from height
D.	 CCS
E.	 CES

4.	 A 76-year-old man with a history of cervical spondylosis 
presents to the emergency department complaining of weak-
ness and decreased sensation more in the arms than in the 
legs after sustaining a fall. Which of the following syndromes 
below best describes the type of injury this gentleman most 
likely sustained?
A.	 BSS
B.	 CCS
C.	 ACS
D.	 PCS
E.	 CMS
F.	 CES

5.	 What is the most common cause of death for persons with 
SCI?
A.	 Myocardial infarction
B.	 Cancer of the bladder
C.	 Urinary tract infection causing sepsis
D.	 Respiratory failure from pneumonia
E.	 Infected pressure ulcer
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× 2 cm wound over her sacrum. There is 2 cm of undermining 
from 11 o’clock to 1 o’clock. The base of the wound is 20% pink 
granulation and 80% necrotic tissue and slough. The wound is 
classified as an unstageable pressure ulcer.

Case Study Discussion Questions

1.	 What are the components of a comprehensive wound care plan 
that need to be addressed to promote healing of the ulcer?

2.	 What is her potential for gaining functional independence in 
core physical skills given her body structure limitations?

3.	 What are some resources that may be accessed to determine 
the most appropriate evidence-based treatment approach to 
help manage her bowel incontinence?

4.	 What is one strategy that may be particularly effective in 
helping Ms. Smith to see the benefits of performing a bowel 
routine?

5.	 How has strict patient autonomy adversely affected her out-
come thus far?

6.	 What are the potential options for facilitating a return to home 
with functional independence for Ms. Smith?

Self-Examination Questions
(Answers begin on p. 367)

1.	 An individual experiences a SCI and her motor strength on 
motor examination is graded as 5/5 in both elbow flexors; 4/5 
in the right radial wrist extensor and 2/5 in the left radial wrist 
extensor; and 0/5 for all distally innervated myotomes. Her 
sensation is graded as intact through the C7 dermatome on 
the right and the C6 dermatome on the left for both pinprick 
and light touch and absent in all distal dermatomes. Of the 
following, which best represents the right and left motor levels 
as described by the ISNCSCI?
A.	 C5 right and C5 left
B.	 C6 right and C5 left
C.	 C6 right and C6 left
D.	 C7 right and C6 left
E.	 C8 right and T1 left

2.	 For persons with SCI, HO develops most commonly in what 
joint?
A.	 Hip
B.	 Knee
C.	 Shoulder
D.	 Elbow
E.	 Wrist

3.	 Of the following procedures, which best describes digital 
removal of stool as opposed to triggering of a reflex evacuation 
of stool by digital stimulation, often required for evacuation 
of the rectum in order to prevent unanticipated uncontrolled 
evacuations?
A.	 C5 AIS B due to automobile crash
B.	 T8 AIS C due to transverse myelitis
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Patient Care

GOALS

Provide competent patient care that is compassionate, appropri-
ate, and effective for the evaluation, treatment, education, and 
advocacy for patients with Parkinson disease (PD) across the 
continuum of care and the promotion of health.

OBJECTIVES

1.	 Describe the key components of the assessment of the adult 
with PD.

2.	 Define the impairments, activity limitations, and participa-
tion restrictions for the adult with PD.

3.	 Identify the psychosocial and vocational implications of the 
adult with PD and strategies to address them.

4.	 Identify potential injuries to the adult living with PD.
5.	 Formulate a sample rehabilitation treatment plan for the adult 

with PD.

Diagnosis of PD is primarily clinical. The cardinal fea-
tures of PD are bradykinesia, resting tremor, rigidity, and gait 
Â�disturbance/postural instability. However, the symptoms of PD 
can vary from person to person. Early signs may be very subtle 
and can go unnoticed. Symptoms typically begin on one side of 
the body and usually remain worse on that side.

Resting tremor is the most common presenting symptom. It 
typically begins in the hands at 3 to 5 Hz frequency and is classi-
cally described as a pill rolling (back and forth rubbing of thumb 
and forefinger) movement. Rigidity in PD is described as a “lead 
pipe” or “cog wheel rigidity.” In early PD, cogwheel rigidity 
can be enhanced by using attention distraction technique. For 
instance while examining for cogwheel rigidity in one arm, the 
examiner may ask the patient to make circles with the other arm 
or to extend knees and ankles. Cogwheel rigidity is caused by 
subtle tremor with superimposed rigidity. Bradykinesia (slowed 
motion) is described as the reduced ability to initiate voluntary 

movement, making the simplest task difficult and time consum-
ing, for example, feeding, dressing, and grooming activities.

PD gait is a slow, shuffling gait with a tendency to freeze in 
motion, making it hard to continue to walk. To make a 180° turn, 
the patient usually takes five to six steps or more. The patient may 
have difficulty with transfers, turning, walking around objects, 
and changing direction. The assessment of gait and balance can 
be accomplished with a variety of clinical instruments such as 
the 6-minute walk test (1), Timed Up and Go Test (2), Functional 
Reach Test—step length (3), and Berg Balance Scale (4,5).

This can predispose the individual with PD to falls. Most 
falls in PD are intrinsic in nature, that is, they are caused pri-
marily by the underlying balance disorder and not by an obvious 
environmental cause such as a collision or loose rug on the floor. 
Two-thirds of the people living in the community with PD will 
have fallen in the previous 12 months. Beyond the acute trauma 
that they may cause, falls may lead to “fear of falling,” self-
imposed restrictions in activities of daily living (ADLs), wheel-
chair confinement, and nursing home admission.

Energy expenditure for ambulation is also increased. Fatigue 
may also be seen in many patients. Posture is usually “stooped 
forward” or “slumped over,” causing instability. Blinking, smil-
ing, and swinging of arms while walking are all unconscious 
movements that can diminish or disappear in the patient with 
PD. Some individuals develop a fixed staring expression with an 
inability to blink. Others present with a masked facies.

Speech impairment and communication impairment are 
very common in persons with PD (6). Some characteristics 
include (a) slurred speech, (b) low volume, (c) hesitation before 
speaking, (d) rapid speech, (e) monotonous tone, (f) stuttering, 
(g) palilalia, and (h) extended pauses.

Patients with PD can have problems in all three phases of 
swallowing. The videofluoroscopic swallow study is the stan-
dard for the diagnostic evaluation of dysphagia. Many patients 
report difficulty in attaining appropriate oral intake because of 
prolonged chewing. Other oral-phase abnormalities observed 
in these patients include excessive postswallow residuals, poor 
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bolus control, repetitive tongue motions, delayed triggering of 
the swallow reflex, and delayed laryngeal elevation. Dyspha-
gia training including mechanically altered food consistency 
(chopped or pureed) with thickened liquids (honey/nectar thick), 
chin-down positioning, double swallow, oral-motor exercises, 
biofeedback, and verbal prompting can be helpful. Clinicians 
might also choose to administer antiparkinsonian medications 
before meals, so that the maximal benefit of drugs occurs dur-
ing mastication. Patients with severe or rapidly progressive dys-
phagia should be counseled on the use of enteral feedings in 
advance of the need for them. This allows the patient to make an 
informed decision before the onset of a swallow-related medical 
emergency.

Individuals with PD can present with cognitive impair-
ment, memory loss, apathy, and confusion, as well as psychiatric 
manifestations such as major depression, anxiety disorders, and 
hallucinations. The person with PD can present with reduced 
self-esteem and lack of confidence. Approximately 24% to 31% 
of patients develop dementia (7). Interestingly, early PD can 
be mistaken for depression (8). The cognitive and psychiatric 
manifestations of PD can place additional stress on the patients 
and their families. The behavioral impairments in PD can lead 
to negative thoughts and adverse psychological effects in the 
patient’s life.

Other features of PD include micrographia; anosmia; sen-
sory disturbances (e.g., pain); sleep disturbances; autonomic dis-
turbances; orthostatic hypotension; gastrointestinal disturbances 
such as constipation, incontinence, and altered visceral sensitiv-
ity (9); genitourinary disturbances (10); and sexual dysfunction 
(11,12).

Myerson sign or glabellar sign is often present and can be 
tested by tapping the glabella and observing blinking of the eyes. 
The blinking should normally stop after tapping a few times in 
the non-PD individual; however, it does not in those with PD.

There are several scales available to assist the clinician in 
the staging of PD. The modified Hoehn and Yahr and the Unified 
Parkinson’s Disease Rating Scale (UPDRS) are the two com-
monly used (13,14). The impact of PD on ADLs can be evalu-
ated using the Schwab and England Activities of Daily Living 
rating scale. In this scale the individual’s ability to perform daily 
activities and the extent of dependency for completion of these 
tasks on others is rated on a scale of 0% to 100%. The lower the 
percentage, the higher the level of dependency on others (15).

As mentioned earlier, there is an increased risk of falls in 
the person with PD. This is often due to characteristics intrinsi-
cally associated with the disease such as rigidity, bradykinesia, 
postural instability, orthostatic hypotension, festinating gait, 
shuffling gait, stooped forward posture, and freezing of gait 
(FOG)—a late feature of the disease. FOG may present as an 
inability to initiate walking, or a failure to continue to move for-
ward. When FOG is present, a patient should not be pulled or 
pushed to continue to walk, but should be allowed to wait until 
he or she is able to ambulate to minimize the risk of falling. FOG 
is generally short in duration, usually lasts less than 10 seconds, 
and is seen mainly in the form of start or turning hesitation. 
FOG may be minimized by asking the person to focus on each 
step, and using external cues. By providing visual cues for each 

step, patients can achieve a better cadence. One such example is 
spaced lines on the floor, adjusted for their stride length based on 
their age, height, and sex (16). Another external cue like auditory 
stimulation, such as rhythmic music or a metronome, would also 
be effective (17).

The medications commonly used to treat PD can pose their 
own problems due to side effects; in addition, their efficacy 
often decreases as the disease progresses. Side effects of anti-PD 
medications include increased confusion, clumsiness, dizziness, 
and agitation, all of which can predispose to a fall. Levodopa 
(L-dopa) is the most effective medical treatment for PD. How-
ever, motor complications uniquely related to L-dopa treatment 
may emerge that may be difficult to manage. These include 
fluctuating L-dopa responses and involuntary movements and 
Â�postures known as dyskinesia and dystonia (18).

Additional safety risks of concern for the person with PD 
include aspiration-related complications and decubitus ulcers. A 
person with PD has a 3.7 times higher risk of developing aspi-
ration-related complications compared to non-PD patients (19). 
The incidence of pressure sores is markedly increased when PD 
and dementia coexist (20). In severe cases, persons with PD can 
also develop contractures (21).

A key characteristic in persons with PD is their gradual 
reduction in ability to move. There are limited and contro-
versial studies with respect to the role of physical therapy in 
improvement of gait in PD. One single-blind study documented 
improvement in UPDRS, ADLs, and motor function, but not 
their mentation. However, 6 months following physical therapy 
patients did not exercise regularly and their UPDRS regressed 
to the baseline (22). Another study studied flexibility/balance/
functional (FBF) exercise versus aerobic exercise (AE) and 
home-based exercise (control) and documented outcome mea-
sures at 4, 10, and 16 months. This trial showed overall func-
tional improvement at 4 weeks in the FBF group and increased 
walking economy in the AE group. There was no significant 
difference in overall functional improvement in either group at 
10 months and 16 months compared to the control group (23). 
There was no true control in this study. Another trial showed 
that home-based therapy was beneficial for PD patients (24). 
Results were similar in other studies. A large meta-analysis 
showed only short-term benefit of physical therapy in patients 
with PD (25).

Strength training (26) alone does not appear to be enough 
to improve gait. Tactile, auditory, or visual external sensory cues 
that are timed with step initiation or step maintenance may be 
of benefit as is training in how to successfully navigate around 
obstacles. Other areas of focus in the rehabilitation program 
include strength, flexibility, balance, and endurance training. 
Training is also provided for ADLs such as transfers, bed mobil-
ity, dressing, grooming, and hygiene, and appropriate assistive 
devices are provided as needed. Since orthostatic hypotension 
can be common in patients with PD, pressure garment, stockings, 
and abdominal binders can be of help. Speech/swallow evalua-
tion and treatment and a rehabilitation nursing program in neuro-
genic bowel and bladder management are also very useful. Social 
work and psychological interventions are also an Â�important part 
of the treatment plan.
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The above-mentioned impairments can significantly limit 
ADLs in PD. Activities such as dressing, grooming, feeding, 
bathing, rising from a chair, and ambulation and executive func-
tioning can be difficult to perform. These in turn can affect the 
individual’s role in the family and community. Activities such 
as work, leisure, and driving may be limited, making it difficult 
for the person to function in activities important to him or her. 
Social circles can become smaller and more fragmented for the 
person with PD and his or her immediate caregiver and family 
members. There is potential for social isolation.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertain-
ing to PD, as well as the application of this knowledge to guide 
holistic patient-centered care.

OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of PD.

2.	 Identify the role of any pertinent diagnostic, laboratory, and 
imaging studies important in PD.

3.	 Review the treatment and management of PD.
4.	 Recognize the complications and red flags associated 

with PD.
5.	 Examine the ethical and socioeconomic issues pertinent to 

the care of the adult with PD.

About one-fifth of the patients with a diagnosis of PD live in 
the United States, surpassing over a million cases. From the 1994 
U.S. government census 1% of Americans over 50 and 2.5% of 
Americans over 70 had PD, leading to an additional $20 billion 
increase in societal cost. The earlier the onset of disease, the 
greater the vocational impact for this group of patients.

Although onset of the disease may be in early adulthood, 
typical age of onset is in the 60s. About 10% of the PD pop-
ulation is below the age of 40. Juvenile PD has been found in 
patients as young as 10 years of age, and has been linked with 
LRRK-2 gene (Parkin 9 gene) in 50% of these cases (27).

PD is more common in elderly men than women and more 
in African Americans than Caucasian, Asian, or Hispanic  
populations. Loss of dopaminergic receptors in substantia nigra 
seems cause loss of motor function (28). In the vast majority of 
cases, the etiology of parkinsonism is unknown. Genetic influ-
ence in PD has not been conclusively proven by twin studies. 
Environmental factors play an important role in the older popu-
lation, while genetic factors do so in the younger population. An 
NIH-funded twin study published in 2011 finds occupational 
solvent exposure, trichloroethylene (TCE), perchloroethylene 
(PERC), and carbon tetrachloride (CCl4) can increase risk 
of PD (29). Some chemical and infectious exposure has been 
associated with PD. These include toxic exposures (pesticides/
herbicides, solvents, wood preservatives, mercury, industrial 
residue), infectious exposures (influenza, whooping cough), 
and other miscellaneous exposures (head trauma, dietary 

vitamin C, introvert personality, dietary vitamin E, rural liv-
ing, well water) (30).

The basal ganglia are part of a neuronal network organized 
in parallel circuits. The “motor circuit” is most relevant to the 
pathophysiology of movement. Abnormal increment or reduc-
tion in the inhibitory output activity of basal ganglia gives rise, 
respectively, to poverty and slowness of movement (i.e., PD) or 
to dyskinesias (31). Inputs from the cerebral cortex, especially 
the primary motor strip and primary somatosensory cortex, are 
received in the basal ganglia and the substantia nigra. The outputs 
of these two areas are the primary motor cortex, supplementary 
motor area, the motor nuclei of the brainstem, and (via the thala-
mus) the premotor cortex. The location of these nuclei and path-
way for movement is a circular loop that enables the basal ganglia 
to receive information about planned movements and motion that 
is performed by the primary motor cortex. With this knowledge, 
the basal ganglia control the motor cortex (32). The inputs from 
the primary motor cortex and the primary somatosensory cortex 
are projected to the putamen. Next, the signal is sent to the cau-
date and then to globus pallidus, which has two different outputs: 
the motor nuclei of the brainstem and the subthalamic nucleus. 
From the globus pallidus, the signal is then projected to the motor 
cortex via the ventrolateral thalamus. The feedback loop is com-
plete when information from the primary motor and primary 
somatosensory cortex is sent to the putamen (33).

Specifically, the loop is maintained by two neurotransmit-
ters: glutamate and gamma-aminobutyric acid (GABA). The 
substantia nigra via dopamine sends both excitatory and inhibi-
tory signals to the caudate, which innervates different areas of 
the putamen. The inhibitory signal is received in the putamen 
and relayed to the external globus pallidus. As a result, an inhibi-
tory postsynaptic potential (IPSP) is produced at the subthalamic 
nucleus. This inhibition results in an excitatory postsynaptic 
potential (EPSP) at the internal globus pallidus. Consequently, 
an inhibitory signal is sent to the thalamus, which produces an 
EPSP. This excitatory message is then projected to the motor cor-
tex, which results in motor movement. The excitatory input from 
the substantia nigra has a somewhat similar pathway. Like the 
inhibitory pathway, an IPSP is produced at the globus pallidus, 
but at a different location, in the internal globus pallidus (33).

Many aspects of the pathophysiology of symptoms in PD 
remain to be unraveled. It is at present unclear why some patients 
develop symptoms that do not occur in others. This suggests the 
presence of subgroups of PD, perhaps related to difference in pro-
gression rate and prognosis. The view on the pathophysiology of 
PD symptoms is evolving into a modified one, in which different 
aspects of connectivity, plasticity, neurophysiology, and molecu-
lar biology are to be integrated. Present evidence suggests that 
basal ganglia are important in the spatiotemporal organization of 
motor cortex output. Dopamine deficiency causes electrophysi-
ological changes in the basal ganglia and leads to biochemical 
alterations that ultimately result in altered gene transcription, 
further modified by pharmacological therapy. An important 
characteristic of dopamine deficiency in the basal ganglia is the 
loss of segregation, causing increased coherence of neurons that 
normally act independently. Further pathophysiological studies 
on coherence within basal ganglia and coherence with cortical 
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and muscular activity might enhance our knowledge of brady-
kinesia and tremor. Finally, brainstem reticular nuclei seem to 
be involved in the generation of rigidity and axial symptomatol-
ogy. These nuclei are awaiting further exploration to define their 
exact pathophysiological role in PD.

Pathophysiology of gait: The underlying pathophysiology 
leading to fall in a person with PD is complex. The basal gan-
glia play an important role in regulating muscle contraction, 
muscle force, and multijoint movement. The ability to main-
tain a steady gait rhythm and a stable, steady walking pattern 
with minimal stride to stride changes is impaired in persons 
with PD.

Indeed, a clinical diagnosis of resting tremor, rigidity, move-
ment, and postural deficiencies usually reflect greater than 50% 
loss of the nigrostriatal system in disease. Imaging of the brain 
dopamine system in PD with positron emission tomography (PET) 
or single-photon emission computed tomography (SPECT) shows 
reduced uptake of striatal dopaminergic markers, particularly in 
the posterior putamen. Imaging can be useful in difficult cases 
or research studies but is rarely necessary in routine practice, as 
the diagnosis can usually be established on clinical criteria alone.

Medical management of PD intervenes with three compo-
nents: (a) slowing of disease progression, (b) symptomatic relief 
of motor symptoms, and (c) amelioration of nonmotor manifes-
tations. Additional medications may be needed to address the 
adverse effects of anti-PD medications. Several agents have been 
identified as neuroprotective agents in PD. The American Acad-
emy of Neurology recommends the following initial therapies for 
the initial treatment of PD:

âŒ€■ Levodopa (L-dopa): L-dopa is a keystone of PD treatment.
âŒ€■ Mechanism of action: It is decarboxylated to dopamine, 
thereby increasing brain levels of dopamine. L-dopa is typi-
cally administered with a peripheral decarboxylase inhibitor 
such as carbidopa. This combination therapy results in less 
peripheral availability of dopamine and therefore increases 
central nervous system dopamine penetration with a concomi-
tant decrease in peripherally based side effects such as nausea.

âŒ€■ Side effects and pitfalls: Levodopa improves the motor prob-
lems of PD; however, it increases the risk of involuntary 
movements (dyskinesia). Also effectiveness tends to decrease 
after 4 to 5 years.

âŒ€■ Dopamine agonist: This group of drugs mimics dopamine 
to stimulate the dopamine system in the brain. These drugs 
include pramipexole (Mirapex), ropinirole (Requip), and 
Â�bromocriptine (Parlodel).

Some monoamine oxidase B (MAO-B) inhibitors are also 
shown to have some mild benefit in the treatment of PD includ-
ing selegiline (Eldepryl) and rasagiline (Azilect). Unlike L-dopa, 
these medications do not slow the progression of PD. At a certain 
point during the day, the effect of L-dopa wears off and symp-
toms can return. Azilect will slow the breakdown of dopamine, 
and is recommended for use for off-time treatment for PD. Simi-
larly, a catechol-O-methyltransferase (COMT) inhibitor entaca-
pone (Comtan) helps prolong the effects of L-dopa by blocking 
an enzyme that breaks down dopamine. Entacapone is also rec-
ommended for off-time treatment.

Large, well-designed, randomized controlled trials are 
needed to judge the effect of physiotherapy in PD. A meta-Â�
analysis that included 39 trials of 1,827 participants reported 
physiotherapy has short-term benefits in PD. Clinically sig-
nificant outcomes were seen in 9 of 18 areas including speed, 
Â�balance, PD rating, ADLs, and motor subscore (34).

The treatment of advanced PD is difficult, but can be sys-
tematically approached to provide the best course of action for 
the patient. Treatment can incorporate both medical and surgi-
cal treatments to work in concert together to provide the optimal 
alleviation of symptoms. Deep brain stimulation (DBS) is a sur-
gical treatment in which a mechanical neurostimulator is planted 
in the thalamus, subthalamic nucleus, and globus pallidus that 
delivers electrical stimulation; this blocks the abnormal nerve 
signals that cause PD symptoms (35). DBS may help improve 
the motor fluctuations in some patients with PD. Other surgical 
procedures such as pallidotomies, thalamotomies, and subthal-
amotomies are also done in treating PD after other treatments 
fail. Although symptoms of PD are somewhat improved after 
the surgery, they are very expensive and may have a multitude 
of complications. These include bleeding in the brain, infection, 
behavioral and personality changes, trouble speaking and swal-
lowing, facial paralysis, and visual abnormalities. Weight gain 
and depression after surgery are also common.

A clinical research study evaluated the impact of DBS in 
patients with PD on their quality of life using the Parkinson 
Disease Questionnaire (PDQ-39). This questionnaire evaluates 
eight domains: mobility, ADLs, emotional well-being, stigma, 
social support, cognition, communication, and bodily discom-
fort. Responses are interpreted numerically from 0 (best) to 100 
(worst). Overall QOL index was worse in patients who had DBS. 
Difficulties were reported with mobility and communication; 
however, cognition was slightly improved (36).

A few studies used 36-item Short-Form Health Survey (SF-
36) to monitor quality of life in patients with PD. SF-36 evaluates 
the physical and mental health of the patient and found depres-
sion was most significantly associated with the patient’s quality 
of life. They have recommended taking every effort to recognize 
and treat depression early on in the disease process (37, 38).

Some treatments currently being studied involve fetal cell 
transplantation, the use of stem cells, and gene therapy. There are 
various ethical issues to consider in this kind of research. There 
is still ongoing research about various PD treatments. Medical 
scientists are now investigating the effect of scope of stem cell 
implantation and genetic engineering with the use of a virus. 
These novel ideas are still preliminary.

Rehabilitation plays a very important role in the treatment 
of PD, along with pharmacological management. It significantly 
improves the quality of life and helps reduce the burden on the 
caregivers. Rehabilitation can help individuals with PD with 
selected problems such as gait, voice disorders, tremors, rigid-
ity, cognitive decline, and depression. Patients with PD will 
need expert help from the physical therapist (PT), occupational 
therapist (OT), speech language pathologist (SLP) (speech and 
swallow evaluation and treatment), and neuropsychologist. Voca-
tional therapy consult in younger patients with PD may also be 
warranted. Physiotherapy is very important for management 
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of PD. People with PD usually have mobility problems and are 
often at high risk for falls. Changes to the home environment to 
increase independence and safety are recommended. As a result, 
patients with PD will be able to cope better day to day and main-
tain their independence.

The role of physical therapy in the treatment of PD patients 
is widespread. Patients benefit from therapeutic exercises, range 
of motion (ROM), biofeedback, functional electrical stimulation, 
balance training, transfer training, progressive ambulation with 
assistive devices, and stair climbing. PT will also emphasize on 
proper gait sequence and posture stability.

Gait retraining is one of the most important concerns in the 
rehabilitation of patients with PD. In advance cases with gait dis-
turbance, patients also have FOG. Physical activity and exercise 
can result in some measurable improvement in postural insta-
bility and balance task performance measures (39). Sufficient 
evidence is yet not available in regard to therapy schedules and 
components at different stages of the disease. Also, longer-term 
tier one studies need to be performed. A patient with PD usually 
gets 10 days to 2 weeks of patient rehabilitation from his or her 
insurance.

Exercise is an important component of rehabilitation. Physi-
cal therapy may help with physical function and quality of life. It 
usually includes active and passive exercises, gait training, and 
practice of normal activities. To date, no specific approach has 
been proven better than others. Speed-dependent treadmill train-
ing has shown to improve mobility and reduce postural instabil-
ity and fear of falling in PD patients (40).

Occupational therapy helps patients with PD who can ben-
efit from ROM of upper extremities, therapeutic exercises, fine 
and gross motor coordination, weights to their wrist to reduce 
tremor, ADLs and self-care, transfers, bed and wheelchair mobil-
ity, and posture/balance training. Patients may also benefit from 
adaptive devices like weighted feeding utensils, drinking cups, 
plate guards, and so on.

To improve the quality of speech and swallow, speech therapy 
is also a part of the medical treatment. Other areas that they assist in 
are content by specific therapies such as oropharyngeal exercises. 
Dysphagia treatment consisting of smaller bolus size, mechanically 
altered food consistency, thickened liquids, chin tuck, and head tilt 
techniques may be of help. Such treatment can help reduce poten-
tial aspiration; in addition, improved speech will help prevent social 
isolation and make their needs known, which will help direct the 
health care provider. They may need to coordinate with nutrition-
ists to determine food consistency and caloric intake. Dysphagia 
may require use of modified barium swallow (MBS) and/or fiber-
optic endoscopic evaluation of swallow studies (FEES).

Neuropsychology evaluation and treatment may be helpful 
and needed in patients with cognitive decline, depression, and 
agitation management. Patients and relatives should receive psy-
chological counseling and learn new coping strategies for their 
ADLs and instrumental ADLs (IADLs). Patients and caregivers 
need to learn the basics of the disease and need training to cope 
adequately with difficult caring situations (41).

Specific rehabilitation nursing can continue to provide help 
in ADLs, self-care, and transfer activities that have been intro-
duced in OT. Bedside ROM during a.m./p.m. care is important 

to prevent any contractures. In addition to monitoring for any 
skin breakdown, frequent changes in position while in bed with 
relief of pressure areas are important to prevent the develop-
ment of decubitus ulcers. Monitoring bowel and bladder func-
tion is required to prevent urinary retention, incontinence, or 
constipation.

Patients with PD face a multitude of challenges as their 
disease progresses. Taking a simple step becomes a big hurdle. 
The physical activity limitation early in the disease process will 
prevent patients from being gainfully employed, causing finan-
cial difficulty. This may lead to difficulty obtaining medications, 
outpatient therapy, transportation, home care services, and medi-
cal supervision. As the patient has further functional decline, 
the patient becomes homebound, leading to increased assistance 
from family and caregivers. Patients will require constant super-
vision to prevent falls, aspirations, and contractures.

Patients and their families/caregivers have to be educated 
about the disease process, health care proxy, living will, and 
do not resuscitate/do not intubate (DNR/DNI), especially when 
patients are still cognitively intact. Emphasis is to be made on 
tube feeding and other end-of-life care methods.

Exceptions to the standard of care have been made in spe-
cial situations where a patient has been allowed to dictate his 
medical care for quality of life reasons. For example, continu-
ing oral feeds despite the risk for aspiration, allowing patients to 
ambulate ad lib, even though they are at a risk for falls.

Timing of the medications seems to be very important in the 
treatment of patients with PD. Following consideration should be 
prioritized (42):

Initial Diagnosis and 
Treatment

• �Assessment of 
functional status

• Timing of L-dopa

• �Initial titration of 
dopamine agonists

• �MAO-B inhibitor vs. 
dopamine agonist as 
initial therapy

Management of Motor 
Complications

• �Initial treatment wearing 
off

• �Management of 
dyskinesias

• �Using COMT inhibitors 
with L-dopa

• �Using entacapone 
before tolcapone

Management of Nonmotor 
Complications

• �Treatment of orthostatic 
hypotension

• �Treatment of swallowing 
difficulty, daytime 
sleepiness, and 
constipation

• �Sildenafil for erectile 
dysfunction

Management of Dementia, 
Depression, and 
Psychosis

• �Assessment for 
depression

• �Quetiapine, clozapine 
for hallucinations

• �Monitoring of white 
blood cells in patients 
on clozapine

A French study done in 2005 looked at cost effectiveness of 
bilateral subthalamic nucleus stimulation in PD. It documented 
relatively low risk and little cost burden on the patient population 
with a total cost of $50,215 per patient for the surgery and 12- 
month follow-up. In this study, the UPDRS motor score improved 
by 51% at 3-month follow-up and 57% at 12-month follow-up (43).
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Practice-Based Learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and eval-
uating your PD patient care practices, appraising and assimilat-
ing scientific evidence, and continuously improving your patient 
care practices based on constant self-evaluation and lifelong 
learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in PD.

2.	 Use methods for ongoing competency training in PD for phys-
iatrists, including formative evaluation feedback in daily prac-
tice, evaluating current practice, and developing a systematic 
QI and practice improvement strategy.

3.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

4.	 Describe some areas paramount to self-assessment and life-
long learning, such as review of current guidelines, includ-
ing evidence-based, in treatment and management of patients 
with PD and the role of the physiatrist as the educator of 
patients, families, residents, students, colleagues, and other 
health professionals.

Physiatrists providing care for patients with PD should have 
a working knowledge of the key elements of the medical history 
and physical examination of the patient with PD. They should 
be able to identify impairments, activity limitations, participa-
tion restrictions, and then, in conjunction with members of the 
rehabilitation team, develop rehabilitation programs to address 
them. They should be able to recognize patient safety concerns 
in this population and implement strategies to minimize them 
from occurring. Physiatrists should be up-to-date on advances in 
the understanding of the pathophysiology of PD and its treatment 
and have a working knowledge of side effects or adverse events 
associated with treatments. They should also be aware of com-
munity resources available for patients with PD in their com-
munities. Lastly, it is equally important that physiatrists have the 
necessary interpersonal and communication skills to effectively 
provide care for their patients with PD.

There are several strategies that physiatrists can use to iden-
tify gaps in their knowledge base about PD and the medical and 
rehabilitative care of the patient with PD. Self-reflection on their 
clinical practice, self-assessment examinations, asking trusted 
colleagues to provide feedback to them on their practice, and 
asking patients with PD under their care for their feedback on 
the care provided by the physiatrist are just some examples.

There are existing resources that physiatrists can use to keep 
up-to-date on the assessment, medical, and rehabilitative treat-
ments for PD. Some examples include: AAPM&R: Knowledge 
Now (44), American Academy of Neurology (45), and Cochrane 
Database (46).

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
PD patients, their families, and the rest of the rehabilitation team.

OBJECTIVES

1.	 Describe the importance of effective communication between 
physiatrists, rehabilitation team providers, neurologists, 
and patients with PD across socioeconomic and cultural 
backgrounds.

2.	 Identify key points to be documented in patient records to pro-
vide effective communication between team members with 
respect to PD.

3.	 Delineate the importance of the role of the physiatrist as 
the interdisciplinary team leader and consultant for the PD 
patient.

4.	 Identify key areas for physicians to counsel patients and fami-
lies specific to PD.

Communication is one of the most important practices in 
good patient care with people with PD. It is important for all 
members of the team to communicate effectively with each other 
to provide the best care for the patient. These members include 
the primary care provider, physiatrist, neurologist, neuropsychol-
ogists, PTs, OTs, speech pathologists, nutritionists, social work-
ers, and all of the nurses.

Effective communication between all parts of the team can 
help maximize function and minimize any possible safety risks 
to the patient. Areas that should be thoroughly discussed between 
team members include information relevant to the PD such as 
stage of the disease, impairments, treatments to date, adverse 
reactions to treatments, comorbidities, key providers involved in 
the care of the person with PD, rehabilitation interventions to 
date and their level of success, key components of the physical 
examination, precautions to be followed during the rehabilitation 
program, and advance directives.

Communication is especially important at transition points 
in care such as home to hospital, medical ward to acute inpatient 
rehabilitation facility, and rehabilitation facility to community 
since there are many different clinicians involved in the care of 
the person with PD. The SBAR (situation, background, assess-
ment, and recommendation) method of communicating patient 
information across the medical team is an effective method of 
sharing important information (47). This method of sharing 
important information is meant to minimize miscommunication. 
It should be checked for accuracy of understanding by asking 
the recipient of the information to repeat the information back 
to the person providing the information. This acts as a double 
check that corrects information is being relayed at the transition 
point in care.

Physicians should counsel the person with PD and his or her 
caregivers on the diagnosis, its clinical presentation, rationale 
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for treatment plan, side effects of medications, and strategies 
to minimize complications such as aspiration-related complica-
tions, falls, contractures, and pressure ulcers.

Patients should be equally educated about the latest infor-
mation about the disease process. They should understand the 
difficulties they will face in their day-to-day activities, such 
as their personal hygiene, feeding, negotiating obstacles when 
ambulating in-house or outdoors, and managing personal 
finances. PT/OT/SLP can educate and train for proper tech-
niques of ADLs, self-care, transfers, ambulation, feeding, and 
communication skills to maintain the patient’s highest quality 
of life.

Patients can benefit from support groups and the PD foun-
dation website. In addition to the previous websites, patients can 
visit the following websites as well to educate themselves about 
the disease process:

Parkinson’s Disease Foundation (PDF) (48): The Parkin-
son’s Disease Foundation (PDF) is a leading national presence in PD 
research, education, and public advocacy. It funds promising scientific 
research to find the causes of and a cure for PD while supporting people 
with PD, their families, and caregivers through educational programs 
and support services.

National Parkinson Foundation (NPF) (49): The National 
Parkinson Foundation (NPF) works to address the unmet needs in Par-
kinson’s care and treatment, and to improve the quality of Parkinson’s 
care through research, education, and outreach.

The American Parkinson Disease Association (APDA) (50): 
The American Parkinson Disease Association (APDA) is the country’s 
largest grass roots organization serving the Parkinson’s community. Its 
goal is to “ease the burden and find a cure” for PD. The organization 
focuses its energies on research, patient support, education and raising 
public awareness of the disease.

Parkinson Study Group (PSG) (51): The Parkinson Study 
Group (PSG) is a nonprofit, cooperative group of PD experts from 
medical centers in the United States and Canada who are dedicated to 
improving treatment for persons affected by PD.

Parkinson’s Action Network (PAN) (52): Parkinson’s Action 
Network (PAN) is the unified voice of the Parkinson’s community advo-
cating for better treatments and a cure. In partnership with other Parkin-
son’s organizations, PAN educate the public and government leaders on 
better policies for research and an improved quality of life for people 
living with PD.

Professionalism

GOALS

Reflect a commitment to carrying out professional respon-
sibilities and an adherence to ethical principles in caring for 
patients with PD.

OBJECTIVES

1.	 Demonstrate humanistic qualities of integrity, respect, com-
passion, ethics, and courtesy in the care of patients with PD.

2.	 Describe the importance of patient-centered care, informed 
consent, and maintaining patient confidentiality in PD.

3.	 Respect patient’s beliefs and goals, privacy, autonomy, and 
shared decision making as it applies to PD.

4.	 Describe sensitivity to culture, diversity, gender, age, race, reli-
gion, disabilities, and sexual orientation as it may apply to PD.

5.	 Recognize the socioeconomic factors and importance of patient 
education in the treatment of and advocacy for persons with PD.

The physiatrist caring for the person with PD should provide 
high-quality patient-centered clinical care in a compassionate, 
respectful, and ethical manner. The care should be delivered in 
a manner that is sensitive to the person’s cultural, ethnic, and 
religious beliefs. The patient’s wishes regarding his or her care 
should be at the center of discussions whenever medical deci-
sions are being made. The physiatrist should be sensitive to issues 
such as culture, gender, age, race, religion, and sexual orientation 
whenever they may arise. Discussions regarding sensitive mat-
ters such as end-of-life directives should be carried out in strict 
confidence in an appropriate setting.

When thinking about the responsibility and account-
ability of the rehabilitation of a person with PD, it is impor-
tant to take into consideration every member of the caregiver 
team. The physiatrist should have the overall responsibility of 
the patient across the rehabilitative care. These components 
include inpatient rehabilitation, subacute facilities, home ther-
apy, and outpatient rehabilitation. By taking ownership and 
responsibility it is important to be an active member in orga-
nizing and communicating between all of the providers, such 
as PT, OT, and SLP.

The physiatrist is also an important advocate for the person 
with PD. Examples of advocacy include (a) coordination of clini-
cal care with the various clinicians involved in the patient’s care, 
(b) advocating for rehabilitative services and equipment in com-
munications with health insurance companies, and (c) providing 
documentation for work accommodations.

Systems-Based practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to access, evaluate, recruit, and coordinate effectively 
resources in the system to provide optimal continuum of care and 
outcomes as it relates to PD.

OBJECTIVES

1.	 Identify the key components, systems of care delivery, ser-
vices, referral patterns, and resources in the rehabilitation 
continuum or care for the patient with PD.

2.	 Identify patient safety components or checklist as they apply to PD.
3.	 Describe optimal follow-up care for the patient with PD.
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4.	 Describe markers of quality in the care of the patient with PD.
5.	 Describe cost/risk–benefit analysis, utilization, and manage-

ment of resources as they apply to PD.

Participate in identifying and avoiding potential systems- 
and medical-related errors in the care of PD and strategies to 
minimize them.

The continuum of rehabilitative care for the person with PD 
spans several components of the health care system such as med-
ical wards in acute care hospitals, acute inpatient rehabilitation 
facilities, subacute rehabilitation facilities, outpatient facilities, 
and even the patient’s home. A multidisciplinary coordinated 
rehabilitative program can help prevent secondary complications 
commonly encountered in the person with PD across this system, 
and the physiatrist, by virtue of his/her training, is an excellent 
leader of this effort. Typical rehabilitative services provided on 
medical wards in acute hospitals include bedside physical and 
occupational therapy and speech pathology services. Once the 
person with PD is medically stabilized and deemed a good can-
didate for further inpatient rehabilitation services, a decision is 
made regarding an acute inpatient rehabilitation facility (IRF) 
versus a subacute rehabilitation facility. Factors that should be 
considered in this decision include (a) a person’s ability to toler-
ate an intensive program of 3 hours per day, (b) medical stability 
to tolerate a rehabilitation program, (c) need for close medical 
monitoring, and (d) person’s health insurance coverage for reha-
bilitative services. Services typically provided in the IRF include 
physiatry, physical therapy, occupational therapy, speech pathol-
ogy, neuropsychology, social work, and vocational counseling. 
Usually, a subacute rehabilitation facility would provide shorter 
daily duration of therapy and would thus be more appropriate for 
those who could not tolerate a more intensive program.

Following an acute inpatient rehabilitation program at an IRF, 
a patient may either go home or may need to go to a skilled nurs-
ing facility due to inability to return home. If the person with PD 
returns home and is in need of continued rehabilitative care, visit-
ing home services may be initiated. Home care typically includes 
physical and occupational therapy, visiting nursing, and home 
attendant services. These services are typically less frequent and 
less intense; however, these are more convenient for the patient 
if he or she cannot attend outpatient services. Outpatient reha-
bilitative services can be obtained for physical and occupational 
therapy as well as speech pathology, depending on specific need.

Optimal follow-up for the person with PD moving along this 
continuum of care should be provided by a physiatrist who is 
knowledgeable about the person’s condition and can best serve 
as an advocate for his or her needs. Ideally, the physiatrist should 
be in close contact with the various providers involved in the per-
son’s care and help ensure that appropriate follow-up with these 
specialists occurs on a timely basis.

High-quality care for the person with PD would have both 
preventative and restorative features. It is important to minimize 
the risk of aspiration-related complications, pressure ulcers, con-
tractures, falls, medication-related side effects, malnutrition, and 
urinary tract infections in the inpatient, outpatient, and home 
settings through a preventative and proactive approach. Some 
examples include (a) regularly scheduled environmental rounds 

for fall risk in an inpatient setting, (b) environmental review in 
the home for fall risk modification, (c) medication review for 
potentially harmful medications, (d) feeding schedule of small 
boluses and “double swallow” technique, (e) timely removal of 
intravenous and indwelling catheters, and (f) nutritional evalua-
tions and interventions for those at risk for malnutrition. Facili-
ties should develop a data-driven approach with appropriate 
benchmarks to quantify the presence of these complications and 
should set up policies and procedures to minimize them from 
occurring in the first place.

Physiatrists should be particularly sensitive to transition 
points in care as times when medication errors can be made 
or propagated. Family caregiver education regarding patient 
Â�medications including side effects must be addressed. Proper 
dosing and timing of medications must be spelled out clearly to 
patient and caregiver as patients with PD often exhibit cognitive 
deficits. Taking multiple medications requires executive decision-
making capacity that a patient with PD may not have. The care-
giver must be able to identify when a PD patient exhibits a change 
in mental status, including lethargy or confusion. Identifying 
which medications may be contributing to this and reporting this 
information to the health care provider may prevent unneces-
sary visits to the physician’s office or to the ED, thus avoiding 
unwarranted diagnostic workup, including hospitalization due 
to confusion. Restorative interventions to maximize ambulation, 
endurance, and performance of ADLs are equally important and 
both the person with PD and his or her families should be actively 
engaged in them under the direction of the treating physiatrist.

CASE STUDY

A 68-year-old man, who was diagnosed with PD 15 years ago, 
is brought to the office by his daughter as his symptoms were 
worsening over the past several months. He is taking mul-
tiple medications to help with the symptoms of PD. He has 
fallen several times over the last 3 to 4 years. One of the falls 
resulted in a Colles fracture of his right hand that was treated 
6 months ago. After that episode he became more fearful ; he 
is unwilling to ambulate, and his cognition has declined. He 
has constipation and bladder incontinence. He also has sev-
eral side effects of the medication including involuntary move-
ments, confusion, and agitation. He is increasingly difficult 
to approach, being suspicious toward his daughter and the 
home health aide, and at times forgetting simple things. Pos-
sibility of DBS was also entertained and a definitive decision 
was not taken. The daughter states it is becoming impossible 
to manage him at home. Today his blood pressure was 115/78 
sitting and 90/60 standing, pulse 84, respiration 19, and tem-
perature 99.8. On examination, he was oriented to self and 
close family member only, had a flat face, fine resting tremor 
that was somewhat less on finger to nose maneuver. He had 
a slow festinating gait, took 13 steps for a 180° turn, and 
was very nervous of falling. His muscle tone was increased 
and had cogwheel rigidity in upper extremity. There was a 
bruise and abrasion on both knees from a fall 2 days ago 
and there was a stage one sacral decubitus ulcer (measuring  
2 cm × 2 cm) that was not present 2 months ago.
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C.	 Serotonin
D.	 Somatostatin
E.	 Substance P

4.	 Which of the following pairs are considered the gold standard 
drug(s) for the treatment of PD and mechanism of action? (55)
A.	 L-dopa; increasing the amount of dopamine available
B.	 The benzodiazepines; increasing the amount of dopamine 

available
C.	 L-dopa; increasing the amount of serotonin available
D.	 Prozac; increasing the amount of serotonin available
E.	 L-dopa; decreasing the amount of Substance P

5.	 Which of the following is the major side effect and pitfall of 
treatment with L-dopa?
A.	 Dyskinesia
B.	 Apraxia
C.	 Hemiballismus
D.	 Dementia
E.	 Urinary incontinence

6.	 Which of the following best describes rehabilitation of the 
adult with PD?
A.	 Rehabilitation can help individuals with PD who have 

such selected problems as gait, voice disorders, tremors, 
rigidity, cognitive decline, and depression

B.	 Changes to the home environment to reduce independence 
and safety are recommended

C.	 The patients will not benefit from therapeutic exercises, 
ROM, biofeedback, functional electrical stimulation, bal-
ance training, transfer training, progressive ambulation 
with assistive devices, and stair climbing

D.	 Physical activity and exercise does not result in measur-
able improvement in postural instability and balance task 
performance measures

E.	 Speed-dependent treadmill training has shown to worsen 
mobility, reduce postural instability, and create fear of 
falling in PD patients
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Patient Care

GOALS

Evaluate and develop a rehabilitative plan of care for patients 
with neuromuscular diseases (NMDs) that is compassionate, 
appropriate, and effective for the treatment of neuromuscular 
problems and the promotion of health.

OBJECTIVES

1.	 Discuss common rehabilitation problems in patients with 
Â�neuromuscular disorders.

2.	 Perform a thorough neurological assessment in patients with 
neuromuscular disorders.

3.	 Identify systemic complications and management of compli-
cations in patients with neuromuscular disease.

4.	 Identify functional limitations caused by NMD.
5.	 Identify the psychosocial and vocational implications of 

Â�neuromuscular problems and strategies to address them.
6.	 Develop and implement a treatment plan for patients with 

neuromuscular disorders.

The evaluation of patients with neuromuscular disorders 
should begin with a detailed medical and family history. NMDs 
oftentimes affect infants and children; thus, information should 
be obtained on the prenatal and peripartum periods. In children, 
the developmental milestones should be recorded.

Muscle weakness is a common symptom in neuromuscu-
lar disorders. In some cases the progression is rapid, such as in 
Guillain-Barré syndrome or myopathies with rhabdomyolysis. 
However, in disorders of muscular transmissions such as myas-
thenia gravis, the weakness can fluctuate throughout the day or 
with exercise. Weakness may progress in a subacute or chronic 
fashion as in patients with certain muscular dystrophies. The dis-
tribution of weakness is also important as it is more proximal 
in most myopathies and spinal muscular atrophies. In neuropa-
thies, the weakness usually begins distally as in the feet or hands. 
Weakness can also be manifested by dysphagia, diplopia, and 

ptosis as in certain neuromuscular transmission disorders (myas-
thenia gravis). Sometimes respiratory difficulty is encountered 
and should be treated aggressively as seen in Guillain-Barré 
syndrome, amyotrophic lateral sclerosis (ALS), and myasthenia 
gravis.

It is important to assess the patient’s functional level in both 
mobility and self-care. Difficulty combing the hair and doing 
overhead movements occurs in patients with shoulder girdle 
weakness (facioscapulohumeral dystrophy), whereas patients 
with difficulty writing and holding onto things indicate weak-
ness of the forearm and hand muscles that are more prevalent 
with ALS and inclusion body myositis. Weakness in mobility, 
as in getting up from a chair, usually indicates hip extensor 
weakness, whereas weakness in the hip flexors and quadriceps 
may affect the ability to go up and down stairs. Inclusion body 
myositis often causes severe weakness of the quadriceps, lim-
iting stair negotiation. When the distal muscles of the legs are 
affected a footdrop may occur, causing a steppage gait often seen 
in neuropathies.

Upper motor neuron (UMN) diseases may cause prob-
lems with muscle stiffness and spasms, as seen in spasticity. 
Motor unit hyperactivity resulting in spasticity is often seen in 
patients with stiff-person syndromes and myotonias. Patients 
with inflammatory myopathies may also complain of stiffness of 
the limbs. Fatigue is also common in patients with neuromuscu-
lar disorders and is the hallmark of the neuromuscular junction 
(NMJ) disorders such as myasthenia gravis. It should be noted 
that patients with Eaton-Lambert syndrome may have a tempo-
rary improvement in strength after brief exercise.

Decreased sensation, numbness, and tingling are common in 
patients with neuropathies. Oftentimes, these paresthesias are asso-
ciated with pain. Usually, the area of sensory impairments is local-
ized to specific areas of nerve innervation as in a radiculopathy or 
plexopathy. Sometimes the autonomic nervous system is affected 
and could alter blood pressure and bowel or bladder function.

Physical examination is essential to arrive at a diagnosis and 
also to identify functional impairments. In addition to the neu-
rological examination, the cardiopulmonary system should be 
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assessed as certain neuromuscular disorders, such as ALS and 
spinal muscular atrophies, can lead to respiratory compromise. 
Other organ systems should also be assessed as enlarged organs 
are seen in patients with neuropathies with POEMS (polyneu-
ropathy, organomegaly, endocrinopathy, monoclonal gammopa-
thy, and skin changes). Intellectual and cognitive function should 
also be assessed as it could be affected in patients with myotonic 
dystrophy.

The muscle examination and assessment of posture is very 
important. Manual muscle testing can help determine the dis-
tribution and degree of weakness and also help track progres-
sion of disease. Hyperlordosis with proximal muscle weakness is 
seen in myopathies. Distal muscle atrophy and weakness is more 
common in neuropathies. Muscle hypertrophy, especially in the 
calves, is common in muscular dystrophies. It is also important 
to assess general muscular tone to determine whether there is 
focal or global hypotonia, especially in infants. Gait assessment 
is also important as there is the waddling gait of myopathies, the 
steppage gait of neuropathies with footdrops, the ataxic gaits in 
neuropathies with proprioceptive involvement, and the circum-
ducted gait in spasticity.

Assessment of eye and eyelid movements is important in 
diagnosing the ophthalmoplegia with Miller-Fisher syndrome. 
Paralysis of the eyes and eyelids is often seen in diabetic ophthal-
moplegia and in certain oculopharyngeal dystrophies. Fluctuat-
ing ptosis and eye tracking problems may be seen in myasthenia 
gravis. Facial weakness can occur in various diseases as in Guil-
lain-Barré syndrome and myasthenia gravis. Tongue atrophy 
and fasciculations are seen in motor neuron disease as in ALS. 
Weakness in the truncal muscles, especially the neck, can cause 
a head drop secondary to cervical extensor weakness.

Sensory examination is important to assess the type and dis-
tribution of sensory deficits and can be categorized as symmetric 
or focal. It is also important to assess the reflexes as these will be 
diminished or absent in neuropathies, as well as in some neuro-
muscular transmission disorders. Generally, reflexes are preserved 
until the late stages of myopathies. Slow relaxation of reflexes is 
seen in patients with myotonias and hypothyroidism (Table 18.1).

Neuromuscular pathology can often be obtained through a 
thorough past medical history. A prenatal and birth history is 
important including if there were decreased fetal movements, 
scoliosis, and hip dislocations. A delay in motor developmen-
tal milestones is also important. Other clues to neuromuscular 
issues include exposure to toxins such as alcohol, nutritional 
deficits, and poor tolerance to general anesthesia.

NMDs are often hereditary, so a good family history may 
reveal subtle pathology. Especially with congenital myopathies 
and hereditary neuropathies, some family members may be 
mildly affected. Talking to or examining a family member may 
also be helpful.

Social history including educational background, living sit-
uation, the number of dependents, employment, and recreational 
activities may help in setting a rehabilitation plan. Functional 
history includes the patient’s level of independence, use of an 
assist device, and accessibility of both work and home.

A thorough review of systems in addition to the history, phys-
ical examination, and plan should be documented. Practitioners 

TABLE 18.1â•‡ Key History and Physical Findings for Selected 
Neuromuscular Diseases

KEY HISTORY AND 
PHYSICAL FINDINGS

NEUROMUSCULAR 
DISEASE

Rapid weakness Guillain-Barré syndrome

Myopathies with 
rhabdomyolysis

Fluctuating weakness Myasthenia gravis

Slow progressive weakness Muscular dystrophies

Proximal weakness Myopathies

Spinal muscular atrophies

Distal weakness Neuropathies

Shoulder girdle weakness Facioscapulohumeral 
dystrophy

Difficulty writing/holding 
onto things

ALS

Inclusion body myositis

Steppage gait Neuropathies

Temporary improvement in 
strength after exercise

Eaton-Lambert syndrome

Ophthalmoplegia Miller-Fisher syndrome

Paralysis of eyes and eyelids Oculopharyngeal 
dystrophies

Diabetic ophthalmoplegia

Muscle hypertrophy Muscular dystrophies

Tongue atrophy or 
fasciculations

ALS

Facial weakness Guillain-Barré syndrome

Myasthenia gravis

Slow relaxation of reflexes Myotonias

Hypothyroidism

should routinely inquire about mood and screen for signs of 
depression. The social history should be expanded to incorpo-
rate current level of function and use of assistive devices, as well 
as activities reflecting level of endurance. Key psychological 
issues related to neuromuscular disease include the adjustment 
to an oftentimes progressive deterioration in function. ALS and 
muscular dystrophies require adjustment to a gradual decline in 
function. Social supports and coping strategies may help mitigate 
the ongoing adjustment process. Besides motor weakness, some 
NMDs can affect breathing, swallowing, and bowel/bladder func-
tion. The psychological implications of using feeding tubes and 
mechanical ventilation to support life are overwhelming at times. 
Many patients will require psychiatric consultation for depres-
sion and anxiety related to their diagnosis. Patients with similar 
diagnosis may help by sharing concerns in support groups.

Not being able to work secondary to a progressive neu-
romuscular disease can also have significant psychological 
Â�implications. Vocational adaptive strategies can be incorporated 
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in the workplace to help patients with motor deficits. With 
improved computer technology, patients are even able to work 
from home and have alternate ways of communicating, from 
touchpads to head control units. Financial strains coupled with 
the cost of medical treatment may force many patients into gov-
ernmental assistance programs.

Aggressive rehabilitation and symptom management can 
help prolong life and improve quality of life for patients with neu-
romuscular disorders. Rehabilitation needs are best addressed in 
a multidisciplinary setting as rehabilitation is important in the 
management of musculoskeletal dysfunction, pulmonary com-
plications, dysarthria, pain, psychiatric issues, and cognition. 
One of the goals in rehabilitation is to predict or stay ahead of 
the disease process and recommend corrective interventions in a 
timely fashion.

Rehabilitation and management of symptoms are approached 
in a problem-oriented manner. Prescribing exercise is important 
in the management of deficits related to mobility and activities of 
daily living. Therapies include strengthening exercises, stretch-
ing or flexibility exercises, aerobic conditioning, and balance 
training. Most studies of exercise in patients with neuromuscular 
disorders result in strength gains. However, it is not clear if these 
strength gains translate into a functional improvement (1).

An exercise prescription should include intensity, dura-
tion, and frequency of training sessions. Flexibility and range of 
motion (ROM) exercises will help prevent or reduce contractures 
from immobility. Strength training appears safe with a moder-
ate-resistance strengthening program. The goal of a resistance 
program is to maximize the strength of the unaffected muscles 
and delay the onset of weakness in minimally affected muscles. 
With regard to aerobic training, most patients with neuromuscu-
lar disorders will have a normal cardiopulmonary response to 
aerobic training. Use of a treadmill or exercise bicycle is suf-
ficient. The American College of Sports Medicine (ACSM) cur-
rently recommends 150 minutes of aerobic exercise per week (2). 
Balance training is important, especially in patients with neu-
ropathy, and will help reduce falls. An exercise bicycle can be 
used as a mode of exercise in patients with poor balance.

Pain is common in patients with neuromuscular disease. 
With the exception of some neuropathic syndromes, pain is not 
inherent to the disease itself but rather to the effects of the dis-
ease on the neuromuscular system. Pain can arise from improper 
positioning, contractures, joint instability, and overuse injuries. 
Deconditioning, depression, and other concomitant health condi-
tions can affect pain. Pain should be assessed and can be treated 
with various medications, physical therapy, acupuncture, mas-
sage, biofeedback, and modalities.

Progressive respiratory failure can not only impair quality 
of life but also decrease the life expectancy in many neuromus-
cular disorders including anterior horn cell disease, Guillain-
Barré syndrome, and certain forms of muscular dystrophies 
and myopathies. Understanding the patient’s respiratory status 
is important as it will affect the patient’s ability to participate 
in rehabilitation programs. Using noninvasive ventilatory tech-
niques (such as noninvasive positive pressure ventilation) may 
be part of the rehabilitation plan. Some patients may need an 

insufflator–exsufflator machine or manually assisted coughing 
devices to help clear secretions. Pulmonary management along 
with respiratory therapy services is important in a comprehen-
sive rehabilitation program.

Dysarthria is a motor speech disorder that reduces speech 
intelligibility and can interfere with verbal communication. The 
goal of the rehabilitation program is to focus on independent 
communication and communication strategies. Techniques such 
as slowing speech rate, overarticulating consonants, and energy 
conservation may help. Palatal lifts and palatal augmentation 
prosthesis may help address hypophonia and hypernasality. If 
the dysarthria progresses, augmentative and alternate communi-
cation systems may be used. Patients with severe dysarthria and 
concomitant severe motor weakness may benefit from brain–
computer interfaces.

Dysphagia results from weakness and incoordination of 
swallowing muscles. This can result in aspiration of food and 
water resulting in pneumonia, weight loss, and malnutrition. 
Identifying dysphagia is an integral part of the rehabilitation 
plan. Changes in the quality of speech (“wet voice”), drooling 
and leaking of fluids, choking, and recurrent pneumonias are 
signs of dysphagia. When dysphagia is present, a program of 
interventions and compensatory techniques can be employed 
to allow safe oral intake. Positional changes such as chin tucks, 
head turning to the side of weakness, or double swallowing may 
help. Dietary changes by thickening liquids and altering food 
consistencies may also help. Behavioral strategies include eating 
during times of maximal arousal and minimizing distractions. 
Using modified utensils such as built-up handles, universal cuffs, 
or balanced forearm orthoses can help in patients with weakness 
in the extremities, limiting the ability to bring the food to their 
mouth. As a last resort, if oral intake remains inadequate, then 
a gastrostomy tube can be used to allow adequate nutrition. The 
American Academy of Neurology recommends the placement of 
gastrostomy tubes for individuals with ALS while they can still 
tolerate oral intake and before the forced vital capacity (FVC) 
falls below 50% of predicted to reduce the complications asso-
ciated with the procedure, compared to patients without severe 
respiratory compromise (3).

Cognitive dysfunction is common in certain NMDs such 
as in congenital muscular dystrophies, myotonic dystrophies, 
and mitochondrial myopathies. Rehabilitation management 
is important in identifying cognitive dysfunction and treating 
reversible contributors to cognitive impairments. Management 
should address medication management, sleep-awake cycle, 
and Â�nutritional deficiencies. Multidisciplinary services such as 
speech-language therapy and psychology for patients and family 
may help with adjustment and long-term planning.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedi-
cal, clinical, epidemiological, and sociobehavioral sciences 
Â�pertaining to NMDs, as well as the application of this knowledge 
to guide holistic patient care.
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OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of NMDs.

2.	 Identify the types of NMDs (motor neuron disease, NMJ dis-
order, neuropathies, myopathies).

3.	 Describe the common NMDs.
4.	 Discuss how to diagnose common NMDs.
5.	 Formulate basic rehabilitation treatment plans for NMD.

NMD describes any intrinsic disease to the nerves or mus-
cles. The motor unit is considered the smallest functional unit 
of the neuromuscular system. The motor unit is composed of a 
motor neuron and the skeletal muscle fibers innervated by that 
axon. Groups of motor units often work together to coordinate 
the contraction of a single muscle. Diseases of the neuromuscular 
system can be divided into diseases of the motor neuron itself, 
the peripheral nervous system, the NMJ, or the muscle itself.

MOTOR NEURON DISEASE

ALS is the most common adult-onset motor neuron disease, 
affecting 1.8 per 100,000 with the average age of onset around 60 
years of age. It is usually a progressive and fatal disease with an 
average survival of 3 to 5 years. Most cases of ALS are sporadic 
(90%), where a small percentage are familial and usually inher-
ited in an autosomal dominant fashion (4). ALS results from 
progressive deterioration of motor neurons involving mainly 
anterior horn cells of the spinal cord and certain motor neurons 
in the brain and brainstem. The result is a mix of UMN and lower 
motor neuron (LMN) involvement causing weakness, spasticity, 
cramps, and atrophy. Usually patients with ALS present with 
focal weakness or problems with fine motor skills. Weakness 
usually progresses and can result in respiratory failure. Bulbar 
involvement may result in dysarthria, hypophonia, and dyspha-
gia. Extraocular motions, bowel and bladder function, sensation, 
and cognition are generally spared.

Diagnosis of ALS is based on the El Escorial criteria which 
require both UMN and LMN signs. Clinically definite ALS is 
defined by the presence of UMN as well as LMN signs in three 
regions (bulbar, cervical, thoracic, or lumbosacral). Clinically 
probable ALS is defined by the presence of UMN and LMN 
signs in at least two regions, with some UMN signs rostral to 
the LMN signs (5). However, approximately 25% of patients who 
die from an idiopathic, rapidly progressive motor neuron disease 
will never achieve a probable or definite diagnosis of ALS by the 
El Escorial criteria despite postmortem confirmation of UMN 
and LMN degenerations (4).

Currently there are no effective treatments that can reverse or 
stop the progression of ALS. The major goals in ALS are to slow 
down disease progression and maintain patient function. Riluzole 
has been shown to be the only disease-specific treatment that posi-
tively affects the natural history of the disease. At a dose of 50 mg 
twice a day, there was a modest benefit resulting in an approximate 
10% slowing of disease progression. Approximately one-quarter 
of the patients do not tolerate the gastrointestinal side effects and 
the medication is extremely expensive. Median survival benefit 
was 60 days and no functional benefit was derived (6).

Spinal muscular atrophy (SMA) is an autosomal-recessive 
disorder that is linked to the abnormality of the survival motor 
neuron (SMN) gene on chromosome 5. SMA is characterized 
by diffuse weakness secondary to atrophy of the anterior horn 
cells/ventral nerve roots. Patients will have more truncal and 
proximal weakness. In general, there is no sensory or cogni-
tive involvement. SMA is generally divided into three types 
depending on the severity and age of onset. Type I is known 
as Werdnig-Hoffmann disease where patients present with 
weakness before 6 months of age and are unable to sit anytime 
during their life. Infants often have difficulty moving against 
gravity and there may be a bell shape to the chest secondary to 
intercostal muscle weakness. Bulbar muscles are involved and 
infants may have difficulty with sucking and maintaining a pat-
ent airway. Life span is approximately 2 years. SMA Type II is a 
milder form of the disease with onset between 6 and 18 months.  
Depending on the severity of disease, patients may live into 
their adult years. Patients with SMA Type III, known as Kugel-
berg-Welander disease, can eventually stand and walk but still 
have profound weakness (7). Usually these patients require a 
wheelchair by 20 to 30 years of age. Some with Type III SMA 
can have near-normal life expectancies.

Postpolio syndrome (PPS) affects individuals with history 
of polio. Poliomyelitis is a viral infection that affects the anterior 
horn cells in the spinal cord. Patients who recover from the initial 
infection of polio may continue to have residual motor weak-
ness. In PPS patients, previously affected muscles may present 
with new-onset weakness or pain after decades of stability. The 
current theory is that normal aging causes natural cell attrition 
resulting in dropout of large LMN units that have been working 
over their normal capacity for years (8).

NEUROPATHIES

Charcot-Marie-Tooth (CMT) disease is the most common geneti-
cally inherited neuropathy. It is also known as hereditary motor 
and sensory neuropathy and more than 300 genetic mutations 
have been described. CMT is generally initially painless with 
symmetric distal neuropathy. Onset is usually in the teenage 
to early adult years. Patients often present with a high arched 
foot with the toes flexed. Symptoms can progress to atrophy of 
the muscles below the knee described as looking like a stork 
or inverted champagne bottle. Weakness can also cause a claw 
hand, intrinsic wasting of the hands, and decreased fine motor 
skills. As the disease progresses, pain and paresthesias may 
become evident in the distal extremities. Genetic testing is avail-
able for some subtypes of CMT. Diagnosis is usually made by 
physical examination, family history, and electromyography 
(EMG) testing.

CMT1 and CMT2 are the most common subtypes. CMT1 
is autosomal dominant and generally demyelinating. Hypertro-
phic nerves may be palpated. CMT2 is also usually autosomal 
dominant, shows axonal degeneration, and may have more dis-
tal weakness. CMT3, also known as Dejerine-Sottas disease, 
is a severe demyelinating and axonal neuropathy that begins in 
infancy and results in severe weakness and muscle atrophy (8). 
There are also X-linked types of CMT. Hereditary neuropathy 
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with predisposition to pressure palsy (HNPP) is similar to CMT1 
except that there is a deletion of the peripheral myelin protein 
(PMP) gene rather than a duplication. Patients with HNPP will 
have recurrent mononeuropathies at sites prone to nerve com-
pression such as in the elbow (cubital tunnel), wrist (carpal tun-
nel), or knee (fibular head).

Acute inflammatory demyelinating neuropathy (AIDP), 
also known as Guillain-Barré syndrome, causes an acute gen-
eralized weakness with initial symptoms of distal numbness 
and areflexia/hyporeflexia. Usually a patient will experience 
an ascending paralysis and some patients may have respiratory 
compromise. Autonomic dysfunction is also common in some 
patients resulting in hypotension/hypertension and bowel/
bladder dysfunction. Patients often will report a viral prodrome 
2 to 3 weeks prior to onset of weakness. Campylobacter jejuni 
enteritis has been implicated as a trigger for AIDP. Cerebro-
spinal fluid (CSF) of AIDP patients shows increased proteins 
and low white blood cell counts (cytoalbumino-disassocia-
tion). Nerve conduction studies may show prolonged or absent 
F reflexes. Treatment includes medical stabilization and then 
treatment with plasmapheresis or intravenous immunoglobu-
lin (IVIG). Chronic inflammatory demyelinating neuropathy 
(CIDP) manifests over weeks to months with weakness, loss of 
balance, and numbness. Similar to AIDP, CIDP patients will 
have reduced reflexes. Steroids and immunosuppressive medi-
cations may help with symptoms. Plasmapheresis and IVIG 
may be used if CIDP patients fail oral therapies.

Diabetic patients may present with a distal, symmetric sen-
sory neuropathy usually resulting in decreased sensation and 
sometimes pain. Other nerve damages that may occur in diabetes 
include autonomic neuropathies, radiculopathies, and diabetic 
amyotrophy (lumbosacral plexitis). Medical treatment includes 
aggressive glycemic control and neuropathic pain medications.

Numerous other conditions can also cause neuropathies 
including drugs and occupational exposure. Alcohol abuse has 
also been linked to distal sensory loss, especially in the feet, 
with resulting balance deficits. HIV infection and related drug 
therapies along with coinfections may also result in numerous 
neuropathies. In the late stages of HIV, infection with the cyto-
megalovirus (CMV) may cause a rapidly progressive and often 
fatal polyradiculopathy (9).

NEUROMUSCULAR JUNCTION DISORDERS

Myasthenia gravis is an autoimmune disorder in which autoan-
tibodies to the acetylcholine receptor at the postsynaptic NMJ 
cause destruction of the receptors. As a result, there are a reduced 
number of receptors and neuromuscular transmission is slowed. 
Use of medications that inhibit acetylcholinesterase (physostig-
mine, pyridostigmine) can increase concentrations of acetylcho-
line at the NMJ and help overcome this deficit.

Patients with myasthenia gravis experience slowed or fail-
ing NMJ transmission. This may result in weakness and fatigue 
of all muscles, especially with the ocular muscles. The disease 
can be fatal if respiratory muscles fail; thus, pulmonary func-
tion should be assessed during exacerbations (10). Early symp-
toms of myasthenia include ptosis and double vision secondary 

to ocular muscle weakness. As the muscles are activated, they 
tend to fatigue over a period of time. For example, patients 
may be able to enunciate well at first and then, as they talk 
more, the muscles weaken, resulting in worsening voice intel-
ligibility. Approximately 10% of patients will have a thymoma; 
thus, imaging with chest x-ray (CXR) or CT scan is often indi-
cated. Acetylcholine receptor antibodies can be identified in 
most patients. Specialized EMG testing with increased jitter 
on single-fiber EMG or a decremental response on repeti-
tive stimulation at slow rates help confirm myasthenia gravis. 
Acute therapies include IVIG and plasmapheresis. Long-term 
management involves use of steroids, immunomodulators, and 
thymectomy.

Lambert-Eaton myasthenic syndrome (LEMS) is an autoim-
mune antibody mediated disease that prevents the presynaptic 
NMJ transmission by blocking the voltage-gated calcium chan-
nels needed for acetylcholine to release from the presynaptic 
junction. LEMS is often associated with small-cell lung cancer 
and other cancers and may appear years before clinically diag-
nosable cancer. Symptoms of LEMS usually involve weakness 
of the proximal legs and trunk, usually manifested by the inabil-
ity to get out of a chair or negotiating stairs. Weakness is usu-
ally worse in the morning and gradually improves as the day 
progresses. This can also be seen on physical examination when 
initial muscle testing may show profound weakness, but with 
continued testing the muscles may gradually strengthen even to 
near-normal strength. This is called facilitation phenomenon and 
is seen in EMG when repetitive stimulation at high frequency 
produces a supramaximal response which is not seen in myas-
thenia gravis. Ocular findings such as double vision and ptosis 
are uncommon in LEMS patients but are common in myasthenia 
gravis patients. Treatment of LEMS revolves around treating the 
underlying neoplastic syndrome. IVIG and plasmapheresis are 
also used as adjunctive treatments (4).

DISEASES OF MUSCLES

Duchenne muscular dystrophy (DMD) is an X-linked recessive 
disorder involving the dystrophin gene. The incidence is approxi-
mately 1 per 3,500 male births with a prevalence of about 1 per 
18,000 men. Dystrophin is important in the sarcolemmal cyto-
skeletal protein structure. Muscle biopsy usually demonstrates 
reduced or absent dystrophin on the sarcolemma. Serum creatine 
kinase (CK) levels are markedly elevated (50–100 times normal) 
at birth and peak at around 3 years of age. The serum CK lev-
els decline approximately 20% per year as a result of decreasing 
muscle bulk (11).

Most male children with DMD appear normal at birth 
and attain milestones of sitting and standing with little or only 
slight delay. A wide-based waddling gait is noted by about 2 to 6 
years of age. There may be clumsiness and falls when the child 
starts to walk. A classic sign is Gowers sign when the child will 
need to rise off the floor with a hand on the knee. Weakness is 
worse proximally than distally and more in the lower extremi-
ties. Ambulation becomes progressively difficult and many are 
confined to a wheelchair by 12 years of age. Worsening kypho-
scoliosis ensues and contractures develop. Enlarged calf muscles 
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(pseudohypertrophy) and tight heel cords result in toe walking. 
Respiratory function gradually declines and leads to death in 
most patients by the early 20s. Cardiac muscles may also be 
involved and echocardiograms can show dilation and/or hypo-
kinesis of the ventricular walls. The central nervous system is 
also involved in DMD with affected children approximately 1 
standard deviation below the normal mean.

Becker muscular dystrophy (BMD) is a less severe mutation 
to the dystrophin gene and can be distinguished from DMD by 
its slower rate of progression. The incidence of BMD is approx-
imately 5 per 100,000. Children with BMD can have onset of 
disease at 5 to 15 years of age or even later. Patients usually 
are ambulatory past the age of 15 years. Approximately 50% of 
affected patients lose the ability to walk independently by the 
fourth decade. Cardiac abnormalities are similar to DMD. Life 
expectancy is reduced compared to the general population (4).

Limb-girdle muscular dystrophy (LGMD) is a group of 
muscular dystrophies that clinically resembles the dystrophi-
nopathies except for the equal occurrence in men and women. 
The prevalence of LGMD ranges from 8 to 70 per million. Onset 
and severity of LGMD is variable and characteristically involves 
weakness of the hips and shoulders. The facial muscles, swallow-
ing, and cognition are usually spared.

Facioscapulohumeral dystrophy (FSH) is an autosomal 
dominant disorder with an incidence of approximately 4 per mil-
lion. It is generally a benign, autosomal dominant progressive 
disease that causes weakness in the face, shoulders, and upper 
arms. Weakness usually occurs between 3 and 44 years and can 
occur even later in life. The muscles of facial expression are usu-
ally affected early and FSH patients may have a horizontal smile 
and weak puckering of lips. Winging of the scapula with weak-
ness of the triceps and biceps is common but with relative sparing 
of the deltoids. Life expectancy is near normal but some patients 
may require a wheelchair later in life. FSH muscular dystrophy is 
linked to the telomeric region of chromosome 4q35 (4).

Myotonic dystrophy type I (DM1) is an autosomal domi-
nant disease that is linked to chromosome 19. The incidence is 
approximately 13.5 per 100,000 live births. DM1 can present 
at any age including infancy and results in limb weakness that 
begins in the distal extremities and can progress slowly to affect 
the proximal extremities. The neck flexors are affected early and 
atrophy and weakness of the facial and jaw muscles results in a 
“hatchet face” appearance. Many patients are not aware of their 
myotonia, but usually on examination there is delayed relaxation 
of the fingers after forceful hand grip. Percussion of muscle 
groups gives rise to a delayed relaxation. Associated manifesta-
tions include cataract, mild mental retardation, infertility, and 
cardiac arrhythmias/cardiomyopathy (12). Myotonic dystrophy 
type II (DM2) has also been described with more proximal 
weakness and less pronounced myotonia. Myotonic dystrophy 
is a multisystem, autosomal dominant disorder with associated 
cataract, testicular failure, glucose intolerance, and cardiac con-
duction defects.

Myositis includes polymyositis (PM) and dermatomyositis 
(DM). PM is a T-cell-mediated autoimmune disease that causes 
direct destruction of muscle. PM usually presents over weeks 
to months with a progressing fluctuating weakness of proximal 

muscles. In addition to fatigue, patients may have muscle pains, 
cramps, and dysphagia. PM can be confirmed with muscle 
biopsy and the treatment is usually with corticosteroid therapy. 
DM is an antibody-mediated autoimmune process that targets 
the small blood vessels, leading to necrosis and microinfarctions 
of muscles. DM manifests with a heliotropic discoloration of the 
upper eyelids. Gottron lesions, scaly erythematous eruptions, or 
red patches overlying the knuckles, elbow, and knees are charac-
teristic for DM. Associated symptoms include fever, arthralgias, 
pain and tenderness, cardiac abnormalities, and gastrointestinal 
ulcers. Malignancy has been linked with patients diagnosed with 
dermatomyositis. Treatment is with corticosteroid and immuno-
modulatory therapy.

Inclusion body myositis is a slowly progressive weakness of 
the arms and legs. Weakness comes on over a period of months 
to years. It is an age-related disease with its incidence increasing 
with age and symptoms usually beginning after 50 years of age. 
Although rare, it is the most common acquired muscle disorder 
seen in people over 50. Muscle biopsy may show inflammatory 
cells invading muscle cells, vacuolar degeneration, or inclusions/
plaques of abnormal proteins.

Metabolic myopathies are a group of rare hereditary disor-
ders of deficient enzymes that results in impaired muscle energy 
metabolism. Metabolic myopathies include abnormalities in 
carbohydrate, lipid, and adenosine nucleotide metabolism. Acid 
maltase deficiency and McArdle disease (myophosphorlyase 
enzyme defect) are the common syndromes. Biochemical muscle 
testing can confirm the diagnosis. A deficiency in muscle enzyme 
can cause cramping, pain, and myoglobinuria with exercise (13).

Congenital myopathies occur at birth, usually result in 
hypotonia, and are usually nonprogressive. Examples of con-
genital myopathies include central core myopathy, nemaline rod 
myopathy, and centronuclear myopathy. The diagnosis is usually 
made by muscle biopsy.

REHABILITATION

The goal of neuromuscular rehabilitation is to maintain or improve 
strength, ROM, mobility, and activities of daily living. Educating 
both the family and patient is important. Rehabilitation is beyond 
just attending physical and occupational therapy sessions. Ideally, 
rehabilitation takes place daily and will require not only motivation 
from the patient but sometimes active participation of caregivers.

Rehabilitation is a team or holistic effort and will require 
multiple team players including the physical therapist, occu-
pational therapist, recreational therapist, speech and language 
pathologist, psychologist, social worker, orthotist, nutritionist, 
and consult physicians. The physiatrist is responsible for design-
ing a rehabilitation program that is accessible to the patient. The 
therapy prescription should include the diagnosis, frequency, 
and duration of therapy; description of treatments to be utilized; 
goals; and precautions. Part of the therapy is to train caregivers 
in providing continued care at home.

Rehabilitation interventions include exercise and use of 
appropriate braces such as ankle foot orthotics. Resting hand 
splints may help stretch tight fingers and hands. Mobility aids 
such as walkers and canes may help with mobility. Adaptive 
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devices such as built-up utensils, raised toilet seats, and long-
handled reachers can help with self-care. As fatigue and muscle 
weakness become more problematic, use of a seated mobility 
system such as a motorized wheelchair or scooter may be nec-
essary. Patients may also require noninvasive positive pressure 
ventilation to help maintain breathing as they tend to fatigue. 
Respiratory therapy is also important in clearing secretions. 
Speech therapy is important to help patients maintain communi-
cation and develop compensatory strategies. Some patients will 
require alternative nutritional means (gastrostomy) secondary to 
aspiration risks from dysphagia. Surgical intervention to improve 
ROM and positioning may be needed for patients with severe 
deformities or contractures. Pain management with medications 
and modalities are often used to treat musculoskeletal and neu-
ropathic complaints.

NMDs are often characterized by a gradual decline in motor 
function that can lead to severe respiratory compromise or even 
death. Caring for such patients involves the use of life-sustaining  
interventions. There are ethical challenges with regard to deci-
sions to withhold and withdraw care. In providing care for 
patients the physician should follow the ethical principles of 
autonomy, beneficence, nonmaleficence, and justice (14). Auton-
omy is the basis for informed consent, allowing the patient to act 
without controlling influences. Beneficence is the duty of health 
care providers to be a benefit to the patient. Nonmaleficence is 
the duty that health care providers do not create needless harm or 
injury to the patient. Justice is a form of fairness that can involve 
allocation of limited resources. It is important to anticipate  
end-of-life issues early in order to allow the patient and family 
ample time to prepare. The physician should help the patient set 
up advance directives, designate a durable power of attorney, and 
plan end-of-life care. Some patients may refuse life-sustaining  
therapies such as a ventilator and these requests should be hon-
ored. Patient comfort and dignity are important, especially in a 
palliative care setting.

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own NMD patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 
your patient care practices based on constant self-evaluation and 
lifelong learning.

OBJECTIVES

1.	 Identify learning opportunities for providers, patients, and 
caregivers with experience in NMD, including professional 
NMD organizations.

2.	 Appraise the evidence-based guidelines and literature for 
treating NMD.

3.	 Use methods for ongoing competency training in NMD for 
physiatrists, including feedback from colleagues and patients 
in daily practice, evaluating current practice, and developing 
a systematic QI and practice improvement project strategy.

4.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

5.	 Conduct self-assessment and lifelong learning such as review 
of current quality of care markers, including evidence-based, 
in treatment of patients with NMD and the role of the phys-
iatrist as the educator of patients, families, residents, students, 
colleagues, and other health professionals.

Initially called “reflective practice,” practice-based learning 
(PBL) refers to a process where a physician identifies areas of 
improvement by regular self-assessment (15). The physician will 
then acquire the necessary knowledge and skills with the pur-
pose of providing better patient care. Outcomes data provide one 
important way to compare personal results with national bench-
marks. Continued self-improvement is an intrinsic part of the 
Hippocratic Oath. Physicians who do not perform on par with the 
national quality standards will be penalized under the Afford-
able Care Act. Quality indicators, such as adherence to practice 
guidelines and complication and readmission rates, are some 
of the data that are collected by payers/insurances, including 
The Centers for Medicare and Medicaid Services (CMS). Other 
important areas for improvement can be identified by feedback 
from colleagues, health care professionals, and patients. Once a 
search for deficiencies is initiated, it usually will yield something 
that can be improved upon. Brainstorming ideas with colleagues 
can provide helpful tips on how to improve the delivery of qual-
ity of care.

The specific practice improvement project chosen should be 
based upon either an identified deficiency and/or safety concern. 
Obvious choices include those that address accepted markers of 
quality of care for NMDs, including acute care readmission rates 
and occurrence of common complications (such as joint contrac-
tures, falls, and pressure ulcers). Patients who are dependent on 
wheelchairs can have complications related to respiratory and 
cardiac events. Other complications in NMDs can be related to 
neurogenic bowel or bladder and pain.

With the ongoing research efforts and advances in medical 
genetics, it is very important to stay attuned to current devel-
opments. Peer-reviewed publications, such as the Annals of 
Neurology, Neuromuscular Disorders, Muscle and Nerve, and 
Amyotrophic Lateral Sclerosis are some of the major journals 
covering the broad topic of NMDs. There are several profes-
sional organizations that provide Maintenance of Certification 
(MOC) related to caring for people with NMDs and host annual 
educational and scientific conferences. The American Academy 
of Neurology, American Academy of Physical Medicine and 
Rehabilitation, and the American Academy of Neuromuscular 
and Electrodiagnostic Medicine are involved in funding pro-
grams for both patient and physician education. In addition to 
broadcasting results of research, these organizations regularly 
release clinical guidelines relevant to managing NMDs. One 
excellent resource is the website of the Muscular Dystrophy 
Association (www.mda.org), which is the largest nongovernmen-
tal entity that funds research, promotes awareness of NMDs, and 
provides educational materials for both patients and health care 
professionals.
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Presentation of NMD symptoms varies widely, from mild 
cases of muscular dystrophy that have little effect on a patient’s 
functional capacity to uniformly lethal, rapidly progressive con-
ditions, such as ALS. While no two patients with the same dis-
ease are exactly alike, the knowledge that exists regarding the 
course of a condition can help patients and their families prepare 
for the obstacles that may lie ahead. Many of the family members 
of people affected by NMDs will experience increasing burden 
of care, changing roles and responsibilities, and learning new 
skills. Education of individuals with NMDs and their family 
members can alleviate some anxiety that will inevitably arise 
(16). Physiatrists are uniquely positioned in that they are able to 
manage both the disease process and maximize functional out-
come. Rehabilitation specialists can help patients and their fam-
ily members achieve the maximum participation in vocational as 
well as recreational activities. A holistic and multidisciplinary 
approach is needed in order to help coordinate care. For example, 
social workers can help improve available home/assistance ser-
vices. Physical therapists can help improve a patient’s mobility. 
Occupational therapists can help patients with functional tasks 
and activities of daily living.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result in 
the effective exchange of information and collaboration with NMD 
patients, their families, and the rest of the rehabilitation team.

OBJECTIVES

1.	 Demonstrate skills used in effective communication, counsel-
ing, and collaboration methods with NMD patients and their 
caregivers and families across socioeconomic and cultural 
backgrounds.

2.	 Discuss appropriate documentation strategies in a patient’s 
medical records for NMD.

3.	 Delineate and demonstrate the importance of the role of the 
physiatrist as the interdisciplinary team leader and consultant 
for the patient with NMD.

The diagnosis of an NMD can change the lives of patients 
and their family members dramatically. One of the most impor-
tant tasks for a physician is to provide as much information as 
clearly as possible. Explaining complex disease processes in 
easy-to-understand everyday language will help patients and 
their families make informed decisions. Setting realistic and 
attainable goals is also important, as is asking the patients and 
family members about their goals and expectations (17). As most 
NMDs are rare and hard to predict, this will bring an element 
of the unknown into the planning process. Oftentimes the fear 
of the unknown can have a significant impact on the patient’s 
quality of life. Additionally, no matter the severity of the diagno-
sis, patients and their families still need to maintain physical and 
mental well-being, which includes physical exercise, emotional 
support, sexual health, and regular rest for the caretakers.

Medical record documentation serves as a repository of 
interventions, treatments, and plans of care. NMDs often have 
many systemic complications and thus will require the inter-
ventions of multiple physicians and health care workers. Use of 
an integrated electronic medical record system will allow easy 
access and review of medical information. Common tests include 
electrocardiograms (ECGs) to assess for conduction defects or 
arrhythmias, renal ultrasounds to look out for complications 
of neurogenic bladder, and pulmonary function tests to assess 
breathing. Oftentimes these tests are done regularly and should 
be documented and retrieved easily as patients may need to see 
various specialists. Clear and meaningful record keeping facili-
tates interaction between multiple team members and serves to 
promote the best possible outcome. Medical records are also 
important in billing to determine the level of service. Accurate 
and appropriate documentation can serve as a legal safeguard in 
the event of litigation.

Poor communication is often cited as the main reason for 
dissatisfaction with the medical care received. Information 
regarding life-altering diagnoses may not be the easiest to digest, 
particularly during the initial encounter. Information should be 
straightforward, as we as appropriate for the educational back-
ground and current knowledge base. Asking open-ended ques-
tions invites a meaningful discussion. Everyone should have the 
opportunity to contribute to the conversation including family 
members and caregivers. Additionally there are basic techniques 
that facilitate an open exchange of information, such as removing 
distractions (pagers, cell phones), allowing ample time for the 
discussion, and employing open body language. Effective com-
munication with patients involves the use of verbal, nonverbal, 
and written skills. By instilling feelings of trust, honesty, open 
communication, rapport, and comfort in the physician–patient 
relationship, the physician can develop and maintain a therapeu-
tic alliance with the patient.

Leadership skills are important in directing a multidis-
ciplinary team of professionals. The physiatrist should have 
a broad scope of knowledge and be able to integrate the ideas 
of multiple disciplines and then formulate an interdisciplinary 
plan of care. Leadership is the ability to motivate others toward 
a common goal. While ultimately all members of the team work 
toward the same goal, conflicts may arise and it is up to the team 
leader, the physician, to keep the team moving forward. Leader-
ship skills are also important in family meetings as it will help 
the rehabilitation team not only communicate with the patient 
and family but also provide a way to solve problems in a dynamic 
and interdisciplinary format. Resident physiatrists have a unique 
opportunity to learn necessary leadership skills by first partic-
ipating and later presiding over team and family meetings for 
patients admitted to rehabilitation units.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with NMD.
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OBJECTIVES

1.	 Exemplify the humanistic qualities in patient-centered care.
2.	 Demonstrate ethical principles and responsiveness to patient 

needs superseding self and other interests.
3.	 Demonstrate sensitivity to patient population diversity, cul-

tural competence, gender, age, race, religion, disabilities, and 
sexual orientation.

4.	 Respect patient privacy, confidentiality, autonomy, and shared 
decision making.

5.	 Recognize the socioeconomic factors and importance of 
patient education in the treatment of and advocacy for persons 
with NMD.

Most NMDs remain largely incurable and some are progres-
sive in nature. As a result, carrying an NMD diagnosis can have 
a profound emotional impact on the patient as well as family 
and friends. Displaying honesty and integrity as a practitioner is 
essential in the difficult task of informing affected individuals of 
their diagnosis, prognosis, and realistic treatment goals. It is also 
of upmost importance that physicians perceive their patients as 
individuals and not as their diagnoses. Previously strong, healthy 
individuals are often devastated with fear as well as feelings of 
confusion and helplessness. The physician should always dis-
play compassion, courtesy, and respect in this vulnerable set-
ting where an individual’s autonomy is challenged by disease. 
The chronic and often lifelong nature of neuromuscular diseases 
allows the physician and therapist to establish long-term follow-
up care for these individuals. It is important to not only listen 
but also understand patients. Part of understanding is nonverbal 
communication such as body gestures, attitude, and personality.

As with other medical conditions, treating individuals with 
neuromuscular diseases requires a balance between medical 
management and sensitivity to the patient’s social and cultural 
background, including religion, socioeconomic status, gender, 
and age. Different societies carry different stigmas or culturally 
influenced attitudes toward disability. These attitudes can have a 
profound effect on a patient’s emotional health, feelings of self-
worth, and ultimate quality of life. Additionally, there is a fear 
and uncertainty with neuromuscular diseases, leaving patients 
and caregivers often unsure of how to react to such a serious 
diagnosis. A lack of education about the disease and its course 
can make it difficult for patients and their families to respond 
appropriately. Thus, early recognition of these influential fac-
tors that may pose a threat to the patient’s well-being is crucial. 
Addressing issues respectfully without judgment and providing 
education is the physician’s responsibility.

Caring for patients with NMD is a multidisciplinary team 
effort. Besides the importance of accurate and regular commu-
nication between the different members of the team, which can 
include physicians of different disciplines, physical and occu-
pational therapists, speech therapists, and social workers, it is 
crucial that care remain patient-centered with preserved patient 
autonomy. With several health care providers involved, the focus 
of care may deviate at times and providers can lose sight of what 
the patient wants versus what the medical professionals think is 
best for the patient. Some neuromuscular clinics have now been 
organized into a center where multiple disciplines are available 

during one clinic visit. Many hospitals that provide care for ALS 
patients are now providing care in a centralized fashion. Coordi-
nated care means easier access for the patient as the patient can 
go to one outpatient appointment for checkups rather than setting 
aside time to make all the appointments at different locations 
and times.

Physicians are responsible and accountable for their patients 
with NMD. Confirmation of the diagnosis usually is the primary 
responsibility of the NMD specialist. Diagnosis confirmation 
can be critical in shaping a patient’s future and oftentimes a con-
firmatory second opinion or even third opinion should be sought. 
Once the diagnosis is established, the patient should be thor-
oughly educated regarding the etiology, expected clinical out-
come, and risk of certain medical complications. A rehabilitative 
program should be designed in order to maintain or maximize 
functional outcome. Sometimes in the later stages of disease, a 
palliative program may be needed for patient comfort and quality 
of life. Palliative care programs emphasize pain control, seating 
and positioning, nutrition, and pulmonary support.

The physician should be humble enough to ask for help when 
it is needed from mentors, colleagues, consultants, family mem-
bers, and other treatment team members. Educating the family, 
caregivers, and other health care professionals about the differ-
ent medical, psychosocial, and behavioral issues that may arise 
is also the physician’s responsibility. Information should always 
be transmitted in a clear, meaningful, and respectful fashion, 
geared to the recipient’s educational level to ensure understand-
ing. Physicians need to be an advocate for their patients. Pro-
viding the patient with community resources such as available 
support/awareness groups paves the way by which persons with 
NMD can meet other people living with similar challenges.

Physician advocacy is important in the care of patients with 
NMD. Since many patients with neuromuscular disorders are 
children, it is important for the physician to work with school 
officials in developing an individual education plan. Children 
with NMDs have special needs and will often need therapy ser-
vices or medical intervention during the school day. By work-
ing with the school nurse and teachers, the physician is crucial 
in making the school life of these children as normal as pos-
sible. In the community setting, the physician should support 
the patient’s right to access various community activities and be 
involved in educating the general public about neuromuscular 
disease. Involvement in national organizations such as the MDA 
can help leverage funding for research from both governmental 
and private sources. The MDA is a nonprofit health organiza-
tion dedicated to curing muscular dystrophy, ALS, and related 
diseases by funding worldwide research. Being part of a large 
nonprofit health agency can help the physician provide compre-
hensive health care and support services while networking with 
other health care leaders.

Systems-Based Practice

GOAL

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in the 
system to provide optimal care as it relates to NMD.
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OBJECTIVES

1.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources in the rehabilitation contin-
uum of care for patients with NMD.

2.	 Coordinate and recruit necessary resources in the system 
to provide optimal care for the NMD patient, with atten-
tion to safety, cost awareness, and risk–benefit analysis and 
management.

3.	 Describe optimal follow-up, quality improvement mea-
sures, and use of documentation in NMD rehabilitation 
programs.

Most NMDs are lifelong and largely incurable at this time. 
Although NMDs are not curable they are mostly treatable. Com-
prehensive management of these diseases is an arduous task 
and best achieved through an interdisciplinary approach, taking 
advantage of the expertise of many clinicians. Teams commonly 
include physicians spanning the fields of Physical Medicine 
and Rehabilitation (PM&R), Neurology, Cardiology, Pulmonol-
ogy, and Orthopedic Surgery. Physical therapists, occupational 
therapists, speech therapists, nutritionists, social workers, voca-
tional counselors, and psychologists are also an integral part of 
the interdisciplinary team. The physiatrist is well suited to direct 
this multidisciplinary team and oversee a comprehensive, goal-
oriented health care management plan. Because of the insidious 
onset, persons with NMD are often diagnosed in the outpatient 
clinic setting. Depending on the disease course and their compli-
ance with outpatient/home exercise programs, they may inter-
mittently benefit from inpatient rehabilitation especially after 
acute hospitalization.

During follow-up care, the physician should ensure that 
measures are taken to prevent secondary complications such as 
skin breakdown (pressure ulcers), joint contractures, scoliosis, 
atelectasis/hypoxemia, venous thromboembolism, urinary reten-
tion, and bowel impaction. Follow-up visits should occur on a 
regular basis and readdress the patient’s goals and concerns dur-
ing each visit. Prevention of secondary complications should be 
reinforced. Family meetings should be set up as necessary to 
facilitate communication between the patient, family, and other 
members of the rehabilitation team.

The American Board of Medical Specialties now offers a 
certificate of added qualification (board certification) in Neu-
romuscular Medicine. Physicians having board certification 
in neuromuscular medicine have additional training beyond 
primary board certification (Neurology or Physical Medicine 
and Rehabilitation) in the management of NMDs. One mark of 
quality for inpatient NMD care is accreditation of the facility 
by the Commission on Accreditation of Rehabilitation Facili-
ties (CARF). Inpatient rehabilitation is often beneficial after an 
acute hospitalization (i.e., pneumonia) in order to counter the 
effects of deconditioning and to maximize functional outcome. 
Sometimes patients with motor neuron disorders may have para-
doxical worsening with aggressive therapy, so aggressive physi-
cal therapy is not always the best way to manage these patients. 
Individuals with NMD may also need to learn how to direct care 
that they need if they are no longer able to accomplish such care 
by themselves.

Documentation through an electronic medical record system 
allows for the maintenance of up-to-date medical records/reports 
of diagnostic testing, which can be easily accessed by and used 
by other members of the multidisciplinary team. These records 
should capture the essential patient information while simultane-
ously respecting patient privacy. Language that is understandable 
to other providers should be used.

Health care resources are often limited and management 
of resources is important. NMDs can progress and health care 
needs become more demanding, yet health care coverage is often 
less generous. The long-term goal of medical care for patients 
with NMDs is to maintain function and quality of life in the 
most cost-beneficial manner possible. For example, in ALS, as 
the disease rapidly advances, so health care providers are faced 
with meeting the medical needs of the patients in the context 
of restrictions on resource utilization. The physician must learn 
how to work within the current health care system to meet the 
needs of patients within a short period of time. Therefore, it is 
imperative to start planning well in advance in order to make 
the medical resources available when patients are most likely to 
need them. In patients with ALS, costs associated with late-stage 
and end-of-life care are enormous, coming from numerous medi-
cal interventions including percutaneous endoscopic gastros-
tomy (PEG), noninvasive positive pressure ventilation (NIPPV), 
mechanical ventilation, drug therapies, and emergency room vis-
its. It should be noted that the cost of drug therapy for ALS with 
riluzole is considerable and only modestly prolongs survival, so 
from a societal perspective the benefits of the medication may 
not exceed the cost of the medication (18).

The physician has a responsibility to advocate for the qual-
ity of care for his or her patients. The goals of rehabilitation and 
palliative care are to maximize functional capabilities, prolong 
or maintain independent function and mobility, inhibit or prevent 
physical deformity and medical complications, provide access for 
integration into the community, and ensure a good quality of life.

Rehabilitation services are important in patients with 
NMDs. For patients with impaired mobility or those who are 
homebound, therapy services can be delivered in the home set-
ting. Home therapy is important, especially for patients who are 
unable to travel to a facility for therapy. There may be limitations 
to home therapy; for example, there may be limited access to 
equipment because it is too cumbersome to bring to the home 
setting. Most patients can receive therapy in an outpatient facil-
ity or even in the school. The patient would need to be able to 
travel in order to get to an outpatient facility, but the benefit 
would be access to specialized equipment. Patients with severe 
functional limitations may need acute inpatient rehabilitation if 
they need daily physician management, aggressive physical and 
occupational therapy (3 hours/day), and have rehabilitation nurs-
ing needs. Generally, acute inpatient rehabilitation is of shorter 
stay in the range of no more than a few weeks with the goal of 
getting the patient home at an independent or modified indepen-
dent level. In a subacute rehabilitation facility, patients tend to 
stay longer but the intensity of rehabilitation is less, usually 1 to 
2 hours per day. Patients with NMDs will often need inpatient 
rehabilitation services after an acute hospitalization if there is a 
deterioration of function.
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NMD patients are complex and have multiple organ systems 
that are involved. As most NMDs are relatively rare, many doctors 
may not be familiar with the management of these patients. It is 
important for doctors to communicate with other consultants and 
caregivers as these patients are transferred from one point of care 
to another. Taking the time to go over the medical records and the 
discharge summaries is important in order to minimize the risk to 
these patients. Especially in the rehabilitation setting, it is impor-
tant to integrate the recommendations of multiple disciplines 
including speech therapy, physical therapy, occupational therapy, 
and nutrition along with those of other medical consultants.

The physician should also help the patient minimize risks by 
helping him or her prepare for an emergency. The patient should be 
educated on when symptoms should be taken seriously. He or she 
should have a folder that can be quickly grabbed in an emergency 
containing all necessary insurance information, medical diagnosis, 
and health care provider’s name and contact information along with 
current medications and test results. If possible, bringing a family 
member or a friend during a hospital visit will not only provide 
companionship, but also can advocate for the patient in discussions 
with the medical staff and help take notes on medical procedures 
and tests.

CASE STUDY

Jackson is a 20-year-old man who has been nonambulatory 
for several years. He has a long history of progressive weak-
ness that started with not being able to walk until 17 months. 
However, he reached many of his motor milestones prior to 
this, including sitting and standing at normal times. Around 
the age of 2 years, he developed a more lordotic position 
while standing. A Gowers sign and Trendelenburg gait were 
noted at age 4 and the following years he continued to have 
progressive weakness, mainly involving the proximal mus-
cles. By age 10 he needed braces to help him walk and by 
age 12 he needed a wheelchair for basic mobility.

Two years ago he was admitted to the hospital for bron-
chitis and improved with antibiotic treatments. He has a mild 
learning disability but was able to complete high school with 
the help of tutors. He was recently admitted to the hospital with 
a fever of 103.2°F and a respiratory rate of 30 breaths/minute. 
He had reduced breath sounds along with inspiratory rales 
bilaterally. He also had a weak cough. Chest x-ray confirmed 
bilateral infiltrates and he was subsequently treated with intra-
venous antibiotics and breathing treatments. He is weak and 
deconditioned from pneumonia and is no longer able to man-
age the use of his wheelchair. He also is now unable to transfer 
in and out of the wheelchair along with decreased bed mobil-
ity. Physiatric consultation was called for further evaluation 
during his acute inpatient hospitalization for pneumonia.

Case Study Discussion QUESTIONS

Patient care:â•‡ Describe the key elements of the assessment of 
this patient and a multidisciplinary care plan including a reha-
bilitation prescription. Describe the importance of orthotic man-
agement and seating/positioning for this patient.

Medical knowledge:â•‡ Describe the current medical knowl-
edge about the epidemiology, pathophysiology, and treatment of 
Duchenne muscular dystrophy. Describe Gowers sign and Tren-
delenburg gait. Describe the role of pulmonary function tests and 
respiratory management in patients with NMD.

Practice-based learning and improvement:â•‡ Iden-
tify two to three key areas that physiatrists should demonstrate 
knowledge about this condition and resources where they can 
obtain additional information. Review the developmental mile-
stones usually achieved in Duchenne muscular dystrophy.

Interpersonal and communication skills:â•‡ Describe 
how to effectively communicate prognosis and implement a treat-
ment plan in the management of patients with Duchenne muscular 
dystrophy. Demonstrate how a family meeting may be utilized in 
order to effectively communicate discharge planning.

Professionalism:â•‡ Describe and demonstrate elements of 
professional behavior that the physiatrist should display in the 
care of patients with progressive neuromuscular disorders.

Systems-based practice:â•‡ Describe the rehabilitation con-
tinuum of care and systems-based patient safety concerns in the 
care of this patient. Describe appropriateness for acute inpatient 
rehabilitation, subacute inpatient rehabilitation, or home dis-
charge with home services.

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 The American Academy of Neurology recommends the place-
ment of gastrostomy tubes for individuals with ALS while 
they can still tolerate oral intake and before the forced vital 
capacity (FVC) falls below what percentage of predicted value 
to reduce the complications associated with the procedure?
A.	 20%
B.	 30%
C.	 50%
D.	 60%
E.	 70%

2.	 Of the following, which is the most common adult-onset 
motor neuron disease?
A.	 Amyotrophic lateral sclerosis (ALS)
B.	 Spinal muscular atrophy
C.	 Postpolio syndrome
D.	 Charcot-Marie-Tooth disease
E.	 Muscular dystrophy

3.	 Which of the following is NOT a characteristic of Guillain-
Barré syndrome (AIDP)?
A.	 Campylobacter jejuni enteritis has been implicated as a 

trigger
B.	 Nerve conduction studies show prolonged or absent F 

reflexes
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C.	 Areflexia or hyporeflexia is present.
D.	 CSF shows increased white blood cells and increased 

proteins
E.	 Treatment is with IVIG or plasmapheresis

4.	 Which of the following is associated with weakness of 
the facial and jaw muscles resulting in a “hatchet face” 
appearance?
A.	 Facioscapulohumeral dystrophy (FSH)
B.	 Becker muscular dystrophy
C.	 Duchenne muscular dystrophy
D.	 Myotonic dystrophy
E.	 Inclusion body myositis

5.	 Myasthenia gravis is associated with all the following except:
A.	 Weakness and fatigue of all muscles especially the ocular 

muscles
B.	 Approximately 10% of patients will have a thymoma
C.	 Increased jitter on single-fiber electromyography (EMG)
D.	 Autoimmune antibodies that block the presynaptic neuro-

muscular junction
E.	 Decremental response on repetitive stimulation at slow 

rates
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Patient Care

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of a patient with multiple sclerosis 
(MS) and the promotion of health.

OBJECTIVES

1.	 Describe the key components of the assessment of the patient 
with MS.

2.	 Assess the impairments, activity limitations, and participa-
tion restrictions associated with MS.

3.	 Describe the psychosocial, vocational, and educational 
aspects of MS.

4.	 Formulate the key components of a rehabilitation treatment 
plan for the patient with MS.

MEDICAL HISTORY

History of Present Illness
A thorough and comprehensive documentation of the Â�history 
of present illness will provide the clinician with valuable infor-
mation to make a diagnosis of MS and determine associated 
impairments. Attacks or exacerbations of MS are characterized 
by symptoms that mirror central nervous system (CNS) involve-
ment. The sine qua non of MS is that symptomatic Â�episodes are 
“separated in time and space”—that is, episodes occur months 
or years apart and affect different neuroanatomic locations. 
As an example, a patient may present with paresthesias of a hand 
that resolve, followed a few months later by weakness in a leg 
or visual disturbances. In addition, the duration of the attack 
should be longer than 24 hours. Presentation of MS often varies 
among patients. Some patients have a predominance of cognitive 
changes, while others present with prominent ataxia, Â�hemiparesis 
or paraparesis, depression, or visual symptoms. Additionally, it 

is important to recognize that the progression of physical and 
cognitive disability in MS may occur in the absence of clini-
cal exacerbations (1). The diagnosis of MS is challenging due 
to its diverse presentation. Symptoms of disorders such as cere-
brovascular disorders, tumors of the CNS, myelopathy, Â�spinal 
cord injury, peripheral neuropathy, collagen vascular disease, 
and neurodegenerative disorders can mimic those of MS, mak-
ing the diagnosis difficult to establish. However, the contrary 
also exists. Trojano reported that 5% to 10% of individuals are 
misdiagnosed with MS. Diseases that can be mistaken for MS 
include those of inflammatory, metabolic, genetic, Â�infectious, 
neoplastic, and spinal origin (2).

Past Medical and Surgical History
These include spinal surgery and dates, as well as ophthalmo-
logic procedures.

Allergies and Medications
These should be reviewed.

Family, Social, and Functional Histories
It is important to obtain a family history since an increased inci-
dence of MS among the offspring of individuals with MS has 
been reported (3). The location where the patient spent the first 
15 years of his or her life is valuable information since migra-
tion studies indicate that the likelihood of developing the disease 
depends on where a person spent the first 15 years of life (3). 
These data suggest that either a causative factor was acquired in 
the more temperate latitudes or a protective factor was acquired 
in the less temperate climates. Smoking, alcohol, and drug usage 
are important. Work history, travel history, home environment, 
family support, and level of independence with regard to self-
care and ambulation should be evaluated.

Review of Systems
MS is a disease that can lead to focal as well as diffuse symptom-
atology; therefore, the clinician should rely on a Â�comprehensive 
review of symptoms which can uncover related problems that the 
patient might have otherwise overlooked or thought insignificant.
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	 1.	 General: Weakness, fatigue, heat intolerance.
	 2.	 Cognitive dysfunction: Memory loss, impaired atten-

tion, difficulties in problem solving, slowed information 
processing.

	 3.	 HEENT: Facial weakness resembling Bell palsy not associ-
ated with ipsilateral loss of taste sensation or retroauricular 
pain. Eyes: Decreased visual acuity, decreased color per-
ception, periorbital pain aggravated by movement, blurry 
vision, and diplopia (4).

	 4.	 Cardiovascular: Autonomic alterations might relate to clini-
cal signs such as orthostatic intolerance (5).

	 5.	 Gastrointestinal: Constipation occurs in greater than 30% 
of patients with MS. Fecal urgency or bowel incontinence is 
less common (4).

	 6.	 Genitourinary: Urinary frequency, urgency, nocturia, and 
uncontrolled bladder emptying. This can be due to detrusor 
hyperreflexia secondary to impairment of suprasegmental 
inhibition (4).

	 7.	 Neuromuscular: Weakness of the limbs, gait disturbance, or 
painful muscle spasms associated with spasticity.

	 8.	 Sexuality: Decreased libido, impaired genital sensation, 
impotence in men, and diminished vaginal lubrication or 
adductor spasms in women (4).

	 9.	 Neurological: Diplopia, internuclear ophthalmoplegia, or 
vertigo as a result of brainstem lesion, superficially resem-
bling acute labyrinthitis; hearing loss may also occur but is 
uncommon; painful tingling, burning, or electrical sensa-
tions in extremities.

	10.	 Psychiatric: Depression experienced by approximately 
half of the patients; can be reactive, endogenous, or part of 
the illness itself, and can contribute to fatigue. Suicide in 
MS patients is 7.5-fold more common than in age-matched 
controls (4). Euphoria was once thought to be characteris-
tic of MS but is uncommon, occurring in less than 20% of 
patients (4).

	11.	 Musculoskeletal: Pain in limbs, spine.

Physical Examination
A comprehensive physical examination is vital to the identifica-
tion of impairments related to the disease process. A Â�neurological 
examination will provide clues to the various neuroanatomic 
locations of lesions. MS is primarily an upper motor neuron 
Â�disease. The physical examination should assess the integrity of 
the following:

1.	 corticospinal tracts (upper motor neuron signs: Babinski, 
Â�clonus, Hoffmann signs, spasticity, hyperreflexia)

2.	 spinocerebellar tracts (balance and coordination including 
rapid alternating movements)

3.	 oculomotor function (i.e., nystagmus)
4.	 Spinothalamic tracts (pain and temperature)
5.	 bulbospinal tracts (bulbar signs)
6.	 dorsal columns (fine touch, proprioception, vibration)
7.	 corticocortical connections (cognition: memory, alertness, 

Â�orientation, attention, executive functioning, mental Â�processing, 
visual spatial deficits, and communication)

Cranial nerves II, III, IV, and VI should be examined, espe-
cially if the patient complains of visual symptoms. Diplopia may 
be due to an internuclear ophthalmoplegia or an ocular motor 
cranial neuropathy, typically a sixth nerve palsy. The occurrence 
of bilateral internuclear ophthalmoplegia is considered to be 
highly suggestive of MS, especially in young patients. Third and 
fourth cranial neuropathies are uncommon in MS (6).

Spasticity is defined as a velocity-dependent increase in 
tone associated with upper motor neuron disease, which results 
in muscle stiffness, pain, loss of joint range, and function. The 
severity of spasticity is commonly evaluated using the Modi-
fied Ashworth Scale. Complications associated with spasticity 
include contractures, pain, loss of function, and skin breakdown.

Musculoskeletal examination should include inspection, 
palpation, and range of motion of the upper and lower extremi-
ties and spine, searching for possible causes of musculoskeletal 
pain in the MS patient. Motor strength should also be assessed in 
the extremities. Functional assessment should include an evalua-
tion of the patient’s bed mobility, transfers, and gait. If the patient 
uses an orthotic, it is important to check for proper fit and for 
areas of skin breakdown. In nonambulatory patients confined to 
a wheelchair, it is important to check for proper positioning in 
the wheelchair.

There are several scales that can be used in the assessment 
of the MS patient. The extent of neurologic disability can be 
evaluated using the Kurtzke Expanded Disability Status Scale. 
This is a scale that grades the type and extent of disability on 
a scale from 1 to 10. It assesses eight functional systems—the 
higher the score, the more disabled the individual. A score of 
10 represents death secondary to MS (7). Fatigue in MS can 
be assessed using the Modified Fatigue Impact Scale, Visual 
Analog Scale, Fatigue Severity Scales, and MS Specific Fatigue 
Severity Scale (8,9).

Impairments, Activity Limitations, and Participation 
Restrictions in MS
In order to monitor the natural history of MS and the impact it has 
on a patient’s life, impairments, activity limitations, and partici-
pation restrictions should be assessed. As defined by the World 
Health Organization, impairment is a problem in body function 
or structure; an activity limitation is a difficulty encountered 
by an individual in executing a task or action; while a partici-
pation restriction is a problem experienced by an individual in 
Â�involvement in life situations (10).

An impairment is a loss of or abnormality in anatomical, 
physiological, or psychological structures or function. These 
abnormalities can vary widely in MS patients. Examples include 
short-term memory loss, impaired concentration, depression, 
fatigue, visual loss, paresis, paresthesias, impaired sensation, 
spasticity, footdrop, bladder/bowel incontinence, sexual dysfunc-
tion, and impaired balance and coordination.

MS patients have activity limitations as a result of their neuro-
muscular, psychological, and cognitive impairments. Paresis and 
increased tone leads to decrease in ambulation, transfers, activi-
ties of daily living (ADLs), and instrumental Â�activities of daily 
living (IADLs). Spasticity can lead to pain and alterations in gait 
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pattern that can increase the risk for falls. Depression is a com-
mon impairment that can be associated with sleep disturbances 
and poor concentration that can adversely affect IADLs and 
safety in the home. It is now recognized that impaired cognition 
can lead to impaired working memory, judgment, and processing 
speed. These can lead to difficulties in planning and organizing, 
cooking, balancing a checkbook, safely taking medications, and 
difficulties with reading. Without modifications in the workplace 
or at home to address certain functional limitations, problems can 
develop with the patient’s ability to participate.

Psychosocial, Vocational, and Educational Issues 
Affecting the MS Patient
MS has a significant impact on families, work, community, 
and educational activities. Fatigue, mobility impairments, and 
cognitive impairments were reported as the main drivers of 
job-related difficulties. MS has been shown to have an impact 
on the cessation of relationships and marriages compared to 
the general population. Interviews with some spouses who 
become caregivers to patients with MS express discontent 
with this new role or idea and express the desire to be loved 
as a spouse rather than as a caregiver (11). Onset of MS before 
36 years of age and having children are good prognosticators 
for maintaining relationships or marriages compared to the 
opposite.

Participation restrictions can be especially devastating for 
productive young healthy individuals who depend on their physi-
cal, mental, and psychological capacity to care for themselves, 
family, and work. Studies have shown MS to have a strong impact 
on employment status, as the mean unemployment rate of those 
with MS was 59% (12). The rate of unemployment increases 
consistently with age and disease duration. Fatigue, mobility 
impairments, and cognitive impairments were reported as the 
main drivers of job-related difficulties, whereas employer’s lack 
of support and accommodations were identified as the causes of 
perceived Â�discriminations (12). Loss of income is a significant 
concern for MS patients, who are typically affected by the dis-
ease during their peak financially productive years and can also 
face increased medically related costs.

Parenting is another important limitation that is often faced 
by patients with MS on a relatively large scale. MS is a disease 
of young adults in their reproductive and parenting age. During 
periods of MS exacerbation, patients are rendered physically 
and cognitively unable to care for their children and will often 
require hospitalization for treatment and rehabilitation.

Children of parents with MS can experience a shift to the 
role of caregiver, which can be overwhelming. It is important to 
provide early family counseling and intervention to maintain a 
healthy family unit and at the same time maintain a safe environ-
ment for the patient suffering from MS.

Individuals living with MS may have been active members 
of social or athletic clubs, which require a certain level of physi-
cal and cognitive functional capacity, and may face increasing 
challenges in continuing their roles in these activities as the 
Â�disease progresses.

Rehabilitation Treatment Plan for the MS Patient
The rehabilitation treatment plan for the individual with MS 
should be driven by the impairments, activity limitations, and 
participation restrictions facing that person. Given the variety 
of different impairments associated with the disease, a team 
approach to care is recommended. For example,

	 1.	 Abnormal gait can be addressed through a physical therapy 
program that strengthens key muscle groups used in ambulation 
and provides gait training using an appropriate assistive device.

	 2.	 Spasticity management can be accomplished through a 
Â�combination of medications, stretching, and use of modalities.

	 3.	 Swallow dysfunction can be addressed by speech patholo-
gists following a formal assessment by recommending  
specific diet modifications and strategies.

	 4.	 Difficulties performing ADLs can be addressed by occu-
pational therapists through appropriate training and 
Â�recommended modifications to home environment.

	 5.	 Several members of the rehabilitation team such as neuropsy-
chologists, occupational therapists, and speech Â�pathologists 
can evaluate cognitive impairments with compensatory 
strategies provided to the patient and his or her family.

	 6.	 Vocational counselors can assist the patient with return to 
work issues. 

	 7.	 Recreational therapists can provide information and strate-
gies specific to return to leisure activities.

	 8.	 Driving rehabilitation can be useful for the individual with 
MS who needs to drive but is found to need training, as well 
as modifications to the vehicle.

	 9.	 The role of the social worker can be vital in identifying com-
munity resources for the patient, as well as for providing 
emotional support and counseling.

	10.	 A psychologist and/or psychiatrist can evaluate for depres-
sion and provide treatment as needed.

	11.	 Rehabilitation nursing can provide education and training 
regarding bowel and bladder care and medication use. 

	12.	 Medical and surgical subspecialties such as neuro-ophthal-
mology and neurology are also commonly involved in the 
care of the MS patient.

The exercise prescription for the MS patient should take into 
consideration the patient’s impairments so that exercise can be 
carried out safely. For example, risk of falls should be clearly 
communicated to the treating therapists. Fatigue and heat intol-
erance are additional concerns; hence, an exercise program 
should provide for adequate rest periods and minimize exposure 
to excessive heat environments.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertain-
ing to MS, as well as the application of this knowledge to guide 
holistic patient care.
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OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of MS.

2.	 Identify the pertinent laboratory and imaging studies impor-
tant in MS.

3.	 Review the treatment and management of MS.
4.	 Examine the socioeconomic and ethical issues in MS.

MS is the most common cause of nontraumatic disabil-
ity affecting young people in the Northern Hemisphere. There 
are about 400,000 persons in the United States living with 
MS, and the prevalence range is 40 to 220 per 100,000 people. 
The incidence of MS is 171/100,000 persons, with females 
accounting for approximately 70% of cases (3). Therefore, 
when a patient between the ages of 20 and 40 presents with 
these symptoms the clinician should be prompted to consider 
the diagnosis of MS. Patients may not seek medical attention 
if the impairment is not disabling. In addition, patients may 
experience symptoms that are nondebilitating that may not 
necessarily be indicative of MS.

MS is multifactorial in its causality. Environmental factors 
are thought to act as triggers in people who have a genetic predis-
position to developing the disease (13). Investigators have shown 
an association between infection with Epstein-Barr virus (EBV) 
and patients with MS, implying that viruses may serve as trig-
gers to manifesting the disease (14). MS also appears to involve 
genetic factors with HLA-DR2 in DR-positive families having a 
greater chance of developing the disease (13). Twin studies from 
different populations consistently indicate pairwise concordance 
(20%–30% in identical twin pairs compared to 2%–5% in like-
sex fraternal twin pairs), providing additional evidence for a 
genetic etiology in MS (15).

MS pathology is marked by the presence of multifocal 
plaques of demyelination in the cerebral hemispheres, optic 
nerves, brainstem, and spinal cord (16). Myelin destruction is 
an essential element of the plaque. The plaque forming lesions 
in the brain has a temporal progression, based on stages of 
inflammatory destruction. Accordingly, acute, chronic active, 
and chronic silent lesions have a gradual progression, eventu-
ally producing the scarred and hardened areas within the CNS 
that can be appreciated via gross examination (17). The acute 
stage is typified by strong inflammatory infiltration combined 
with demyelination distributed throughout the lesion. The acute 
plaques include ill-defined margins of myelin loss, infiltration 
of immune cells, and parenchymal edema. A region of hypocel-
lularity with loss of myelin and glial scarring characterizes the 
chronic plaque. In chronic active lesions, inflammation contin-
ues along the outer border comparable to acute lesions. Areas 
of remyelination are often observed on the edge of lesions. 
Chronic silent lesions are characterized by loss of the inflam-
mation and inflammatory mediators along the border of chronic 
active lesions (17).

The chronic inflammatory process in MS patients is 
not confined to the white matter (18). Gray matter lesions are 
detected by MRI and by examination of pathologic specimens 
(17). As might be expected, inflammatory lesions within the gray 

matter are associated with neuronal loss and transected axons, 
which are more common in active lesions (17). The inflamma-
tory process destroys myelin, oligodendrocytes, neurons, and 
axons. Active demyelinating lesions lead to high density of axo-
nal transections that are persistent with low-level axonal dam-
age in active plaque (19). In addition, there is diffuse axonal and 
neuronal loss throughout the nervous system. Macrophages are 
the most prominent inflammatory cells in the lesion and many 
are filled with myelin debris. MS pathogenesis has linked the 
disease process to myelin-specific CD4þ T lymphocytes, which 
upon activation by unknown factors migrate through the blood–
brain barrier (BBB) and exert cytotoxic attacks on oligodendro-
cytes and myelin. EBV, a B-lymphotropic microorganism, has 
been implicated in the development of the disease by epidemio-
logical, immune, serological, and histological studies (20).

There are several different types of MS:

âŒ€■ Relapsing remitting MS is the most common and is charac-
terized by periods of disease activity followed by periods of 
disease inactivity.

âŒ€■ Secondary progressive MS is characterized by a Â�relapsing 
and remitting course until the disease enters a phase of steady 
decline.

âŒ€■ Primary progressive MS is characterized by a steady 
Â�worsening of the disease without episodes of relapses.

âŒ€■ Progressive relapsing MS in which there is a steady Â�worsening 
of the disease with episodic relapses (21). Both primary 
Â�progressive and relapsing and remitting MS were found to 
have an onset to progression at the ages of 40.2 and 38.6, 
respectively (22).

Diagnostic Testing in MS
The diagnosis of MS is primarily a clinical one with supporting 
evidence drawn from MRI, CSF analysis, and evoked potentials 
as needed.

1. MRI: MRI is currently the preferred imaging technique to 
support the diagnosis of MS. It is more sensitive than CT and 
may also identify subclinical lesions (23).

Multifocal areas of increased intensity on T2-weighted 
images are abnormal in 85% of cases. These are ovoid appear-
ing plaques located in the periventricular white matter. Lesions 
are enhanced with gadolinium and may precede the onset of 
deficits and identify active disease. Subclinical lesions may be 
visualized. MRI will demonstrate disseminated lesions in space, 
replacing examination findings in two areas. Repeat MRIs over 
time showing new lesion formation can also be substituted for 
further attacks in making a diagnosis. The McDonald criteria 
(24) (Table 19.1) allow for consistent diagnostic criteria to be 
applied and are helpful in epidemiological studies as well as 
patient recruitment into clinical trials (16).

2. CSF analysis: Before MRI, this was the mainstay of study in 
MS. Cerebral spinal fluid: CSF protein and glucose is normal. 
There is an increase in oligoclonal IgG bands, IgG and WBCs.

3. Electrodiagnostic testing: Evoked potential responses: 
Visual evoked potentials (VEPs), brainstem auditory evoked 
potential responses (BAERs), and somatosensory evoked 
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potentials (SEPs) have been used to aid in the diagnosis of MS 
(25). Absence or prolonged latency of responses has been noted.

4. Visual evoked potentials: Abnormalities are most consis-
tently seen in MS and optic neuritis (1) and there is a high sen-
sitivity along with MRI. A study by P. Asselman found that the 
latency of the VEPs was prolonged in one or both eyes in 84% of 
those with definite MS, in 83% of those with probable MS, and 
in 21% of those with possible MS (26). Electromyography (EMG) 
findings in MS have also been described (25).

TREATMENT

Medication
May be used to decrease inflammation and also suppress the 
immune system.

Corticosteroids
Used in the treatment of acute attacks or exacerbations. A sys-
tematic review found a sufficient body of evidence to support the 
use of IV methylprednisolone in acute exacerbations of MS (23). 
Symptoms most responsive to this treatment include optic neu-
ritis, brainstem involvement, acute pain, and bowel and bladder 
dysfunction. The least responsive symptoms involved cerebellar 
and sensory dysfunction (23).

Immunomodulator Agents
Used to prevent disability caused by disease progression and 
decrease the severity, frequency, and exacerbations of the disease. 

These include (a) Interferon beta-1a (Avonex), (b) Interferon beta-
1a (Rebif) (25), (c) Interferon beta-1b (Betaseron), (d) glatiramer 
acetate (Copaxone), and (e) natalizumab (Tysabri).

Immunosuppressive Agents
Used as second-line therapies. They are reserved for patients 
with unresponsive disabling MS. These include cyclosporine, 
cyclophosphamide, azathioprine, plasmapheresis, methotrexate, 
and mitoxantrone (27).

Rehabilitation Program in MS
During an acute exacerbation, treatment should include a com-
prehensive rehabilitation program, which includes the following: 
relative rest, hydration, bladder and bowel management, physical 
therapy, occupational therapy, speech therapy, Â�neuropsychological 
treatment for cognitive retraining, and dietary management.

Prescriptions for physical therapy should be tailored to 
address specific impairments and safety concerns. Specific 
muscle training is recommended for improving focal weak-
nesses. Since weakness is a significant problem in MS, it is very 
important that generalized conditioning be maintained as long 
as possible. Fatigue management should also be implemented. 
Focused muscle strengthening that incorporates progressive 
resistive exercises, range of motion, balance, coordination, and 
bed mobility and transfers can be effective in motivated individ-
uals with mild or even severe impairments. Passive and active 
training should be complemented by comprehensive instructions 
and advice to the patients and caregivers. A systematic review 

TABLE 19.1â•‡ McDonald Criteria

CLINICAL PRESENTATION ADDITIONAL DATA NEEDED FOR Diagnosis COMMENT

Two or more attacks; objective 
clinical evidence of two or more 
lesions

None If MRI or CSF analysis is negative, caution 
must be taken before making a diagnosis 
of MS

Two or more attacks; objective 
clinical evidence of one lesion

Dissemination in space and demonstrated by 
MRI

Two or more MRI-detected lesions consistent 
with MS plus positive CSF

Evidence of further attacks implicating a 
different site

MRI scan must fulfill criteria for brain 
abnormality

Positive CSF: Oligoclonal bands detected 
by established methods, preferably 
isoelectric focusing, different from any such 
bands in serum; or by a raised IgG index

One attack; objective clinical 
evidence of two or more lesions

Dissemination in time demonstrated by MRI or 
second clinical attack

MRI scan must fulfill criteria for 
dissemination of lesions in time

One attack; objective clinical 
evidence of one lesion 
(monosymptomatic presentation; 
clinically isolated syndrome)

Dissemination in space demonstrated by MRI

Two or more MRI-detected lesions consistent 
with MS plus positive CSF and dissemination 
in space, demonstrated by MRI scan or 
second clinical attack

MRI scan must fulfill criteria for brain 
abnormality

Positive CSF: Oligoclonal bands detected 
by established methods, preferably 
isoelectric focusing, different from any such 
bands in serum; or by a raised IgG index

Insidious neurological 
progression suggestive of MS

Positive CSF and dissemination in space, 
demonstrated by nine or more T2 lesions in 
the brain or two or more lesions in the spinal 
cord, or four to eight brain plus one spinal 
cord lesion

Continued progression for 1 year

Positive CSF: Oligoclonal bands detected 
by established methods, preferably 
isoelectric focusing, different from any such 
bands in serum; or by a raised IgG index

Scan must fulfill criteria for brain 
abnormality
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found that exercise training can help improve aerobic capacity, 
fatigue, health-related quality of life, strength, and mobility (28).

Treatment for spasticity is also very important, especially 
if the patient has issues with positioning or complains of pain. 
Treatment should include positioning, stretching, splinting, icing, 
and oral medications such as baclofen, dantrolene, tizanidine, 
and injections such as botulinum toxin. Home exercises should 
also be taught.

Balance and gait disturbances must be addressed. For those 
whose primary goal is gait improvement, exercise must include 
standing and walking. Gait evaluation should be made on level 
surfaces, rough terrain, stairs, and elevation. A systematic review 
found some evidence that ambulation training with robotic assis-
tance may be of benefit to MS patients (29). Similarly, a system-
atic review of the evidence for physiotherapy on balance revealed 
a modest benefit for patients with mild to moderate MS (30).

Aquatic exercise (swimming, water aerobics, and water 
walking) has been recommended to improve aerobic endur-
ance, strength, balance, and flexibility in a safe environment 
while avoiding potentially detrimental increases in body 
Â�temperature. Care should be taken to find a pool that is not too 
hot (>29°C, 84°F) for those who are sensitive to heat.

Cooling therapy has been shown to reduce fatigue, improv-
ing postural stability and muscle strength in 10 heat-sensitive 
MS patients when wearing a cold vest with active cooling 
(7°C, 60 min). Postintervention pain intensity was significantly 
reduced in the experimental group compared to their counter-
parts who had nonaquatic exercise therapy (P < .028), and was 
maintained for up to 10 weeks (31).

Occupational therapy: Restoration and maintenance of func-
tional independence skills in everyday activities is a key goal for 
managing the disease. Task reacquisition; performance of ADLs 
and IADLs; transfers; sensory/perceptual compensation; use of 
adaptive equipment; modification of environment for personal, 
domestic, and community tasks; and driving evaluation are key 
components of occupational therapy.

The occupational therapists should also teach the principles 
of “energy conservation” referred to as the “4 Ps” to these indi-
viduals. These include planning, prioritizing, pacing (budget 
energy throughout the day and week), and positioning (proper 
body mechanics, workplace ergonomics) (3). In addition, work 
simplification and ergometric techniques should be taught. 
Referral to a work hardening program is helpful. A systematic 
review of the scientific literature reported an improvement in 
arm and hand function with motor training programs in MS (32).

Speech therapy is rarely necessary for patients with MS but 
may be utilized in rare cases of aphasia. In patients with dysar-
throphonia, speech training together with respiratory exercises 
may help to improve articulation (31). In the most severely dis-
abled patients, impaired swallowing may be a risk for respiratory 
infections due to insufficient respiratory function and reduced 
coughing. In these cases, respiratory training may help in 
improving respiratory functions and cough reflexes (31).

Cognitive impairment is common in persons with MS and 
areas of strength and weakness should be defined. Various aspects 
of cognitive functioning, including attention, information pro-
cessing efficiency, executive functioning, processing speed, and 

long-term memory, should be addressed. Cognitive testing should 
be included as part of the neurological evaluation, on account of 
the psychosocial implications of a cognitively impaired young 
productive adult with MS. Cognitive retraining will help the 
patient adapt to the disease and improve quality of life.

The physician as well as the nursing team should also address 
and teach patients who may have bladder dysfunctions second-
ary to MS. The type of bladder dysfunctions can be determined 
by urodynamic testing and with input from physicians who have 
expertise in the assessment and management of neurogenic blad-
der dysfunction. Urinary infection should be treated if present. 
Depending on the type of bladder dysfunction, the patient should 
be treated with medications and intermittent catheterization as 
needed. MS patients with neurogenic bowel dysfunction can be 
treated with the implementation of a bowel program.

ETHICAL ISSUES IN THE CARE OF MS

It is important that physiatrists providing rehabilitative care 
to individuals with MS understand the ethical principles of 
Â�autonomy, beneficence, nonmaleficence, and justice (33). It is 
equally important to realize when ethical conflicts arise in the 
course of physician–patient relationships.

The principle of autonomy requires that patients with MS be 
fully informed of the risks, benefits, and alternatives regarding 
their care and can make decisions that are consistent with their 
beliefs and wishes that are free of intimidation. Facing increas-
ingly complex decisions, patients need up-to-date evidence-
based information and decision support systems in order to 
make informed decisions together with their physicians (34). The 
principle of autonomy can be challenging when the individual 
with MS does not have intact cognitive abilities, but insists on a 
Â�particular course of action.

The principle of beneficence requires that physicians do their 
best to provide high-quality care to the patient with MS. This 
implies that they keep their level of competence and knowledge 
on MS up-to-date and always have the best interest in mind for 
the patient’s well-being. The principle of nonmaleficence refers 
to not harming the patient. Harm can come to the MS patient as 
a result of adverse reactions or side effects from treatments. In 
performing a benefit versus risk analysis, the physiatrist assesses 
beneficence versus nonmaleficence (33).

In the principle of justice, an important concept is the fair dis-
tribution of scarce resources such as medications, rehabilitation 
services, and mobility aids. Socioeconomic and racial Â�disparities 
can serve as a challenge with the ethical principle of justice in 
the field of rehabilitation medicine. For example, there is some 
literature that more African Americans than whites experience 
pyramidal system involvement early in MS, leading to greater dis-
ability as measured by the ambulation-sensitive Expanded Dis-
ability Status Scale (35). This in turn can lead to limited access to 
these scarce resources by members of minority groups.

There are times when there can be an ethical conflict such 
as when a patient’s wishes are contrary to the best advice of the 
treating physiatrist (e.g., autonomy vs. beneficence). In address-
ing ethical conflicts it is always important to first determine 
which ethical principles are involved, determine the patient’s 

Cristian_87833_PTR_19_223-234_13-08-14.indd   228 8/13/14   12:18 PM



19: Multiple Sclerosisâ•‡ ■â•‡ 229

wishes, understand his or her belief system, identify any appli-
cable laws or regulations that can provide guidance, and then 
seek common ground.

Practice-based learning  
and improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own MS patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 
your patient care practices based on constant self-evaluation and 
lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in MS.

2.	 Use methods for ongoing competency training in MS for 
physiatrists, including formative evaluation feedback in 
daily practice, evaluating current practice, and developing a 
Â�systematic quality improvement (QI) and practice improve-
ment strategy.

3.	 Locate resources both digital and in print for continuing med-
ical education and professional development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, including 
evidence-based, in treatment and management of patients 
with MS and the role of the physiatrist as the educator of 
patients, families, residents, students, colleagues, and other 
health professionals.

Practice-based learning and improvement is a core compe-
tency meant to encourage continuous self-assessment, learning, 
and improvement of one’s own practice in the management of 
patients with MS. Physicians manage patients with MS based on 
current literature and experience.

Physiatrists should be knowledgeable about the epidemiol-
ogy, neuroanatomy, pathophysiology, physical examination, and 
treatment of MS. In addition, they should be aware of community 
resources available to individuals living with MS and patient safety 
concerns as applicable to this population. Physiatrists should assess 
their current knowledge base as it pertains to the care of the patient 
with MS on a regular basis and, if gaps are identified, proceed to 
locate resources that can be used to improve their knowledge base. 
They can use a variety of tools to assess their current practice of 
patient care and medical knowledge as it pertains to MS:

âŒ€■ They can reflect on the care they are providing to current 
patients or have provided to past patients with a diagnosis 
of MS. Narrative-based medicine aims not only to validate 
the experience of the patient, but also to encourage creativity 
and self-reflection in the physician. It complements evidence-
based medicine in that it creates a better balance between the 
science and the art of caring for patients with MS (36).

âŒ€■ They can take self-assessment examinations.
âŒ€■ They can ask patients and colleagues to give them honest 
feedback on the care provided.

A foundation built on good communication skills when 
dealing with patients, family, and rehabilitation team members 
is vital to effective timely treatment.

In the age of the Internet, there are many online resources 
available to physiatrists to improve their knowledge base 
about MS. The American Academy of Physical Medicine and 
Rehabilitation (AAPMR) has MS-specific content available 
through “Knowledge NOW.” Other online resources include the 
Cochrane Reviews database, PubMed reviews, and “Up to Date.” 
Attendance at national meetings that are pertinent to the care of 
MS patients is another resource. Fellowship training programs 
are also available for physiatrists interested in advancing their 
education in the assessment and management of MS patients.

The physiatrist providing care to MS patients should iden-
tify areas in their practice that are important to the provision of 
high-quality care to this population, including (a) timely access 
to rehabilitative care; (b) incidence of patient safety issues such 
as catheter-related urinary tract infections, pressure ulcers, and 
falls; (c) functional gains in inpatient rehabilitation facilities; 
and (d) patient satisfaction with care provided. These data can 
be compared against internal or external benchmarks and, if 
significant deviation exists, a QI project can be developed and 
recommendations to improve care implemented.

Interpersonal and  
communication skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
MS patients, their families, and other health professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication and col-
laboration with patients with MS and their caregivers, across 
socioeconomic and cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as 
the interdisciplinary team leader and consultant pertinent 
to MS.

3.	 Demonstrate proper documentation and effective commu-
nication between health care professional team members in 
patient care as it applies to MS.

PATIENT AND FAMILY COUNSELING

When a patient is diagnosed with MS, the entire family is affected; 
therefore, the physician should identify and address key issues 
affecting both the patient and his or her families. The patient’s 
spouse or partner can be put in a position of Â�assuming multiple 
responsibilities such as caregiver, primary source of income, 
Â�primary parent, and homemaker.

The partner can then experience feelings of depression, 
stress, anxiety, fear, or sleep disturbances and may find it dif-
ficult to cope, therefore putting the family dynamics in Â�jeopardy. 
The physician should find out how the partner is coping emotion-
ally and physically; suggest support groups that may be beneficial 
to the partner; make the partner aware of the disease progression; 
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address sexual dysfunction issues, which may be difficult for the 
couple to discuss; and make appropriate referral to the provid-
ers for care. The physician should also help children and adoles-
cents understand and cope with the parent’s Â�disability. Anxiety 
problems, low self-esteem, fear of death, behavioral problems, or 
embarrassment should be identified and managed appropriately.

In situations where the child may now become the primary 
caregiver, appropriate support systems should be implemented. 
The children’s well-being should be assessed and the physician 
should make himself or herself available to talk about the parent’s 
illness. The physician should also make recommendations to the 
patient if the child is experiencing emotional problems. Extended 
family members should also be encouraged to play a role in the 
care of the patient where the children cannot be expected to.

The medical and rehabilitative treatment of the individual 
with MS is best handled using a collaborative multidisciplinary 
approach. The physiatrist by virtue of his or her training has 
experience in the team approach to patient care and is thus well 
suited for the role of leading a team in providing the highest level 
of care possible for the patient.

Communication between team members occurs in a Â�variety 
of ways and in different settings. Informal verbal communi-
cation regarding patient care can occur over the phone, at the 
patient’s bedside, or in therapy treatment areas. Formal channels 
of communication can occur at regularly held team conferences 
between team members in inpatient settings such as inpatient 
rehabilitation facilities and skilled nursing facilities.

The patient’s medical record is an important tool of com-
munication between team members and physicians involved in 
the care of the patient. To begin with, the documentation should 
be legible and the writer clearly identified. The content should 
include the date, pertinent medical history and physical exami-
nation, laboratory and imaging studies reviewed, education pro-
vided to the patient and family, and the recommended plan of 
care. If this is a follow-up visit, the patient’s progress with treat-
ment and any adverse reactions or side effects should be clearly 
noted. Changes in treatment plan as well as names of consultants 
and pertinent diagnostic tests ordered should also be recorded.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in MS.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
patients with MS.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy and autonomy.
5.	 Recognize the importance of patient education in the 

Â�treatment of and advocacy for persons with MS.

MS can have a significant effect on all aspects of the 
patient’s personal life, self-confidence, relationships, self-
esteem, employment, family goals, and future dreams. This can 
cause great psychological stress endangering the patient’s well-
being. The physician should be sensitive to this and thus provide 
care that is in the best interest of the patient.

Patients with MS should be part of the decision-making 
Â�process in order to choose the most effective treatment plan for 
the disease as early as possible. Patient information should be 
kept confidential and it should be the patient’s decision as to how 
this information should be shared if the patient is cognitively 
intact. If cognition is impaired, then the health care proxy or next 
of kin should make such a decision.

Patients with newly diagnosed MS can be quite vulnerable. 
Since MS affects the younger population, these individuals can 
become very self-conscious about the illness and how friends, 
family, colleagues, and society see them. It is very important 
to help them understand the disease and its treatment and assist 
them to function at the highest possible level.

The physiatrist caring for adults living with MS should be sen-
sitive to the impact of culture, diversity, gender, age, race, Â�religion, 
disabilities, and sexual orientation in the care of these Â�individuals. 
Most young individuals may see themselves as healthy, moti-
vated, full of energy, vibrant, and invincible. MS can cause them 
to become vulnerable, and can produce great denial about the 
disease. It is therefore imperative that disease progression is dis-
cussed and appropriate resources obtained to minimize the impact 
of impairments, activity limitations, and participation restrictions.

As the team leader, the physiatrist is responsible for the 
overall management of the individual with MS and must place 
the patient’s well-being and needs above his or her own. The 
physiatrist should be aware of potential sources of conflict in the 
care of the patient with MS and minimize their occurrence. For 
example, one possible financial conflict of interest is referring 
the patient for rehabilitative services and durable medical equip-
ment to companies in which the physiatrist has ownership and 
failing to disclose this to the patient.

The physiatrist has an important leadership role in coordi-
nation of care for the patient across the rehabilitation continuum 
of care and managing appropriate use of resources and therapy 
services. The physiatrist must use his or her knowledge about 
the patient’s impairments, activity limitations, and participation 
restrictions as well as general knowledge about MS to advocate 
on behalf of the patient to obtain the necessary resources and ser-
vices so that the patient can function at the highest possible level. 
One example of this level of advocacy includes working with the 
patient’s health insurance company to obtain necessary equipment 
such as wheelchairs, orthotics, home modifications, and rehabili-
tation therapy. Other examples include (a) advocating for wheel-
chair accessibility in the workplace, school, home, and community 
and (b) advocating for air conditioning in the patient’s apartment. 
In addition, the physiatrist can use his or her knowledge about 
the disease to advocate for the rights and needs of Â�individuals 
with MS in the legislative branches of government or through 
organizations that support the rights of individuals with  MS.  
The physiatrist should also educate the patient on how to self-
advocate when dealing with community programs or agencies.
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Patient Counseling and Patient Resources in MS
Educating the patient and family about the disease process in 
MS is an important component of practice-based medicine and 
improvement. Educating the patient on recognizing various 
symptoms of MS, the onset of an exacerbation, and progression 
of disease empowers the patient to be his or her own advocate. In 
addition, this helps to develop an effective dialogue between the 
physician and patient leading to earlier intervention. Physicians 
caring for patients with MS should be aware of resources that 
are dedicated to educating patients and family members. Some 
resources are detailed below:

1.	 American Academy of Neurology (AAN) (aan.com) is a 
resource dedicated to helping people understand neurology 
and the available treatment for neurologic disorders (http://
www.msonetoone.com/helpful-resources).

2.	 The National Multiple Sclerosis Society (nationalmssociety.
org) is a 50-state network that helps people with the Â�challenges 
of living with MS.

3.	 National Family Caregivers Association (NFCA), www.Â�
familycaregiver.org, strives to educate, support, and empower 
those who care for a loved one with chronic illness, disabil-
ity, or the frailties of old age. Multiple Sclerosis Foundation 
(MSF), msfocus.org, offers a wide range of free services 
including national toll-free support, homecare, support 
groups, assistive technology, and more.

4.	 Multiple Sclerosis Association of America (MSAA), msas-
sociation.org, is a national, nonprofit organization dedicated 
to enriching the quality of life for everyone affected by MS 
through free programs such as a helpline, equipment distribu-
tion, MRI funding, award-winning publications and videos, 
and tools to help individuals better manage their MS (http://
www.msonetoone.com/helpful-resources).

Systems-Based practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in the 
system to provide optimal continuum of care as it relates to MS.

OBJECTIVES

1.	 Describe key components and available services in the reha-
bilitation continuum of care and community rehabilitation 
facilities.

2.	 Discuss how to work effectively in various systems of care.
3.	 Identify patient safety risks for the patient with MS at the 

Â�systems level and strategies to minimize their occurrence.
4.	 Describe optimal follow-up care.
5.	 Identify important markers of quality of care.
6.	 Discuss cost-effectiveness, utilization, and management of 

resources.
7.	 Review proper medical record keeping and documentation as 

the patient moves along the continuum of care.
8.	 Demonstrate advocacy role that the physician should display 

for quality of care for patients with MS.

Rehabilitation Continuum of Care for MS Patients
Rehabilitation services for the individual with MS are provided 
in inpatient, outpatient, and home settings. If the patient is admit-
ted to an acute medical center for an MS-related complication 
or to receive treatment, rehabilitation services such as physical 
and occupational therapy can be provided either at the bedside or 
in acute care gyms. If the patient requires more comprehensive 
care for the impairments associated with the disease, referral to 
an inpatient rehabilitation facility (IRF) should be considered. 
Â�Typical criteria for admission to an IRF include (a) need for close 
physician monitoring, (b) need for rehabilitation nursing for 
bowel/bladder training and wound care management, (c) Â�ability 
to tolerate 3 hours of therapy/day, (d) realistic and achievable 
goals during the inpatient rehabilitation period, and (e) high 
patient motivation. In the IRF, the MS patient typically receives 
physical therapy, occupational therapy, speech therapy, neuro-
psychology, social work services, and vocational rehabilitation 
in a coordinated team approach.

For patients who do not meet criteria for acute inpatient 
rehabilitation in an IRF setting, rehabilitation services can 
be provided in subacute rehabilitation and/or skilled nursing 
Â�facilities. In these settings, there may be less direct physician 
monitoring of the patient and less intensity of therapy services 
per day in comparison to IRF settings.

Outpatient rehabilitation services are typically provided 
in hospital-based outpatient clinics or private clinic settings. 
In some settings, the rehabilitation care is coordinated among 
a coalition of team members that can include the physiatrist, 
physical therapist, occupational therapist, speech pathologist, 
and vocational counselor, whereas in others it is based on the 
patient’s primary impairment and recommended treatment (e.g., 
referral to physical therapy for gait training).

Home-based rehabilitation services can be very helpful for 
patients unable to attend therapy in an outpatient setting and/or 
who need additional rehabilitation once discharged from an IRF 
setting.

It is important for members of the rehabilitation team to 
work effectively across the rehabilitation continuum of care to 
ensure that there is a coordinated effort in providing optimal 
rehabilitation interventions to address the impairments, activ-
ity limitations, and participation restrictions for the patient with 
MS. Ideally, the physiatrist should be an active participant of this 
coordinated effort to ensure that the patient receives the right 
rehabilitative interventions at the right time and the right place. 
Coordination of care requires excellent communication skills 
and documentation among team members to minimize duplica-
tion of tests and services and to identify MS-related complica-
tions early as the patient moves through the continuum.

Patient Safety in Rehabilitation of the MS Patient
The physiatrist should have a proactive approach to Â�minimizing the 
occurrence of injuries and maximizing safety for the MS patient 
as he or she moves through the rehabilitation care Â�continuum. 
The MS patient is at risk for falls, contractures, Â�pressure ulcers, 
medication-related side effects, and Â�infections (e.g., catheter-
related urinary tract infections, aspiration Â�pneumonia), just to 
name a few.
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health plans in designing their benefits and coverage policies for 
MS and should be used in conjunction with clinical evidence (39).

Whereas the use of disease-modifying therapies has been 
shown to reduce relapses and slow down the disease process, 
these come at a very high cost that prohibits some patients from 
receiving them. This is especially problematic for low-income 
patients, who may not have even received adequate education, 
particularly about immunomodulating drugs (40). This is impor-
tant in light of the fact that starting disease-modifying treat-
ment earlier in the disease process before signs of disability start 
results in less cost per quality-adjusted year and improvements in 
long-term effects of MS.

CASE STUDY

A 35-year-old woman with diagnosed MS of 1-year duration 
is admitted to an IRF for rehabilitation to address Â�weakness 
in her legs, impaired balance, and ambulation, as well as 
difficulty controlling bowel and bladder function. She has 
received treatment with disease-modifying medications 
under the care of a neurologist. She denies any past medical 
or surgical history.

A review of systems is significant for depression, visual 
Â�disturbances, and painful tingling sensations in hands and 
feet. She is married with 2 young children and lives in a 
2-Â�storied home in a suburb of a large metropolitan area.

Prior to the onset of MS, she had been working full 
time as an attorney; however, during the past year, she has 
had to reduce her hours to part-time status and work from 
home. Family finances have declined due to the increased 
medical costs and her loss of income. Physical examina-
tion is significant for mildly impaired attention span, short- 
and long-term memory, impaired vision, weakness, and 
Â�spasticity in the lower extremities. There are no pressure 
ulcers or contractures and swallow function is intact. Trans-
fers from bed to chair are completed with moderate assis-
tance of one person.

Case Study Discussion Questions

1.	 Identify the impairments, activity limitations, and par-
ticipation restrictions relevant to this patient and write a 
Â�rehabilitation treatment plan for her.

2.	 Describe the current understanding of the pathophysiology of 
MS and the role of rehabilitative interventions and medica-
tions in its treatment.

3.	 What should the patient and her family be educated about 
with respect to her diagnosis, treatment, and return to work?

4.	 Identify the team members involved in this patient’s care and 
the role of the physiatrist in coordinating the care across the 
health care continuum.

5.	 Identify safety risks for this patient and describe strategies to 
minimize their occurrence.

6.	 You find out that the patient’s health care insurance has lim-
ited coverage for rehabilitative services. How would you best 
advocate for this patient’s rehabilitation needs?

The most common reasons for falls include trips or slips 
while walking, and being tired or fatigued. Falls are the most 
important consequences of gait and balance disturbances in 
patients with MS. Studies reveal that about 50% to 60% of 
patients report at least one fall in the community within the past 
2 to 6 months (37). Common activities in which falls occur are 
transfers and ambulation (3). Strategies to minimize the inci-
dence of falls include:

âŒ€■ Educating the patient about the risk of falls and how to avoid 
them from occurring

âŒ€■ Environmental review of home and institutional setting
âŒ€■ Review of medications for possible side effects that can affect 
cognition

âŒ€■ Muscle strengthening and gait training

A cross-sectional study by Hoang found that 56% of par-
ticipants randomly selected were found to have a contracture in 
at least one major joint (38). Spasticity, muscle weakness, and 
decreased mobility can all contribute to the development of 
Â�contractures. Strategies such as range of motion exercises for 
those joints at risk for contracture, treatment of spasticity, and 
exercises to improve muscle strength can all be beneficial.

Measures to prevent pressure ulcers include frequent posi-
tion changes in bed and the wheelchair if the patient has lim-
ited mobility, minimizing incontinence, maximizing nutrition, 
ensuring appropriate seating surface for wheelchairs, and mini-
mizing shearing forces across areas at risk for developing pres-
sure ulcers.

Optimal follow-up care involves the collaborative work 
of various members of the rehabilitation team mentioned ear-
lier as well as the patient’s neurologist and internist at various 
stages of the disease. The follow-up care should ideally be pro-
vided in a multidisciplinary inpatient and outpatient setting by 
competent providers knowledgeable about the patient’s impair-
ments, activity limitations, and participation restrictions, as well 
as their management to maximize the patient’s level of function 
and minimize complications such as falls, contractures, pressure 
ulcers, and infections.

Cost–Benefit Considerations in MS
The National Collaborating Centre for Chronic Conditions 
(NCCC) produced the national clinical guidelines for the 
diagnosis and management of primary and secondary care for 
patients with MS in Europe. It describes best practice for the 
health care management of this complex disease. The need 
remains for a comprehensive, U.S.-oriented guideline for the 
treatment of MS.

Until that time, payers will struggle to make management 
decisions for patients with MS without the benefit of a clinical 
consensus. New therapeutic agents and mounting cost contain-
ment pressures further complicate management decisions. Due to 
lack of a true consensus on how to manage patients with this dis-
ease, physicians must collaborate with the patient, caregivers, and 
payers. The consensus statements produced by a modified Delphi 
process involving management care experts provide a reference for 
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SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Which of the following best characterizes MS?
A.	 Symptomatic episodes are “separated in time and space”
B.	 Symptomatic episodes typically only occur in one neuro-

anatomic location
C.	 Symptomatic episodes typically only occur once in the 

life of the MS patient
D.	 The duration of an MS-related symptom typically should 

last less than 1 hour
E.	 The symptomatic presentation of MS is usually the same 

for all patients

2.	 Migration studies indicated that the likelihood of developing 
the disease depends on where a person spent the first
A.	 5 years of life
B.	 10 years of life
C.	 15 years of life
D.	 20 years of life
E.	 25 years of life

3.	 Which of the following best characterizes the epidemiology 
of MS?
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lating drugs
E.	 Major issue is the lack of education about diet
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Patient Care

GOALS

Evaluate and develop a comprehensive rehabilitative plan of care 
for a patient with osteoarthritis that is compassionate, appropri-
ate, and effective for the treatment and management of osteoar-
thritic problems and the promotion of health.

OBJECTIVES

1.	 Perform a pertinent history and physical examination of the 
patient presenting with joint pain.

2.	 Identify and assess key impairments, as well as functional and 
activity limitations, for the patient with osteoarthritis.

3.	 Describe the psychosocial aspects, vocational aspects, long-
term consequences, and potential injuries associated with 
osteoarthritis.

4.	 Describe the treatment plan for the patient with osteoarthritis.
5.	 Describe ethical issues as they apply to the patient with 

osteoarthritis.

The medical history and the physical examination of the 
adult with osteoarthritis serve as the foundation of the care plan 
for that individual. Most, if not all, patients with osteoarthritis 
present with joint pain as a chief complaint. In order to effec-
tively address pain complaints, it is important to accurately 
assess the pain in a systematic fashion. The PQRST approach 
is ideal to assess the key components of the pain including its 
location, description, intensity, duration, and alleviating and 
aggravating factors. The components of this assessment are as 
follows: Provokes and Palliates, Quality, Region and Radiation, 
Severity, and Temporal (1).

In further evaluating the pain complaint, it is important to 
question the patient regarding any history of trauma, whether 
recent or remote, and to inquire about a potential precipitat-
ing factor such as a fall, injury, or activity that may have con-
tributed to the development of the pain. If identified, obtain 
as much detail about the event as possible in an attempt to 
understand the potential mechanism of injury. Fracture history, 
including information regarding treatment of the fracture, as 

well as history of musculoskeletal injuries and the treatment 
rendered, is important as risk for the development of osteoar-
thritis is increased with these types of injuries (2). The clinician 
should ask about the functional limitations that the joint pain is 
causing, as it relates to both vocational and avocational activi-
ties. It is often useful to ask the patient about activities that are 
avoided due to the pain.

In obtaining the past medical history, the clinician should 
specifically ask about hypertension, abdominal obesity, hyper-
glycemia, and elevated triglycerides, as patients with osteoar-
thritis have a higher prevalence of these conditions than the 
general population (3). Since a history of depression or anxiety 
has been associated with greater functional decline secondary 
to osteoarthritis (4), it is important for the physician to inquire 
about these conditions as well. A history of neoplasm should be 
documented and information regarding staging and treatments 
including chemotherapy, radiation, and/or surgery are impor-
tant in the evaluation of patients presenting with joint pain. Any 
surgery to the joints, nerves, or musculature should be clearly 
documented since these procedures, or the injuries that required 
the intervention, have likely contributed to the development of 
osteoarthritis in this individual. Other surgeries, such as abdom-
inal or pelvic procedures, which may have impacted core muscle 
strength, or any other types of surgeries that resulted in pro-
tracted courses of immobility or activity reduction should also 
be documented.

Information in social history regarding the patient’s occu-
pational and recreational activities are most important when 
screening for potential injuries that occurred during activity per-
formance, as joint injury is a powerful risk factor for the develop-
ment of osteoarthritis (4). Repetitive joint use has been shown in 
Â�multiple studies to be associated with the development of radiolog-
ical osteoarthritis, but not symptomatic osteoarthritis (5). Inclusion 
of this information can be helpful in screening for potential sites of 
osteoarthritis and can be targeted in a prevention program.

As in all conditions, a review of systems is essential in 
exploring the possibility of a systemic condition that could be 
contributing to arthritis type symptoms or in detecting “red flags” 
that could point to more ominous conditions that can mimic the 
presentation of osteoarthritis, such as joint tumors or infections.

20:â•‡ Osteoarthritis
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the patient to the development of osteoarthritis. Table 20.1 shows 
examples of special testing for specific body parts.

Impairment, as defined by the World Health Organization, 
is the loss or abnormality of a body structure or of a physiological 
or psychological function. Osteoarthritis can result in the follow-
ing impairments: painful joint motion, restricted joint motion, 
absence of joint motion, joint soft-tissue swelling, joint effusion, 
joint deformity, abnormal alignment, joint instability, reduced 
proprioception, abnormal balance, muscle inhibition, muscle 
weakness, and muscle atrophy. Impairments are detected via 
physical examination and diagnostic testing.

Functional and activity limitations are the results of impair-
ments and may be temporary or permanent, can be reversible or 
irreversible, and can progress or regress. In osteoarthritis, the 
functional limitations will be defined by the joint(s) involved and 
the degree of involvement. Osteoarthritis of the upper limbs is 
most likely to interfere with activities of daily living. The patient 
should be asked about the performance of these activities and 
whether or not assistance is required to complete these activi-
ties. Osteoarthritis of the lower limbs is most likely to interfere 
with walking and other mobility activities, such as transfers and 
stair climbing. A complete evaluation of the patient presenting 
with lower limb osteoarthritis must include information regard-
ing these activities to fully understand the impact on the patient’s 
functioning. Limitations are detected via patient questioning 
based on the impairments detected by the clinician.

Coping with the pain and physical limitations of osteoar-
thritis requires individuals to alter their approaches to activities 
of daily living. The patient should be asked about the perfor-
mance of these activities and whether they impact work, familial, 
and Â�leisure activities. Identifying and recognizing psychological 
stress related to the osteoarthritis patient is important to success-
ful treatment.

Employment is a positive influence on the perceived quality 
of life of human beings and can be jeopardized by the develop-
ment of osteoarthritis and its associated impairments. Job loss is 
associated with a reduction in life satisfaction, increased symp-
toms of depression, and increased pain. There is not a clear rela-
tionship between pain intensity and ability to work, so pain is not 
a reliable indicator of ability to work. Rather, research has shown 
that maladaptive coping styles, such as pain catastrophizing, are 
more predictive of work loss (7).

Osteoarthritis can impact family life and relationships in a 
negative way. Parents with osteoarthritis frequently report dif-
ficulty with childcare activities and report increased psychologi-
cal distress regarding parenting skills. Effective social support 
from family has been associated with more efficient household 
management and less psychological distress. In contrast, effec-
tive spousal support has not been shown to have a positive impact 
on psychological stress; however, poor spousal support has been 
shown to have a clear negative effect on psychological stress (7).

Leisure activities are essentially voluntary and rates of 
participation have been expected to be lower in patients with 
symptomatic osteoarthritis. This has not been demonstrated in 
research studies, except in patients with lower educational lev-
els. Loss of participation in leisure activities has been linked to 
increased pain and increased fatigue (7).

Key elements of the physical examination of patients with 
osteoarthritis incorporate the general principles of inspection, 
palpation, range of motion, muscle testing, and motor and sen-
sory evaluation (6). For each joint or region of the body, there are 
also special tests that should be part of the evaluation and give 
additional information regarding specific structures that may be 
involved in the patient’s condition (6).

The examination should begin with asking the patient 
to identify, preferably by pointing to or touching, the area of 
pain  (6). This area should then be inspected for any abnormal 
findings such as edema, erythema, evidence of trauma, skin 
abnormalities, joint deformity, or muscle atrophy. The joint 
structures should be palpated in a systematic way to assess for 
discrete areas of anatomic abnormality, tenderness, or tempera-
ture changes. For unilateral pain involving the upper or lower 
limbs, it is also good practice to examine the asymptomatic side 
to provide a basis of comparison to identify subtle differences. 
The joint should be examined for any malalignment and lower 
limb joints should be examined in both a supine and standing 
position.

Range of motion of the affected joint should be measured, 
preferably using a goniometer, and should include comparison 
to the opposite side if applicable. It is important to evaluate the 
range of motion of the joint in a lax position, so as not to confuse 
a reduction in range of motion with a reduction in flexibility of 
muscles that cross two joints. Pain with a particular motion or 
at a particular position during ranging should be documented as 
well (6).

Manual muscle testing is used to assess individual muscle 
strength and is always part of the joint examination. Patient par-
ticipation is required for full evaluation, and any indication of 
reduced participation should be documented. Pain can impact 
the patient’s ability to tolerate testing; therefore, it is important 
to document the presence of pain with certain motions or resis-
tance. The motor and sensory examination is an essential part 
of the evaluation of a patient with osteoarthritis. These patients 
must be screened for evidence of nerve root dysfunction that 
could suggest the presence of cervical or lumbar spine pathol-
ogy (6).

In addition to examining the site of pain, the clinician should 
examine the joint above and below the painful joint, as certain 
joint pathology can radiate pain to proximal and distal areas. For 
example, medial knee pain can be a symptom of hip osteoarthri-
tis. The examiner should also include some evaluation of the cor-
responding spinal segment, such as the cervical spine in upper 
limb joint pain and the lumbar spine in lower limb joint pain.

General observations including body habitus, obesity, pos-
ture, and resting joint positions should be documented as part of 
the comprehensive evaluation. A patient should be observed from 
the moment he walks into the room and throughout the examina-
tion. The patient should be asked to walk during the course of the 
examination to note any gait deviations, painful movements, or 
overt manifestations of weakness such as footdrop.

Lastly, special testing, which is either joint or condition 
specific, should be included in the evaluation of the patient with 
osteoarthritis, both to elicit the possibility of a different diag-
nosis and to screen for evidence of injuries that can predispose 
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TABLE 20.1â•‡ Examples of Specialty Testing for the Joints of the Upper and Lower Limb

NAME OF TEST EVALUATES FOR POSSIBLE

Shoulder (8) Neer impingement sign Rotator cuff tear, rotator cuff impingement

Hawkins impingement sign Rotator cuff tear, rotator cuff impingement

Cross body adduction Acromioclavicular joint osteoarthritis

Apprehension sign Anterior shoulder instability

Sulcus sign Inferior shoulder laxity

Jerk test Posterior shoulder instability

Elbow (9) Valgus stress test Instability of ulnar collateral ligament

Varus stress test Instability of the lateral collateral ligament

Wrist and Hand (10) Finkelstein test De Quervain tenosynovitis

Phalen maneuver Carpal tunnel syndrome

Froment sign Ulnar nerve injury

Grind test CMC joint osteoarthritis

CMC joint relocation test CMC joint osteoarthritis

Hip (11) Trendelenburg test Hip abduction weakness

FABER test Hip and sacroiliac joint pathology

JOINT NAME OF TEST EVALUATES FOR POSSIBLE

Knee (12) Patellar apprehension test Patellar instability

Patellar grind test Patellofemoral chondromalacia

McMurray test Meniscus tear

Valgus stress test Medial collateral ligament tear

Varus stress test Lateral collateral ligament tear

Lachman test Anterior cruciate ligament tear

Pivot shift test Anterior cruciate ligament dysfunction

Anterior draw test Anterior cruciate ligament instability

Posterior draw test Posterior cruciate ligament instability

Noble test ITB syndrome

Ober test ITB inflexibility

Wilson test Osteochondritis dissecans

Foot and Ankle (13) Anterior draw test Anterior talofibular ligament instability

Varus stress test Calcaneofibular ligament instability

MTP instability Acute or chronic synovitis

Since osteoarthritis is by definition a progressive disease, 
there is a misconception that treatment is not likely to result in any 
real benefit to the patient. While it is true that there are currently 
no treatments available that are capable of achieving structural 
modification or disease modification, the currently available 
treatments aimed at symptom modification have been shown to 

be effective in decreasing pain, impairment, and functional limi-
tations (14). Prevention of osteoarthritis and educating patients in 
its prevention are important roles for the clinician treating these 
patients. Osteoarthritis has been linked to increased mortality 
in a number of studies, and seems to be related to the functional 
decline that is often a consequence of reduced mobility (4).
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risks of participation in medical research conducted for osteo-
arthritis, as well as provide referral for expensive and high-level 
interventions whenever clinically indicated.

Medical Knowledge

GOALS

Demonstrate knowledge of established evidence-based and 
evolving biomedical, clinical epidemiological, and sociobehav-
ioral sciences pertaining to osteoarthritis, as well as the applica-
tion of this knowledge to guide holistic patient care.

OBJECTIVES

1.	 Discuss the epidemiology of osteoarthritis, its risk factors, 
and its morbidity and mortality.

2.	 Describe the relevant normal anatomy and physiology of the 
synovial joint.

3.	 Review the pathogenesis and pathophysiology of osteoarthritis.
4.	 Assess the appropriate role of diagnostic testing.
5.	 Evaluate the treatment and management options for osteoar-

thritis and the evidence behind those recommendations.
6.	 Educate patients on making patient-centered decisions regard-

ing their plans of care.

EPIDEMIOLOGY

According to CDC data from 2005, approximately 26.9 million 
U.S. adults are affected by osteoarthritis (17). These data have 
been obtained largely from population-based studies and have 
been shown to be increasing in both prevalence and incidence. 
Most of the increase has been attributed to the increased longev-
ity, resulting in aging of the population and also to the increasing 
prevalence of obesity to epidemic proportions (4). The preva-
lence of the most common forms of symptomatic osteoarthritis is 
the following: knee (9.5%–16%), hand (8%), and hip (4.4%). The 
incidence of the development of these most common forms of 
osteoarthritis is as follows, expressed per 100,000 person years: 
knee (240), hand (100), and hip (88) (17).

The incidence of the development of osteoarthritis is based 
on systemic and local risk factors that result in the development 
of osteoarthritis and ultimately its progression. Once symptom-
atic, osteoarthritis is associated with functional decline and is the 
most common cause of walking-related disability and a leading 
cause of upper limb disability (4).

Systemic risk factors for the development of osteoarthritis 
include advancing age, female gender, certain types of ethnicity, 
genetic predisposition, obesity, bone mineral density, and nutri-
tion. Advancing age is associated with the increased incidence 
and prevalence of osteoarthritis, but not its progression. Women 
have a higher prevalence for symptomatic development of knee, 
hip, and hand osteoarthritis, but there is no clear evidence that the 
disease progresses more rapidly in women. Ethnic differences 
were noted in prevalence of the development of certain types 
of osteoarthritis and the development of specific radiographic 
features. Relatively recently, genetic factors have been studied 
for evidence of inherited susceptibility for the development of 

Injuries associated with patient falls are potential sequelae 
for the patient with osteoarthritis. Fall risk is increased with the 
diagnosis of osteoarthritis. Weakness, pain, reduced flexibility, 
joint deformity, and reduced proprioception can contribute to 
instability during standing and ambulation. All of these impair-
ments have been shown to contribute to the increased fall risk 
in the geriatric population. Also, the resultant abnormal gait, 
reduced endurance, and impaired balance also increase the risk 
of falls. Treatment programs aimed at reducing these impair-
ments and functional limitations have resulted in reduced fall 
risks (15).

Treatment for the patient with osteoarthritis should be indi-
vidualized for each patient and should consist of a combination of 
interventions to be most effective (14). Nonpharmacologic treat-
ment options include patient education, weight loss, modalities, 
exercise, orthoses, and activity modification (14). The 2012 ACR 
guidelines strongly recommend exercise and weight loss if nec-
essary for patient with knee or hip osteoarthritis (16). There are 
multiple pharmacological options available including topical, sys-
temic, and intraarticular agents. The risks and benefits of each 
must be explored in collaboration with the patient (14). The 2012 
ACR guidelines do not have strong recommendations for any par-
ticular agent, except for the use of opioid analgesics in the treat-
ment of refractory osteoarthritis of the knee in patients who are 
unable or unwilling to consider joint replacement (16). Surgical 
intervention should be considered when pain is refractory to non-
surgical treatment and the impairments from the osteoarthritis 
have resulted in significant functional and activity limitations (14).

ETHICAL ISSUES

The basic principles of medical ethics apply to the evaluation and 
treatment of patients with osteoarthritis. To preserve autonomy, 
a patient with the diagnosis of osteoarthritis should be given a 
complete set of appropriate treatment options by his or her physi-
cian, which includes discussion of the risks and benefits of the 
proposed treatments and the risks and benefits of refusing those 
treatments. Patients have the right to choose all, some, or none 
of the proposed treatments, and the physician must accept those 
choices even if he or she disagrees with the patient’s choice. 
Since osteoarthritis is a chronic disease process, the physician 
can continue to offer previously refused treatment options, or if 
there are changes in the patient’s condition he or she may offer 
additional treatment options during subsequent encounters. The 
principle of beneficence requires that the clinician individualize 
treatment options for each patient based on clinical presentation 
and examination findings. Physicians must consider religious 
and cultural differences that may affect understanding of the 
diagnosis and treatment options, and potentially the choice of 
treatment options. Nonmaleficence refers to the concept of “do 
no harm,” and requires the clinician to discuss the diagnosis and 
treatment options in the context of its effects on the whole person. 
Certain treatments may have increased risks for individuals with 
certain comorbid conditions and these increased risks need to be 
anticipated and discussed with the patient. Lastly, the principle 
of justice requires the clinician to discuss all relevant treatment 
options, the role of diagnostic testing, and the opportunities and 
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RELEVANT ANATOMY AND PATHOPHYSIOLOGY

Normal joint function is dependent upon the smooth articulation 
of the involved bones to facilitate motion when force is applied to 
that joint. Articular cartilage is a thin, shock-absorbing interface 
that, combined with the effects of synovial fluid, provides an 
essentially frictionless surface on which joint motion can occur. 
The loads to articular cartilage are primarily imposed by muscle 
contraction and are further increased by weight bearing during 
motion. Subchondral bone is highly elastic and serves as a major 
shock absorber during the application of higher loads. Further 
joint protection is offered by the periarticular muscles, which 
provide dynamic shock absorption by adjusting muscle length 
and force generation to absorb large amounts of energy (18).

Normal chondrocytes produce the collagen and ground sub-
stance that become cartilage and function to maintain the carti-
lage matrix. In normal cartilage, these cells do not divide. In the 
development of osteoarthritis, cartilage damage and degradation 
stimulates an inflammatory response with the proliferation of 
chondrocytes in an attempt to repair. Unfortunately, these pro-
liferative cells also release matrix-degrading enzymes, growth 
factors, and inflammatory cytokines, which lead to further car-
tilage degradation. Changes in the synovial fluid, water content 
of the cartilage, and changes in the collagen matrix produce an 
inferior matrix, which leads to further cartilage loss. Destruction 
of articular cartilage damages the underlying bone, and attempts 
to repair this damage result in new bone formation. These are 
seen as osteophytes at the joint margins at the interface of the 
cartilage and periosteum and as subchondral sclerosis at the base 
of cartilage lesions. The progression of cartilage breakdown can 
result in cartilage fragments, capsular thickening, joint effusion, 
and bone cyst formation. Muscle weakness and atrophy near the 
involved joint occur via a variety of mechanisms including mus-
cle inhibition due to pain, decreased activity levels due to pain, 
and altered joint biomechanics. Loss of the muscular support 
needed for joint protection during activities results in increased 
forces distributed to the already compromised articular surface 
and contributes to progression (14,19).

DIAGNOSTIC TESTING

Imaging studies and laboratory testing are of limited use in the 
diagnosis of osteoarthritis, and are more frequently used to rule 
out other conditions that present similar to osteoarthritis, such as 
rheumatoid arthritis. Several techniques are available for imag-
ing of synovial joints, but none are useful without correlation of 
the clinical presentation and findings.

Plain radiography is the least expensive and most common 
choice for imaging a joint in a patient with a suspected diagnosis 
of osteoarthritis. This technique is insensitive for the detection 
of early osteoarthritic changes, so normal joint plain radiographs 
do not rule out a diagnosis of osteoarthritis. In the early stages 
of osteoarthritis, plain radiography is most useful for ruling out 
other diagnoses in the differential. Because changes on plain 
radiographs do not correlate with joint symptoms or pain, it is 
also not possible to definitively identify the causes of the symp-
toms to any changes that are present on imaging. Limitations in 

osteoarthritis. A large number of specific genes have been iden-
tified as possible clues to the pathogenesis of osteoarthritis, but 
further study is necessary to more clearly define their contri-
butions to its development and progression. Obesity is a strong 
risk factor, both systemically and locally, for the development 
of osteoarthritis; unlike the others noted, it is modifiable. Pre-
vention and education programs surrounding modification of 
this risk is considered very likely to have the greatest impact at 
a population level. High bone mineral density has been associ-
ated with increased prevalence and incidence of osteoarthritis. 
Various dietary factors, such as intake of vitamin D, vitamin C, 
vitamin E, and vitamin K, have been implicated in the develop-
ment and progression of osteoarthritis, but none consistently or 
clearly enough to warrant specific recommendations regarding 
daily intake (4).

Local risk factors for the development of osteoarthritis 
include joint injury, occupational exposure, physical activity, leg- 
length discrepancy, neuromuscular factors, joint alignment and 
force abnormalities, and joint bony characteristics. Especially 
at the knee joint, a history of joint injury is correlated with the 
subsequent development of osteoarthritis of that joint. Exposure 
to repetitive joint motion at work has long been thought to play 
a pivotal role in the development of osteoarthritis, but study 
limitations have called this into question, because most studies 
did not adjust for joint injury. Similarly, exercise and participa-
tion in specific sports have also been hypothesized to result in 
the increased likelihood of developing osteoarthritis. Proving 
a direct correlation has been difficult due to the association of 
increased injury rates in participating individuals. Leg-length 
discrepancies can be present before or can occur as the result of 
osteoarthritis of the lower limb joints. Some studies have shown 
knee osteoarthritis and its progression to correlate to a leg-length 
discrepancy, but similar findings have not been seen in other 
joints of the lower limb. Muscle weakness has been implicated 
in affecting the development of osteoarthritis; however, only one 
study found knee extensor weakness to correlate with the radio-
graphic development of knee osteoarthritis in women. Sensation 
and proprioception have not been proven to be independent risk 
factors for the development of osteoarthritis. Joint malalignment, 
whether primary or secondary, has been shown to correlate with 
a greater risk of radiographic development and progression of 
osteoarthritis of the knee. Bony characteristics, such as hip joint 
dysplasias, have been shown to correlate with the development 
of osteoarthritis of the hip in young adults; however, this does 
not account for the prevalence of hip osteoarthritis in the general 
population (4).

Once symptomatic, osteoarthritis contributes to functional 
decline; however, this has not been as well studied. Like in most 
painful conditions, advancing age, increasing pain, obesity, 
depression, anxiety, and reduced physical activity are risk factors 
for the development of functional decline in patients with osteo-
arthritis. There is limited evidence that joint laxity, impaired 
proprioception, and reduced balance are osteoarthritis-specific 
factors that can contribute to functional decline and that cog-
nitive decline and visual decline are independent predictors of 
functional decline in patients with osteoarthritis (17).
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weight-loss medications, exercise, dietary changes, and bariatric 
surgery. The choices again need to be individualized for each 
patient (22).

Exercise in the treatment of osteoarthritis has several 
Â�benefits. Exercise increases caloric expenditure and can assist 
in weight reduction. It also strengthens muscles supporting and 
acting on the involved joints, which helps to further reduce joint 
stresses. Many patients with osteoarthritis have pain with certain 
activities and develop kinesiophobia, which is the fear of move-
ment in response to the pain. Supervised programs, including 
physical therapy interventions, can be cost effective and useful in 
patients with kinesiophobia. Additionally, when exercise is com-
bined with other weight-loss strategies, the combination is more 
effective than either intervention alone. Lastly, exercise has been 
shown to reduce pain over time and results in the reduction of 
self-reported disability (22).

Pain-relieving modalities can be a useful adjunct in the treat-
ment of osteoarthritis. No one modality has been proven to have 
any long-term benefit, as the primary purpose of modality use is 
to reduce pain and enhance the patient’s ability to participate in 
exercise. Each of the modalities has specific contraindications, 
and recommendations for usage must take these into account. 
Cold and heat modalities can be applied to painful joints, as long 
as the patient is aware of the purpose, safe usage, and risks and 
benefits of thermal agents. The use of transcutaneous electrical 
nerve stimulation (TENS) has not been studied extensively in the 
osteoarthritis population, but has been shown to be of some ben-
efit in the short term in one study (14). Recent systemic review 
has not shown TENS to be of any benefit over sham stimulation 
(23). Pulsed electromagnetic fields and magnets have not been 
shown to be effective in randomized controlled studies (14).

Orthoses can be used in osteoarthritis to limit painful range 
of motion, allow relative rest, adjust joint alignment, reduce 
abnormal joint forces, accommodate deformities, and provide 
shock absorption. While some studies have shown benefit of spe-
cific orthoses in the treatment of osteoarthritis (14), systematic 
review of the evidence for their use is a conditional recommenda-
tion in the 2012 ACR guidelines (16). The use of durable medical 
equipment may play a role in the treatment of osteoarthritis. The 
cane has been demonstrated to be useful in decreasing forces 
across the hip and knee, when used in the contralateral hand (14). 
No other ambulatory devices have been studied effectively in the 
treatment of osteoarthritis.

Complementary and alternative medicine (CAM) usage 
has become increasingly popular in the treatment of osteoar-
thritis. Population-based studies have shown that a large major-
ity of patients have tried CAM interventions for symptoms of 
osteoarthritis. Acupuncture is widely used and available and 
has been shown in numerous studies to have statistically signifi-
cant benefits for reduction of pain and improvement of function. 
Electroacupuncture, or the combination of acupuncture and the 
application of small electric currents to the needles, has shown 
promise in recent studies. Other types of acupuncture combined 
with herbal medications and laser treatment have not shown suf-
ficient efficacy to warrant routine usage. Other CAM treatments 
studied in osteoarthritis include moxibustion, a form of heat 
treatment, laser therapy using red-beam or near-infrared lasers, 

the grading system for plain radiological findings also limit its 
use to monitor the progress of disease (20).

MRI can visualize and provide excellent detail of articular 
cartilage, subchondral bone, and soft tissues of the joint. Its clini-
cal utility in the diagnosis and management of osteoarthritis is 
limited due to its relatively high cost and lack of clear correlation 
between MRI findings and clinical presentation. Again, it is use-
ful to rule out other causes of joint pain that can mimic osteoar-
thritis, such as avascular necrosis or osteochondritis dissecans. 
Its greatest value at present is in the research setting, where it 
is a useful tool in the monitoring of disease progression. This 
may make it useful in demonstrating the potential effectiveness 
of disease-modifying treatments as they are developed (20).

Musculoskeletal ultrasound may play a role in imaging the 
joints of patients suspected to have osteoarthritis. It is relatively 
inexpensive, does not expose the patient to ionizing radiation, 
and does not require the use of any contrast agents. It can be used 
to assess synovial blood flow and can therefore assess patients 
for synovial pathology. Its major limitation is that its utility is 
user dependent (20).

CT is a superior method for imaging bony morphology, but 
its use in the assessment of osteoarthritis is limited by several 
factors. It is a high-cost modality that requires relatively high 
radiation exposure compared to the other techniques. Addition-
ally, soft-tissue visualization requires the use of contrast and is 
still inferior to MRI in many ways (20).

TREATMENT OPTIONS

Treatment options for osteoarthritis are broadly categorized as 
nonpharmacological interventions, medications, and surgery. 
Often a combination of treatment options offers a comprehensive 
plan for the patient that is individualized and incorporates the 
patient into the treatment team.

Nonpharmacologic Interventions
Patient education should be considered an important part of the 
treatment of osteoarthritis; it should be provided starting at the 
first visit and refined throughout the treatment course of this 
chronic condition. Reassurance and access to information detail-
ing the expected outcomes for specific interventions will assist 
the patient in choosing and complying with treatment guidelines. 
Patients should be referred to reputable organizations and web-
sites as alternate sources of information. Screening and discus-
sion of the potential for associated mood disturbances should 
be part of this process and referral for psychiatric intervention 
should be pursued when necessary (14).

Obesity is a major risk factor for the development of osteo-
arthritis and its progression. This has been consistently demon-
strated in knee osteoarthritis and is often attributed to excess 
forces during weight-bearing activity. However, there is also 
evidence that obesity contributes to the systemic development of 
osteoarthritis, such as in the hand (21). Weight loss is consid-
ered a major intervention in the treatment of osteoarthritis and 
has been shown to reduce both development and progression in 
knee osteoarthritis (4). Patients with osteoarthritis and obesity 
have several options for treatment of the obesity; these include 
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clinician, and failure of, or intolerance to, one agent should not 
preclude trial of other agents (24). The clinician should consider 
the concomitant prescription of misoprostol, proton pump inhibi-
tors, or H2 blockers to reduce toxicity to the GI tract (14).

COX-2-selective NSAIDs preferentially inhibit COX-2 over 
COX-1 and have similar efficacy to nonselective NSAIDs for 
the reduction of osteoarthritis-related pain and improvements 
in function. These agents have considerably less GI toxicity, but 
still have the potential for significant renal toxicity. Addition-
ally, these agents increase the risk of cardiothrombic events and 
should be used with caution in patients with cardiac risk factors. 
COX-2-selective NSAIDs are considered second-line treatment 
for patients with osteoarthritis that have increased GI risk factors 
and low cardiac risk factors (24).

Opioid analgesics are indicated in the treatment of osteo-
arthritic pain in patients who have failed treatment with acet-
aminophen and NSAIDs, have contraindications to the use of 
these agents, or have inadequate pain relief with these agents 
alone. Tramadol is a weak mu opioid agonist and also inhibits 
norepinephrine and serotonin reuptake. It is a good first-line opi-
oid for patients without increased seizure risk or epilepsy and 
who are not taking any medications with significant potential 
for interaction (24). Other, more potent opioids can be consid-
ered for patients who have failed treatment with tramadol or have 
contraindications to its usage. No one agent or preparation is spe-
cifically recommended, nor is there any consensus on the use 
of extended-release or immediate-release opioid preparations. 
Patients should be maintained on the lowest effective dose and 
should be followed up frequently during dose adjustment. Due 
to the potential risks of addiction and diversion (14), responsible 
prescribers must screen patients for potential for abuse and diver-
sion, discuss risks and benefits of opioid usage, provide close 
follow-up, and clarify patient responsibilities when using these 
medications. Additionally, due to the potential side effects of 
sedation, confusion, and constipation, these agents should be 
used with caution in the geriatric population (24).

Intraarticular injections should be considered in patients 
who have failed or could not tolerate less invasive treatment and 
in patients who are potentially considering surgical interven-
tion. Because of the invasive nature of injections, these types 
of treatments have risks associated with the medication injected 
and risks that are independent of the agent injected. Joint injec-
tions are associated with the risk of injury to the skin and other 
soft tissues, bleeding, and infection. Injections are specifically 
contraindicated in patients with systemic infections, local skin 
infections, high risk of bleeding, and symptomatic prosthetic 
joints.

Corticosteroid injections have historically been used in the 
treatment of osteoarthritis, despite the lack of clear research to 
warrant their widespread use (14). Most studies have looked at the 
efficacy of intraarticular steroid injections of the knee and found 
them to be effective in relieving pain for 2 to 3 weeks. There are 
concerns about potential harm of repeated injections, including 
the possibility of causing disease progression and direct cartilage 
damage, but this has not been clearly demonstrated in research 
either (25). In general, no more than four steroid injections per 
year are recommended in a particular joint (14).

and massage. The techniques of application are not standard-
ized and have thus not been amenable to comprehensive study; 
therefore, insufficient evidence exists to support their use in the 
treatment of osteoarthritis (23).

Medications
Pharmacological options in the treatment of osteoarthritis 
include topical medications, systemic medications, and injectable 
medications. All of the available agents are used for symptomatic 
relief. There are currently no available agents that prevent the 
development or progression of osteoarthritis (24).

There are several topical analgesics available for the treat-
ment of pain related to osteoarthritis. Topical nonsteroidal anti-
inflammatory drugs (NSAIDs) have been shown to have similar 
efficacy to oral NSAIDs, but have reduced GI and renal toxic-
ity. Diclofenac is available in gel form, and specifically has an 
FDA indication for the treatment of osteoarthritis. It is also avail-
able in a patch form; however, it only has an FDA indication for 
acute pain related to sprains, strains, and contusions (24). Topical 
lidocaine is available in gel and patch forms as well, and has 
been used in the treatment of osteoarthritis; however, neither 
form has an FDA indication for pain secondary to osteoarthritis 
(14). Capsaicin is derived from chili peppers and is used topi-
cally in the treatment of pain. Its effectiveness in osteoarthritis 
has been demonstrated in randomized, double-blinded, placebo-
controlled studies, but its usage is limited by the local burning 
sensation associated with its application (24).

Acetaminophen is considered the first-line systemic agent in 
the treatment of osteoarthritis. Early studies of its efficacy showed 
that therapeutic doses ranging from 2,600 to 4,000 mg/day were 
effective in decreasing pain at rest and with motion, and had the 
analgesic equivalence to 1,200 mg/day of ibuprofen. Acetamino-
phen at these doses had reduced GI side effects compared to oral 
NSAIDs. Patients using this medication regularly must be cau-
tioned about the potential for accidental overdose, due to the abun-
dance of over-the-counter products that include acetaminophen 
as an ingredient, as well as opioid combination preparations with 
acetaminophen.

The second-line systemic agents used in the treatment of 
osteoarthritis are the nonselective NSAIDs, which inhibit both 
cyclooxygenase (COX) 1 and 2. The inhibition of COX-2 results 
in the analgesia of osteoarthritis pain (24), but this is also par-
tially responsible for potential renal toxicity, as COX-2 is also 
expressed in the kidney (14). Inhibition of COX-1 decreases 
platelet aggregation, increases GI vulnerability to gastritis and 
ulceration, and alters renal vascular regulation that can result 
in toxicity. Medications in this group can be prescribed as part 
of a daily regimen or can be prescribed as needed. In general, 
the lowest effective dose should be prescribed, as GI side effects 
are largely dose dependent. To avoid the renal complications 
of chronic use, the clinician should attempt to use intermittent, 
short courses of nonselective NSAIDs to manage flare-ups of 
osteoarthritis pain. Well-designed studies have shown the effi-
cacy of nonselective NSAIDs in reducing pain and improving 
function using objective measures. There are numerous available 
NSAIDs, and none have been shown to be superior to any other. 
Therefore, choice of a particular agent is essentially up to the 
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the role of the physiatrist as the educator of patients, families, 
residents, students, colleagues, and other health professionals.

There are a variety of resources available to physiatrists, 
which provide evidence-based information regarding the treat-
ment of osteoarthritis. The Agency for Healthcare Research and 
Quality (AHRQ) is one of the 12 agencies within the Department 
of Health and Human Services. It is dedicated to the improve-
ment in the quality, safety, efficacy, and effectiveness of health 
care for all Americans. The AHRQ has developed an initiative 
called the National Guidelines Clearinghouse (NGC), which is 
dedicated to providing physicians and other health care providers 
access to clinical practice guidelines. The NGC can be accessed 
via the AHRQ website at www.ahrq.gov. There are currently 
several guidelines available regarding osteoarthritis from vari-
ous professional societies and taskforces.

The American Academy of Physical Medicine and Rehabili-
tation (AAPMR) is an important resource for physiatrists and has 
numerous online resources related to the practice of physiatry. 
The website gives members access to PM&R, Knowledge NOW, 
which is an online resource devoted to clinical topics relevant to 
PM&R. PM&R, the official journal of the AAPMR, is a monthly 
peer-reviewed journal geared for this specialty. In May 2012, 
PM&R published a supplement dedicated to the topic of osteoar-
thritis. Additionally in 2013, AAPMR has recently established a 
Clinical Practice Guidelines Committee that was created for the 
purpose of developing, endorsing, and advocating for key guide-
lines applicable to the practice of PM&R. During its first year, 
the committee reviewed existing clinical guidelines relevant to 
PM&R practice to either endorse or affirm their use in clinical 
practice. At present, there are no guidelines in review regarding 
osteoarthritis; however, this may be an important resource in the 
future.

Other specialty societies have developed osteoarthritis-Â�
specific guidelines that may be of use to physiatrists. The Ameri-
can College of Rheumatology (ACR) recently published the 2012 
ACR Recommendations for the Use of Nonpharmacologic and 
Pharmacologic Therapies in Osteoarthritis of the Hand, Hip, and 
Knee. This guideline can be accessed on the ACR website at 
www.rheumatology.org. The American Academy of Orthopedic 
Surgeons (AAOS) currently has the following 2 clinical guide-
lines, which can be accessed at www.aaos.org: Treatment of Gle-
nohumeral Joint Osteoarthritis and Treatment of Osteoarthritis 
of the Knee.

The Cochrane Collaboration is an independent, international 
network of people dedicated to promotion of evidence-based 
health care. The published Cochrane Reviews are systematic and 
comprehensive reviews compiled and made accessible to help 
health care practitioners, patients, and other stakeholders make 
well-informed decisions about health care.

Patient education regarding osteoarthritis, for both preven-
tion and treatment, should center on weight reduction, avoidance 
of joint injury, and importance of regular exercise. Obesity is 
a primary risk factor for osteoarthritis. Obese patients without 
any symptoms of osteoarthritis should be informed about the 
increased risk of developing symptomatic osteoarthritis and 
should be encouraged to reduce their weight. Obese patients with 

Viscosupplementation, or the injection of hyaluronic acid 
derivatives, was initially developed in an attempt to slow the 
progression of osteoarthritis; however, these agents have only 
been shown to reduce the symptoms of osteoarthritis (14). Since 
hyaluronic acid is decreased in the synovial fluid, these agents 
were thought to restore the hyaluronic acid. However, most of the 
agents have a short half-life in the joint, and therefore the actual 
mechanism of action is unknown. There is evidence to support 
several mechanisms of action, including an anti-inflammatory 
effect, a lubricating effect, an antinociceptive effect, and a syno-
vial cell stimulation effect (14,25). At present, there are several 
products that are approved for the treatment of osteoarthritis of 
the knee. Clinical trials of viscosupplementation in other joints 
have shown some reduction in pain, but there is insufficient evi-
dence to gain FDA approval for its use.

Surgery
Surgical options for the treatment of osteoarthritis should be con-
sidered only for patients who have failed nonsurgical treatment. 
For younger patients, osteotomies are done to improve alignment 
and redistribute joint forces with the goal of delaying the need 
for joint replacement surgery. In older patients, joint arthroplasty 
is appropriate for the treatment of refractory osteoarthritis. The 
timing of the surgery is largely patient-driven and based on the 
severity of the pain and its impact on the patient’s quality of life. 
The primary purposes of these procedures are to reduce pain 
and increase function. Operative candidates must be willing and 
able to participate in postoperative rehabilitation to maximize 
attainment of these goals (14). Total hip arthroplasty and total 
knee arthroplasty are the most common joint replacement pro-
cedures performed. Both procedures have high rates of success 
with predictable and proven long-term results. Total shoulder 
arthroplasty is also associated with good outcomes for reduction 
of pain and resultant improvements in functional status (26).

Practice-Based Learning and Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your osteoarthritic patient care practices, appraising 
and assimilating scientific evidence, and continuously improving 
your patient care practices based on constant self-evaluation and 
lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in osteoarthritis.

2.	 Use methods for ongoing competency training in osteoarthri-
tis for physiatrists, including objectively measuring patient 
outcomes, evaluating current practice, and developing a sys-
tematic QI and practice improvement strategy.

3.	 Locate some resources including available websites for con-
tinuing medical education and professional development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as identification and access of current 
evidence-based treatment guidelines for osteoarthritis, and 
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OBJECTIVES

1.	 Demonstrate skills used in effective communication, counsel-
ing, and collaboration with patients with osteoarthritis and 
their caregivers and families across socioeconomic and cul-
tural backgrounds.

2.	 Discuss how effective communication with patients results in 
better treatment options.

3.	 Discuss appropriate documentation strategies in a patient’s 
medical records for osteoarthritis.

4.	 Delineate the importance of the role of the physiatrist as the 
interdisciplinary team leader and consultant in the care of the 
osteoarthritic patient.

Good communication between the physician and the patient 
and his family is important in all clinical situations, and research 
has confirmed effective communication improves patient com-
pliance and clinical outcomes (29). Treatment of osteoarthritis is 
organized in a multimodal plan, often including lifestyle changes, 
medications, and nonpharmacological interventions. Explana-
tion of the diagnosis, including basic relevant anatomy, correla-
tion with symptoms, and reassurance that treatment is likely to 
improve those symptoms, is important for the patient to start to 
understand from the first visit. Second, the physician must pro-
vide a detailed discussion regarding the initial plan, the rationale 
for the components of the plan, and expected responses to each 
component of the plan. This discussion should include the risks 
and benefits of each component of the plan and should provide 
choices if possible. On subsequent visits, the diagnosis should be 
reviewed with the patient to reinforce understanding of the dis-
ease process. It is important to review the initial treatment plan 
after discussing the initial responses to treatment. Based on the 
response to treatment, the plan should be reaffirmed as appropri-
ate or adjusted as needed. The modified plan should be discussed 
at each visit with patient and family, complete with rationale for 
the options chosen and discussions of risks and benefits.

Communication with the patient should be explicitly doc-
umented in the patient record. Documentation in the medical 
record should reflect the diagnosis as specifically as possible and 
that the diagnosis was discussed with the patient. The clinician 
should allow the patient to ask questions and document that the 
patient was asked and that the questions were answered. Each 
treatment in the plan should be documented clearly with a brief 
explanation of the rationale for choosing that particular treat-
ment; in addition, the discussion of risks and benefits should be 
documented when initiating a new treatment modality. Detailed 
therapy prescriptions should be used to communicate with any 
treating therapists and plans of care initiated by the therapist 
should be reviewed, signed, and sent back to the therapist. Copies 
of relevant treatment plans from other clinicians should also be 
placed in the chart. Many of the medications used in the treatment 
of osteoarthritis have associated risks; it is of particular impor-
tance to document the emergence of any adverse drug reactions 
(ADRs) and the plan to address them.

Traditional approaches to the treatment of osteoarthritis 
have not been multidisciplinary or offered in a collaborative 
fashion, and have failed at minimizing disability. The multi-
modal approach to the treatment of osteoarthritis often requires 

symptomatic osteoarthritis also benefit from weight reduction, 
so weight loss should be encouraged in these patients as well (4).

Joint injury is a known risk factor for the subsequent devel-
opment of osteoarthritis. Soft-tissue injuries can alter joint 
mechanics and have been linked to the development of osteoar-
thritis (4). Injury prevention programs have been studied to pre-
vent anterior cruciate ligament (ACL) injuries, hamstring strain 
injuries, and ankle instability injuries. The prevention programs 
utilized a variety of strategies including balance and propriocep-
tive training, avoidance of high-risk behaviors, use of standard-
ized warm-ups and practices, eccentric training programs, and 
training in sports-specific agility skills. Overall, incorporation 
of injury prevention strategies into routine training programs 
resulted in significant declines in injury rates (27). Joint injury 
is also a potential consequence of work-related activities such as 
overuse syndromes and repetitive stress syndromes. Attention to 
ergonomic design of workstations and employee education pro-
grams have been shown to lower risks of injury (4).

Regular exercise has been proven to be beneficial in a variety of 
ways. Current exercise guidelines recommend “at least 150 minutes 
of moderate-intensity aerobic activity, 75 minutes of vigorous-inten-
sity aerobic activity, or an equivalent combination of each weekly” 
(3). Regular exercise assists with weight management and reduces 
obesity. Maintaining muscle strength is joint protective, both as a 
preventative measure against osteoarthritis and for its treatment. 
Regular exercise is also protective against functional decline (4).

In regard to treatment of osteoarthritis, it is most important 
to emphasize that osteoarthritis is not part of the natural aging 
process. It is a preventable and treatable condition. At present, 
none of the interventions modify the disease process; however, 
evidence-based treatments are successful at relieving pain, mini-
mizing disability, or both (28).

Quantification of functional improvement is useful for 
patients undergoing treatment for osteoarthritis. The West-
ern Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) uses a self-administered 24-item questionnaire 
assessing pain, stiffness, and physical function in patients with 
hip or knee osteoarthritis. The responses are scored from 0 
(none) to 4 (extreme). The final score is the sum of all 24 items. 
A reduction in the score is evidence of improvement. The Lower 
Extremity Functional Scale (LEFS) is a 20-item questionnaire, 
which is designed to assess function in patients with lower limb 
impairments. The responses are scored from 0 (extreme diffi-
culty/cannot perform) to 4 (no difficulty). The final score is the 
sum of all 20 items and higher scores indicated higher functional 
abilities. An increase in score is evidence of improvement. Both 
these tools can be used to objectively measure improvement in 
response to treatment of lower limb osteoarthritis.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
osteoarthritic patients, their families, and the rest of the rehabili-
tation team.
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make treatment decisions (23). Proper procedures for obtaining 
informed consent are appropriate for any invasive procedure and 
should include discussion of noninvasive options and the risks of 
refusal of the proposed procedure.

Patients with the capacity to make decisions have the auton-
omy to accept or refuse any and all treatments. Osteoarthritis is 
not a life-threatening disease, so treatment refusals are rarely 
grounds to breach patient confidentiality in the interest of patient 
safety. The goals of the treatment for osteoarthritis should be 
clear and reviewed with the patient. It is the physician’s respon-
sibility to redirect patients with unrealistic goals and to realign 
those goals with realistic ones. Patients’ beliefs regarding their 
diagnosis of osteoarthritis and its potential effects on quality of 
life should be explored during treatment. Specific education to 
correct misconceptions should be provided to the patient on an 
ongoing basis as these can change as the patient’s understand-
ing improves (9). It then may be appropriate to discuss previously 
refused treatment options.

Physicians must be sensitive to sociocultural factors that 
can impact the physician–patient relationship and ultimately the 
successful treatment of diagnoses such as osteoarthritis. Since 
age, gender, and ethnicity are all not modifiable risk factors for 
osteoarthritis, it is important to screen patients for pain, regard-
less of the purpose of the visit, in an attempt to screen for early 
signs of osteoarthritis. At present, there is no valid screening tool 
for early symptomatic osteoarthritis, so screening for pain and 
careful joint examination in patients with pain may be helpful 
in identifying patients earlier in the disease course. Counseling 
patients about weight loss for obesity, avoidance of joint injury, 
and the role of exercise in maintaining joint health should be 
part of preventative care (4). Cultural and gender differences 
can result in differences in presentation, complaints, tendency to 
ask questions, compliance, and perceptions about the physician. 
Disparities in the treatment of osteoarthritis have been identified 
in racial and ethnic minorities, patients with reduced literacy 
and low education, and in patients with low socioeconomic sta-
tus. These disparities result in greater pain, greater functional 
decline, and more significant earnings losses (31).

The practice of physiatry focuses on both the treatment of 
disease and its resultant disability. Since osteoarthritis is the 
most common cause of disability, physiatrists are uniquely quali-
fied to act as team leaders in the coordination of care in patients 
with osteoarthritis. They are capable of treating the pain associ-
ated with osteoarthritis and are trained to provide many of the 
nonsurgical interventions as well. Additionally, they understand 
the indications for referrals for physical therapy, occupational 
therapy, orthotic fabrication and fitting, and some of the CAM 
therapies. Because of the nature of the specialty, they are natu-
ral advocates for the rights of the disabled, including those with 
osteoarthritis.

Systems-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and the 
ability to recruit and coordinate effectively resources in the system 
to provide optimal continuum of care as it relates to osteoarthritis.

the collaboration of multiple types of health care providers and 
requires commitment to communication among team members. 
The team consists of the patient, usually several physicians, and 
other allied health professionals. The most important member of 
the team is the patient, and all the other team members should 
emphasize this role. Physician team members include the pri-
mary care physician and potentially specialists in physiatry, 
rheumatology, orthopedics, and pain management. Physical 
therapists and occupational therapists may also be part of the 
treatment team, depending on the patient’s needs. If bracing is 
necessary, a certified orthotist may also be added to the team. 
For patients with comorbid mood disorders, the inclusion of a 
psychiatrist, psychologist, or other mental health specialists may 
be of benefit. Several large health systems have developed cen-
ters that provide a comprehensive and integrated approach that 
also includes patient education, complementary and alternative 
modalities, and on-site musculoskeletal imaging (30).

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with osteoarthritis.

OBJECTIVES

1.	 Exemplify the humanistic qualities in patient-centered care.
2.	 Demonstrate ethical principles, responsibilities, and respon-

siveness to patient needs superseding self and other interests.
3.	 Demonstrate sensitivity to patient population diversity, cul-

tural competence, gender, age, race, religion, disabilities, and 
sexual orientation.

4.	 Respect patient privacy, confidentiality, autonomy, and shared 
decision making.

5.	 Recognize the socioeconomic factors and importance of 
patient education in the treatment of and advocacy for persons 
with osteoarthritis.

The physician should exhibit compassion during encounters 
with patients with symptomatic osteoarthritis, as the primary 
manifestations are pain and functional loss, which are clearly 
distressing to the patient. Expressing empathy toward the patient 
has been shown to improve patient satisfaction and compliance 
with treatment, and in general strengthens the physician–patient 
relationship (23). Physician integrity and ethics in treating 
patients with osteoarthritis is partially based in providing treat-
ment options that are evidence based and reviewing the risks and 
benefits of each treatment. Respect and courtesy is provided to 
the patient by maintaining open communication, acknowledg-
ment of the patient’s beliefs and concerns, and understanding 
that despite good evidence and adequate explanation, patients 
have the right to refuse any and all recommended treatments.

Patient-centered care is especially important in the treat-
ment of osteoarthritis. Treatment programs are individually tai-
lored for each patient and the active role of the patient in the 
treatment team is emphasized. Risks and benefits are discussed 
and reviewed whenever necessary to empower the patient to 
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NSAIDs should be used with caution in patients with increased 
cardiovascular risk factors (24).

The prescription of opioid analgesics has substantial risks 
as well. Patients need to be screened for risk factors of abuse and 
diversion prior to starting the medications and must be moni-
tored closely for development of these risk factors. Caution is 
necessary in the use of opioids in the geriatric population as 
these patients have a higher tendency to develop sedation, confu-
sion, and constipation (24).

Regular contact with the physician who is monitoring the 
care of the patient with osteoarthritis is recommended based on 
research in integrated care systems. These patients are seen at 
least once every 6 months if stable, and more frequently if pain is 
uncontrolled, disability increases, or comorbidities warrant more 
frequent follow-up (30).

The Center for Medicare and Medicaid Services (CMS) will 
be requiring physicians to report disease-specific quality mea-
sures in order to obtain full reimbursement for office visits. The 
following list contains examples of these measures: (a) assess-
ment for use of anti-inflammatory or analgesic over-the-counter 
medications, (b) function and pain assessment, (c) percentage of 
patients over age 20 with a diagnosis of osteoarthritis for whom 
a physical examination of the involved joint was performed dur-
ing the initial visit, (d) percentage of patients over age 20 with 
a diagnosis of osteoarthritis on prescribed or over-the-counter 
NSAIDs who were assessed for GI and renal risk factors, (e) per-
centage of patients over age 20 with a diagnosis of osteoarthritis 
during which an anti-inflammatory agent or analgesic was con-
sidered, (f) percentage of patients over age 20 with a diagnosis 
of osteoarthritis with an assessment for use of anti-inflammatory 
or analgesic over-the-counter medications, and (g) percentage of 
patients over age 20 with a diagnosis of osteoarthritis of the hip 
or knee during which therapeutic exercise for the hip or knee 
(therapeutic exercise instructed or physical therapy prescribed) 
was considered.

CASE STUDY

A 55-year-old obese woman comes to your office with right 
knee pain that has progressed over the past 15 to 20 years. 
The pain is worse in the morning and gets better after she 
moves around for about an hour. The patient describes the 
pain as achy and rates the pain 6/10 to 7/10 at its worst. The 
pain bothers her when she goes up and down stairs and has 
gotten to the point that she is scared to take the stairs because 
she feels her knee might buckle. The knee pain is also worse 
when it rains and the knee seems to her to swell. She denies 
any past medical history for diabetes, hypertension, rheu-
matoid arthritis, cancer, hypothyroidism, or any autoimmune 
disorders. The patient has pertinent surgical history for right 
ACL reconstruction and partial right medial meniscectomy 
during college after a soccer injury in her sophomore year of 
division I sport 34 years ago. She claims to have recovered 
fully and was able to return to her prior level of function post 
surgery. She competed all 4 of her college years in division I 
soccer as a striker. The patient has intermittently tried over-
the-counter ibuprofen and acetaminophen with some relief. 

OBJECTIVES

1.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources in the rehabilitation contin-
uum of care for patients with osteoarthritis.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal care for the osteoarthritic patient, with atten-
tion to safety, cost awareness, and risk–benefit analysis and 
management.

3.	 Describe optimal follow-up, quality improvement markers, 
and use of documentation in osteoarthritis rehabilitation 
programs.

Patients with osteoarthritis are encountered throughout the 
rehabilitation continuum of care and there are treatment options 
available in each setting. In acute inpatient rehabilitation, osteo-
arthritis is one of the most common comorbidities affecting 
function. As a primary diagnosis, joint replacement patients can 
be admitted for acute rehabilitation postoperatively to facilitate 
rapid and safe community discharges. Acute inpatient rehabilita-
tion provides short-term aggressive multidisciplinary treatment 
at an intensity of at least 3 hours/day for at least 5 days/week. 
There has been a recent shift of some of the joint replacement 
patients to receiving rehabilitation in a subacute rehabilitation 
setting. This type of setting provides a less expensive, longer 
term, lower-intensity rehabilitation program, defined as at least 
one type of therapy at an intensity of at least 1 hour/day for at 
least 5 days a week.

After discharge from the hospital, acute rehabilitation, 
or subacute rehabilitation, most joint replacement patients do 
require continued therapy in either a home or outpatient setting 
to achieve their maximal goals. The intensity and duration in this 
setting are variable and largely dependent on insurance benefits.

The majority of the patients with osteoarthritis in phys-
iatry practice are encountered in an outpatient setting. Most 
of the patients who require therapy as part of their treatment 
are referred for outpatient therapy. The prescribed intensity is 
variable, but usually two to three times/week. The duration of 
treatment is dependent upon functional improvement, but again 
is largely dependent on insurance benefits and authorization. 
Homebound patients with osteoarthritis can undergo home 
therapy and, if possible, transition to an outpatient therapy set-
ting. Again, the intensity and duration are variable. Patients 
with a primary diagnosis of osteoarthritis can potentially be 
treated in an acute rehabilitation setting, but only in the case 
of significant disability from osteoarthritis with failure of an 
aggressive course of outpatient physical therapy.

Falls are an important safety concern in patients with 
osteoarthritis due to increased functional decline, reduced bal-
ance, and muscle weakness. Fall prevention programs focus on 
patient education, home modifications, and exercises to improve 
strength and balance (15).

Risks associated with the use of NSAIDs are significant in 
patients with osteoarthritis. GI bleeding and renal toxicity are 
known potential risks with the use of NSAIDs, and must be 
used with caution in patients with increased risks of GI bleed-
ing and kidney dysfunction. In patients on selective NSAIDs, the 
risk of cardiothrombotic events is increased; therefore, selective 
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2.	 Which of the following imaging studies of the involved joint 
is indicated for the routine evaluation of patients suspected of 
having a diagnosis of osteoarthritis?
A.	 Plain radiographs are often very helpful, especially in 

early osteoarthritis
B.	 Musculoskeletal ultrasound of the medial meniscus
C.	 MRI of the knee
D.	 CT of the knee
E.	 Osteoarthritis is a clinical diagnosis and imaging studies 

are often not necessary

3.	 Medications used in the management of osteoarthritis are 
often part of a comprehensive treatment plan. Which of the 
following statements is true when managing osteoarthritis?
A.	 COX-2-selective NSAIDs have shown superior efficacy to 

nonselective NSAIDs
B.	 There are no available agents to prevent the development 

or progression of osteoarthritis
C.	 Opioids are first-line agents for use in osteoarthritis-

related pain
D.	 Use of intrathecal opioids is often used for the treatment 

of osteoarthritis
E.	 There are several available agents that have been proven to 

prevent the development of osteoarthritis

4.	 Which of the following best describes the role of exercise in 
the treatment program for patients with osteoarthritis?
A.	 It is not very helpful with weight management
B.	 It has a limited role in improving muscle strength
C.	 It has not been shown to be helpful against functional decline
D.	 Exercise has been shown to reduce pain over time
E.	 It does not have any benefit on protecting the articular car-

tilage from the effect of forces acting across the joint

5.	 Injury prevention programs to prevent ACL injuries use all of 
the following strategies except
A.	 Concentric training programs
B.	 Avoidance of high-risk behaviors
C.	 Balance and proprioceptive training
D.	 Training in sports-specific agility skills
E.	 Standardized warm-ups and practices
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Patient Care

GOALS

A physician trained in Physical Medicine and Rehabilita-
tion (PM&R) should be able to competently evaluate, care for, 
educate, and advocate for individuals preparing for total knee 
arthroplasty (TKA) and total hip arthroplasty (THA) and the 
rehabilitation that occurs before and after these procedures. 
Patients should understand all of the risks, benefits, and course 
of rehabilitation before undergoing TKA and THA.

OBJECTIVES

1.	 Identify the key elements of the history and physical examina-
tion of the adult post hip and knee joint arthroplasty.

2.	 Discuss the impairments, activity limitations, and participa-
tion restrictions associated with hip and knee arthroplasty.

3.	 Describe the psychosocial aspects of hip and knee arthroplasty.
4.	 Identify the key elements in the rehabilitation of hip and knee 

arthroplasty.
5.	 Identify the injuries associated with hip and knee arthroplasty 

and the strategies to prevent them.

The key elements of making the diagnosis of a patient rely 
on a thorough history and physical examination.

HISTORY OF PRESENT ILLNESS

The history of present illness should include a description 
of the surgery performed and any immediate postoperative 
complications.

Past Medical History: With the increasing number of lower 
limb joint replacements, it is important to be aware of the comor-
bidities most common within the patient population undergo-
ing these surgeries. A physiatrist needs to take into account the 
patient’s lifestyle, age, and other risk factors for complications. 
For example, patients undergoing THA tend to be older with an 

average age of 66 years (1). It is estimated that 1% to 3% of those 
older than 65 years will undergo a THA at one point in their 
lifetime (1). Obesity is common in the United States and this con-
tributes to the increasing need for total joint arthroplasties (2). 
Both groups require careful evaluation for other comorbid condi-
tions, such as hypertension or diabetes. Other comorbidities to 
note are coronary artery disease, peripheral vascular Â�disease, 
lumbar spinal stenosis, lumbosacral radiculopathy, and the pres-
ence of significant degenerative joint disease in other joints in 
the lower extremities (3).

Past Surgical History: The physiatrist should carefully 
record the patient’s past surgical history, as the patient may have 
had previous postsurgical complications (such as poor wound 
healing, atelectasis, or deep venous thrombosis) associated with 
those procedures.

Allergies and Medications: It is important to record any his-
tory of allergies as well as a current list of medications.

Social and Functional History: Patient’s type of work, 
hobbies, extent of family/friend support network, and level of 
Â�function prior to the surgery should be recorded. A history of 
alcohol intake, smoking, or substance abuse should also be noted.

Review of Systems: The review of systems should include 
questions about cardiac, pulmonary, gastrointestinal, and genito-
urinary function. It is important to ask about pain in the operated 
joint (quality, intensity, aggravating, and alleviating factors) as 
well as in other parts of the musculoskeletal system (other joints, 
spine) since poorly controlled pain can have an adverse impact 
on the patient’s rehabilitation and recovery.

PHYSICAL EXAMINATION

The physical examination of the post-joint arthroplasty patient 
should include elements to assess cardiovascular and pulmo-
nary function. It is imperative that a thorough musculoskeletal 
assessment also be performed. This includes inspection, palpa-
tion, objective measurement of the active and passive range of 
motion of the major joints in the extremities, and muscle strength 
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testing. The incision line should be inspected for signs of infec-
tion or dehiscence. The skin should also be inspected for pres-
sure ulcers at the heels, sacrum, and ischium. Presence of edema 
in the lower extremities should also be recorded. Palpation can 
provide evidence of painful structures as well as subcutaneous 
fluid collections or adhesions. In performing range of motion 
testing, it is important to record the presence of any contractures. 
The measurements should be made using a goniometer. Strength 
testing should be performed in all of the key muscle groups in the 
lower extremities and upper extremities. Sensory testing should 
include light touch, pinprick, vibration, and proprioception. Mus-
cle stretch reflexes for the upper and lower extremities should 
also be recorded. Proximal and distal pulses should be noted. A 
functional assessment should include bed mobility, transfers, and 
ability to ambulate using an appropriate assistive device.

Common impairments following lower extremity joint 
arthroplasty include weakness in the affected extremity, lim-
ited range of motion, reduced endurance, and impaired balance. 
Activity limitations include difficulty performing activities of 
daily living such as bathing, dressing, grooming, transfers from 
different surfaces, and ambulation on different terrains and 
stairs. Participation restrictions include inability to drive, return 
to work, and high-level recreational activities such as jogging 
and bicycle riding.

To ensure a complete recovery, it is important to under-
stand the psychosocial impact on the physical recovery of the 
patient. The ability to function within the patient’s social envi-
ronment may become very difficult after surgery. The patient’s 
role within his or her family prior to the surgery may need to 
be altered during the recovery period. The patient may experi-
ence a low level of self-esteem if he or she cannot return to his 
or her prior role (e.g., cooking and cleaning the home, primary 
financial provider for the family). It is important to identify for 
the patient a network of family and friends who can assist with 
the physical limitations and also have a positive impact on their 
mental health.

Some patients are highly motivated and push themselves in 
therapy so they can quickly resume their previous level of func-
tioning; however, it is critical that this type of patient be edu-
cated about the disadvantages of pushing therapy too quickly. 
The other type of patient is one who is reluctant to participate in 
therapy and needs to be coaxed into undergoing the rehabilitative 
program. It is always important to remember that some patients 
may have a hard time adjusting to the physical limitations and 
dependency post surgery and can become clinically depressed. 
Patients will need to be counseled on lifestyle changes that will 
improve their overall health as well as the wear and tear on their 
joints. Connecting patients with a nutritionist or other weight 
loss programs will help them attain their appropriate weight for 
height goals and will ultimately help the patient get on the road 
to a healthier pain-free life. Along with a healthier lifestyle the 
benefits of exercise, stretching, and physical therapy go further 
into prevention of postoperative contractures.

Patients who have undergone total joint arthroplasty of the 
lower extremity will have limited ability to return to work for  
several weeks post surgery. Some will have to take an extended 
medical leave from work. Physical therapy, occupational therapy, 

and vocational therapy are all essential components for a quick 
recovery. Regaining the ability to walk without assistance on 
flat surfaces and stairs, increasing the range of motion in the 
affected joint, practicing household chores, and driving are all 
components of therapy to assist in the patient’s return to previous 
functional status.

Ideally, the rehabilitation program for the lower extremity 
joint arthroplasty patient should begin prior to surgery. During 
this period the patient is educated about the surgery and post-
operative rehabilitation and care. Exercise programs to improve 
overall endurance, range of motion, and strength in key mus-
cle groups of the lower and upper extremities would be very 
beneficial.

Following surgery, the rehabilitation program begins on the 
first day post procedure. For hip arthroplasty patients, restric-
tions such as not crossing the legs or bending from the waist 
more than 90° are important to minimize the risk of hip dis-
location (4). Therapies are guided by these restrictions. Physi-
cal therapists work with the patient on improving the range of 
motion of the lower extremities within restriction parameters 
and strength training of key muscle groups such as the hip flex-
ors, abductors, and extensors; knee flexors and extensors; ankle 
dorsi and plantar flexors. Modalities such as cold therapy can 
be used to reduce pain. Functional activities such as bed mobil-
ity, transfers, and ambulation on different terrains and stairs 
are also performed. The patient is also provided with a home 
exercise program. Occupational therapists educate the patients 
on performing specific activities of daily living such as bathing, 
dressing, and toileting within the restrictions of their range of 
motion. In addition, they work with the patient on strengthening 
key muscle groups of the upper extremities and trunk that are 
essential for performing these types of activities and also provide 
the patient with appropriate assistive devices to assist them in 
these activities. In the inpatient rehabilitation setting, the patient 
may also require the services of other rehabilitation team mem-
bers such as rehabilitation nurses, psychologists, social workers, 
and vocational counselors.

In order for the patient to fully benefit from the postopera-
tive rehabilitation, he or she needs to have the pain well con-
trolled. Joint arthroplasty can be a very painful procedure and 
post surgery it is important for patients to actively move pain-
ful joints. The pain can be controlled using modalities such as 
cold therapy and medications such as acetaminophen and opioid 
medications. The timing of medications is important so that the 
maximal analgesic benefit from the medications can coincide 
with the time the patient is actively getting rehabilitation.

Following the initial rehabilitation period, the patient post 
total joint arthroplasty typically continues with rehabilitation 
in an outpatient setting. Here the emphasis is on continuation 
of exercises to strengthen muscles in the affected extremity, 
improve flexibility, increase ambulation distance, and continue 
progress toward independence in activities of daily living. Most 
patients return to their normal activities within 3 to 6 months 
post surgery and are encouraged to maintain an active lifestyle 
thereafter (5). Issues such as return to work and resumption 
of driving are based on patient’s level of function and remain 
Â�barriers that would impede a safe return.
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INJURIES FOLLOWING TOTAL JOINT 
ARTHROPLASTY IN THE LOWER EXTREMITIES

It is important to be aware of injuries that may occur after total 
joint arthroplasty. Complications and risks include but are not 
limited to venous thromboembolism in the lower extremities, 
dislocations, falls, fractures, infections, and pressure ulcers.

Venous Thromboembolism
When a patient undergoes a hip or knee arthroplasty, he or she is 
at an increased risk for the development of venous thromboembo-
lism. Studies have shown rates of thrombosis after joint replace-
ment have been as high as 31% even while on pharmacological 
anticoagulation. One study showed thrombosis in 16% of THA 
patients and 31% after TKA. It has been recommended to use a 
combination of pharmacological anticoagulation with mechani-
cal anticoagulation, such as intermittent pneumatic compression 
(ICP) (6). It is important to educate the patient on the signs and 
symptoms of blood clots such as leg swelling, redness, and pain. 
It is essential to discuss all the medications with the patient and 
help him or her understand the importance of blood thinners.

There are many available options for doctors and patients 
to consider for venous thromboembolism prophylaxis such as 
warfarin, low-molecular-weight heparin, aspirin, rivaroxaban,  
fondaparinux, and compression devices for the lower extremities. 
It is important to not only understand the prophylaxis benefits of 
these drugs but also consider the bleeding risks that come with 
some of these therapies (7). Each drug has its negatives and posi-
tives that need to be considered and discussed with the patient. 
For example, warfarin is a low-cost anticoagulant that has shown 
efficacy in prevention of venous thromboembolisms and has 
lower rates of bleeding, but this benefit is only with compliance of 
the INR between 2 and 3 (7). Studies have shown that up to 83% 
of total hip and knee arthroplasty patients are nontherapeutic on 
postoperative day 4 (7). This shows that warfarin is an effective 
medication but is limited by the ability to control the medication 
within the therapeutic window. Before placing a patient on anti-
coagulants it is important to consider all of the risk factors and 
choose the medication that is best suited for the patient.

Hip Dislocation
Developing a hip dislocation is a potential complication follow-
ing THA. Hip adduction or flexion greater than 90° can cause 
the newly implanted hip to dislocate. To prevent dislocations, hip 
precautions are prescribed: (a) no hip adduction across the mid-
line, (b) no hip flexion greater than 90°. Placing an abduction 
pillow between the patient’s legs can be of benefit. If a disloca-
tion occurs, the patient may be fitted for a brace to maintain the 
correct position.

Hip Fracture
A fracture of the hip is another complication post surgery. 
Healthy areas of the hip may sustain small fractures, which can 
either heal on their own or require bone grafts to fix. To prevent 
fractures post THA, bisphosphonates can be used to decrease 
the risk through primary prevention and secondary prevention 
by 44% and 50% (8).

Infections
Infections are a complication of any surgery at the incision site. 
It is important to do proper wound care for the incision as well as 
be able to recognize whether the wound is infected early so anti-
biotics can be started appropriately. Removing a urinary catheter 
on postoperative day 1 can help reduce the predisposition for get-
ting a urinary tract infection. By administering antibiotics before 
and after the surgery, infections can be prevented. Preoperative 
screening for nasal bacterial colonization several weeks prior to 
surgery can help detect potential sources that predispose pros-
thetics to infections (9).

Pressure Ulcers
Patients who are immobilized in a hospital bed have an increased 
likelihood of developing pressure ulcers. It is important to use 
devices that will alleviate pressure from dependent areas and 
rotate the patient when appropriate. It is also important to moni-
tor any skin breakdown that will potentially lead to ulcer devel-
opment. It is also important to monitor both the operated side 
and the nonoperated side. Areas such as the sacrum and heels are 
especially prone to developing pressure ulcers, so it is particu-
larly important to monitor these areas for skin breakdown.

Falls
Injuries associated with falls can be avoided if the patient uses 
his or her walker or cane appropriately and waits until he or she 
has assistance. This is sometimes hard for a previously inde-
pendent patient to understand. Along with the hip or knee being 
unstable to fully bear weight, the patient may also have postural 
hypotension from lying in bed for a long period of time. Educat-
ing the patient about the risk of falls and providing assistance 
can prevent these injuries from occurring in the inpatient setting. 
Environmental modifications such as lowering the patient’s bed 
and ensuring that the brakes are on, eliminating clutter around 
the bedside, and educating the patient to use a call bell are all 
important to minimize risk of falls. Educating the patient on 
reoccurrence of falls if they do happen is just as important as 
preventing falls in the first place.

Contractures
Hip or knee flexion contractures can occur following lower 
joint arthroplasty. This is a significant complication since it can 
limit functional use of the limb post surgery. All efforts should 
be made to minimize contractures. This includes adequate pain 
control during rehabilitation so that the patient can perform 
range of motion and strengthening exercises and use of braces as 
necessary. Timely and effective communication with the ortho-
pedist and treating therapists is essential.

Footdrop
Footdrop is a possible complication following joint arthroplasty 
of the hip or knee. Possible etiologies include injury to the sciatic 
or common peroneal nerve. The incidence of footdrop is fairly 
low with Weber et al. reporting a 0.07% incidence in 2,012 hip 
arthroplasties (10). Occasionally footdrop may occur secondary 
to acquired spinal stenosis after joint arthroplasty. Sometimes 
this can occur up to 9 months after surgery (11).
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Physical examination can identify weakness in key muscle 
groups involved in knee flexion and foot dorsiflexion coupled 
with sensory loss depending on underlying location of injury. 
Nerve conduction studies and electromyography can help local-
ize the site of nerve injury and determine severity. If the site is at 
the fibular neck, extra cushioning while sleeping and avoidance 
of crossing legs can help alleviate further compression at that 
site. Ankle-foot orthoses will help keep the foot dorsiflexed dur-
ing the rehabilitation.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertain-
ing to hip and knee arthroplasty, as well as the application of this 
knowledge to guide holistic patient care.

OBJECTIVES

1.	 Discuss the following as they relate to hip and knee joint 
arthroplasty: (a) epidemiology, (b) indications and contraindi-
cations, (c) surgical procedure, and (d) rehabilitation.

EPIDEMIOLOGY

Knee and hip joint arthroplasty surgeries have increased over the 
past decade in North America (12). From 1991 to 2010 TKAs alone 
increased 162%, with an annual procedure rate of about 600,000 
procedures (13). Kurtz et al. reported on the prevalence of pri-
mary and revision TKA and THA in the United States using data 
from the National Hospital Discharge Survey and U.S. Census 
from 1990 to 2002 and found 50% increase in the rate of primary 
THAs. Rates for primary TKAs almost tripled. Rates for revi-
sions of TKAs and THAs also increased. The authors concluded 
that in the future the rates for these procedures will continue 
to increase (14). Mehrotra et al. reviewed the data from hospital 
discharges in Wisconsin from 1990 to 2000 and reported that 
the increase in the number of TKAs performed was greatest in 
the 40- to 49-year-old population. The cost associated with these 
procedures increased 109%, with Medicare receiving the highest 
proportion of charges (15). The finding that joint arthroplasty is 
being performed in younger populations has been reported else-
where in the literature as well (16). Racial disparities between 
different groups have also been described, with fewer rates for 
TKAs being performed for African Americans, Hispanics,  
Chinese, and Filipino compared to Caucasians (12,17).

INDICATIONS AND CONTRAINDICATIONS

The primary indication for THA and TKA is to reduce pain 
and disability in the knee and hip, respectively, that have not 
responded well to conservative management. The cause of the 
pain and disability can be attributed to irreversible damage to 
the bone and cartilage in the joint. Some of the etiologies of 
joint disease requiring surgery include osteoarthritis, rheuma-
toid arthritis, avascular necrosis, trauma, and childhood joint 
disease (18).

Some relative contraindications to surgery include individu-
als who are (a) not good surgical candidates, (b) nonambulatory, 
and (c) have osteomyelitis (19). In the past older populations 
were not deemed good candidates for lower limb joint replace-
ment surgery due to factors and comorbidities associated with 
advanced age; however, studies have shown that despite a long 
rehabilitation, this group of individuals can still have very good 
long-term outcomes (20).

SURGICAL TECHNIQUE

Total Hip Arthroplasty
This surgical procedure is performed in an operating room by 
an orthopedic surgeon and can take up to 3 hours. It can be per-
formed with the patient under spinal/epidural or general anes-
thesia. The surgeons generally approach the surgery by making 
a single incision in either the posterior or lateral portion of the 
hip. A recent review of the literature did not find significant dif-
ferences between these two approaches; however, it mentioned 
that there may be an increased risk of nerve injury utilizing a 
direct lateral approach (21). The procedure consists of remov-
ing the damaged femoral head and cartilage using a specialized 
tool called a reamer. The reamer scrapes away damaged tissue to 
prepare the socket for the new hip replacement. Once the socket 
is prepared, the acetabular component of the hip replacement 
(called the shell or cup) is placed into the acetabulum. This “cup” 
is fit to be slightly bigger than the cleared acetabular space to 
allow for a tight fit between the hardware and the pelvis. The 
femur is then prepared and a femoral stem is placed into the 
bone. The femoral stem can be held with or without the use of 
cement. Once the stem is in place, the metal ball is fit tightly into 
it. Once the ball is on the stem, the hip can be reduced and the hip 
joint is intact and in the proper location. The incision is closed 
and proper dressing placed.

Total Knee Arthroplasty Surgery
This surgical procedure is performed in an operating room by 
an orthopedic surgeon and can take up to 2 hours. In the initial 
step, the diseased distal end of the femur and proximal end of the 
tibia are removed to ensure a good surface for the new joint. In 
the second step, the metal implants used to recreate the joint are 
“press fit” or cemented into the bone for a secure placement (22). 
Once the implants have been placed, some surgeons resurface 
the underside of the patella with a plastic button. A spacer is 
then inserted between the two metal components to allow for a 
smooth articulating surface. A review of the literature reported a 
greater risk of future aseptic loosening for cemented fixation vs. 
cementless fixation (23).

REHABILITATION

Early rehabilitation after surgery can help improve outcomes 
such as achievement of functional milestones, fewer postopera-
tive complications, and shorter hospital stay (24).

Cryotherapy has been used following TKA; however, a 
recent review of the literature found a low level of quality for the 
evidence of its effect on postoperative pain, range of motion, and 
length of stay (25).
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There is evidence that the use of continuous passive motion 
(CPM) following TKA can improve active and passive range 
of motion of the joint a few degrees more than without the use 
of CPM; however, the total number of degrees is too small to 
be clinically relevant according to the authors (26). The use of 
neuromuscular electrical stimulation has been described for the 
purpose of improving quadriceps strength before and after TKA; 
however, its effectiveness and use is inconclusive at this time (27).

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and eval-
uating your own patient care practices for patients undergoing 
THA and TKA, appraising and assimilating scientific evidence, 
and continuously improving your patient care practices based on 
constant self-evaluation and lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in THA and TKA.

2.	 Use methods for ongoing competency training in the rehabili-
tation and medical management of patients with a THA and 
TKA for physiatrists, including formative evaluation feedback 
in daily practice, evaluating current practice, and developing a 
systematic QI and practice improvement strategy.

3.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, including 
evidence-based, in treatment of patients with THA and TKA, 
and the role of the physiatrist as the educator of patients, 
families, residents, students, colleagues, and other health 
professionals.

As a physiatrist, it is essential to always self-evaluate and 
recognize one’s own strengths and weaknesses. With respect to 
the care of the adult patient post lower extremity, hip, or knee 
arthroplasty, the physiatrist should keep up-to-date on the cur-
rent surgical procedures, types of implants used, and compli-
cations associated with both of them. Examples of resources 
include Cochrane reviews, Knowledge NOW, orthopedic jour-
nals, and scientific meetings.

The physiatrist should also be familiar with advances in 
rehabilitative treatments as well as health insurance coverage 
issues as they pertain to rehabilitation following these surgeries.

Areas of quality and performance improvement activity in 
the care of adults post lower extremity joint arthroplasty may 
include (a) reduction of the incidence of flexion contractures 
of the hip and knee post joint arthroplasty, (b) reduction of the 
incidence of venous thromboembolism disease post surgery,  
(c) incidence of infections at surgical site as well as urinary tract 
infections, (d) length of stay on an inpatient rehabilitation facil-
ity, and (e) level of function at time of discharge from rehabilita-
tion facility.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
patients, their families, and other health professionals.

OBJECTIVES

1.	 Discuss the key areas for physicians to counsel patients and 
families across socioeconomic and cultural backgrounds.

2.	 Identify key elements that need to be documented in the 
patient’s medical record.

3.	 Demonstrate skills for effective communication and listening 
skills.

4.	 Demonstrate leadership skills and consultative role as it 
relates to hip and knee arthroplasty.

Communication and interpersonal skills are an integral part 
of the care of adults post lower extremity joint arthroplasty. In 
order to be effective, the physiatrist must be an excellent com-
municator with team members such as physical and occupational 
therapists, rehabilitation nurses, social workers, and consultants 
involved in the patient’s care. Communication should be pro-
vided in a collaborative, collegial, and nonjudgmental manner. 
Opportunities for effective communication can be identified in 
formal (team conferences) and informal settings. An effective 
communication tool is the SBAR methodology (28) with read 
back. In this technique, the situation, background, assessment, 
and recommendations are communicated from one provider to 
another. To ensure that the message is clearly communicated, 
the recipient then repeats back the information provided. This 
approach can be used in person as well as on the phone.

Communication with the patient is equally important to 
ensure that the material provided is clearly understood by the 
patient. The patient should be provided with information on  
(a) what he or she needs to do, (b) why he or she needs to do it, 
and (c) the consequences if he or she doesn’t follow the instruc-
tions. To ensure that the patient understands the information pro-
vided, he or she should be asked to repeat back the information 
to the clinician. This provides an opportunity for the clinician to 
correct any mistakes.

Documentation is an integral part of patient care. Maintain-
ing good medical records is a skill that physiatrists learn in their 
residency training and continue learning throughout their career. 
The patient’s chart is an important medium in which all members 
of the clinical team communicate with each other. The informa-
tion provided can help inform other clinicians about pertinent 
information about the patient such as complications post surgery 
and relevant precautions to be carried out during rehabilitation.

Effective communication between patient and physician is 
one of the most important factors in developing trust and build-
ing a therapeutic relationship to ultimately improve the health of 
the patient. Starting from the initial appointment patients begin 
to form an opinion about how trustworthy, honest, intelligent, 
and reliable their physician is. It is important to understand how 
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the relationship with the patient can either improve or deter from 
the ultimate treatment-based efforts. When gathering informa-
tion about the patient, it is always important to ascertain his or 
her understanding of the joint arthroplasty procedure, its possi-
ble complications, and the rehabilitation process. The physiatrist 
should provide information at an appropriate level that takes into 
account the patient’s prior educational level and then ask him 
or her to repeat back the information to ensure understanding. 
Personalized information can be especially effective in engaging 
the patient in his or her recovery.

In the field of physiatry, leadership skills are a very impor-
tant “tool kit” that can greatly improve the physiatrist’s ability to 
effectively manage his or her patients’ care. During the course of 
their training, physiatrists have many opportunities to participate 
in and lead conferences, rounds, discharge planning, and other 
multidisciplinary meetings. The role of a physiatrist within team 
conferences is to monitor and guide the therapies and treatments. 
This open forum for all of the disciplines to participate can be 
quite daunting for physiatrists who are not used to facilitating a 
large group of professionals. As the leader, the physiatrist will 
need to make sure that the group is on task, that the best possible 
care is being provided to all patients, and that everyone has the 
opportunity to have input. It is also important to take the oppor-
tunity to review and reinforce specific precautions or medication 
alerts with the team that are relevant to the patient’s care.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for joint 
arthroplasty patients.

OBJECTIVES

1.	 Demonstrate appropriate humanistic qualities.
2.	 Display sensitivity to a diverse patient population (culture, 

gender, age, race, religion, disabilities, sexual orientation).
3.	 Demonstrate respect for patient privacy and autonomy.
4.	 Demonstrate advocacy, responsibility, accountability, and 

commitment to excellence in quality care.
5.	 Demonstrate responsiveness to patient needs superseding 

self-interest as it relates to joint arthroplasty.

As with any patient, physiatrists should approach patient 
care with compassion and courtesy. Demonstrating respect to 
patients and their families is a cornerstone of developing an 
effective therapeutic alliance. Patients and their families should 
be treated in a courteous and kind manner by the health care 
team. Being diagnosed with osteoarthritis or undergoing a THA 
or TKA can be a very frightening proposition. Through a kind 
and compassionate bedside manner, physiatrists can help patients 
with the challenges faced during their rehabilitation.

It is important for the physiatrist to understand the impact 
of joint arthroplasty surgery in the context of the patient’s cul-
tural background, his or her religious beliefs, and role played 
in the family and community. When undergoing a large opera-
tion such as hip or knee surgery, a patient who was managing 

independently prior to the surgery has to become dependent 
on others for a period of time. This may be extremely difficult 
depending on the patient’s role in his or her family and commu-
nity. For example, in some cultures, the woman may be the only 
person in the home that cooks and cleans; however, once home 
following this major surgery she may not be able to completely 
fulfill this role until her recovery is complete.

Postoperative pain management is another area in which it 
is essential to have a good understanding of the cultural back-
ground of the patient. Cultural sensitivity is important when 
discussing treatment options for pain. In some cultures a homeo-
pathic approach is preferred, whereas in other cultures a patient 
may prefer medications. Addressing the pain and being aware of 
the patient’s wishes shows cultural sensitivity and respect for the 
patient and his or her family.

In this era of technology-based communication, it is impor-
tant to maintain patient privacy and be vigilant for possible pri-
vacy violations. Discussing patient information in the hallways 
or elevators, checking laboratories or information on a computer 
in a common area, and leaving documents with patient informa-
tion in conference rooms are all examples of violations of patient 
privacy.

Successfully advocating for the patient post THA or TKA 
when he or she is in a vulnerable state is a cornerstone of high-
quality physiatric care. It requires carefully listening to the 
patient’s needs and concerns and then acting on his or her behalf 
with his or her best interest in mind. Some examples include  
(a) coordinating medical care among the various medical and 
surgical consultants, (b) ensuring that clinical care is contin-
ued in a safe manner at transition points such as admission and 
discharge from an inpatient rehabilitation facility, and (c) case 
management with health insurance companies to ensure that the 
patient has adequate therapy services, medications, and adaptive 
equipment as he or she transitions to home or other rehabilitation 
settings (e.g., subacute rehabilitation).

Systems-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in the 
system to provide optimal care in the rehabilitation continuum 
for patients that have undergone THA or TKA.

OBJECTIVES

1.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources in the rehabilitation contin-
uum for patients post THA or TKA.

2.	 Describe what constitutes effective patient safety following 
THA or TKA.

3.	 Discuss the importance of documentation throughout the care 
of the patient following THA or TKA.

4.	 Coordinate and recruit necessary resources in the system to 
provide optimal care for patients following THA or TKA, 
with attention to cost considerations, risk–benefit analysis, 
socioeconomics, and follow-up management.
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5.	 Introduce quality improvement as a key factor in joint arthro-
plasty rehabilitation programs, including identification of sys-
tems errors.

Following a total joint arthroplasty of the lower extremities, 
rehabilitation is typically performed in a variety of settings such as 
(a) acute inpatient rehabilitation facilities, (b) subacute rehabilita-
tion facilities, (c) outpatient rehabilitation facilities, and (d) patient’s 
home. The decision on the most appropriate setting depends on a 
variety of factors such as his or her medical condition, ability to 
tolerate a rehabilitation program, health insurance coverage, and 
extent of family support upon discharge to home. The physiatrist is 
the ideal clinician to be involved in this type of decision making.

Once the patient is deemed to be medically stable to 
undergo intensive rehabilitation, he or she may be admitted to 
an acute inpatient rehabilitation facility where he or she will stay 
for approximately 5 to 7 days and receive approximately 3 hours 
of therapy per day. While in that facility, physical and occupa-
tional therapists will work with the patient on ambulation, trans-
fers, and activities of daily living. Alternatively, the patient may 
be discharged to a subacute rehabilitation facility if he or she 
is older, frailer, has poor endurance to tolerate a rehabilitation 
program in an acute inpatient rehabilitation facility, or is deemed 
to require a longer and slower paced course of rehabilitation. 
This latter option is also available to patients who had a slower 
course of recovery in an inpatient rehabilitation facility and are 
not ready to return home.

Follow-up care of a patient who has had a total joint arthro-
plasty is important to achieve the maximal recovery. Once the 
surgery has been completed the process of continued rehabilita-
tion is an essential component. Within 24 hours after surgery, 
rehabilitation will begin and daily physical therapy will continue 
through the course of the patient’s stay at the hospital. Once 
the patient has been discharged, it is essential for him or her to 
understand the importance of attending therapy sessions as well 
as continuing the exercises at home. Outpatient therapy is a vital 
part of the rehabilitation process, and frequency of therapy ses-
sions is variable among physiatrists but should initially be done 
at least weekly; in addition, a follow-up appointment with the 
physiatrist should be scheduled within a few weeks of discharge. 
It is also important for follow-up care to be provided by the sur-
geons to make sure that the incision is healing properly and that 
there are no surgical complications.

As previously mentioned, there are a number of complica-
tions that may occur following a THA or TKA. These include  
(a) dislocations of the hip, (b) hip or knee flexion contractures,  
(c) venous thromboembolism, (d) infections at the surgical site 
and of the urinary tract, (e) pressure ulcers, and (f) falls. It is 
important that the physiatrist use a proactive approach to mini-
mize the risk of occurrence and actively address them once they 
have been identified. The patient should also be educated about 
these potential complications and be involved in efforts to mini-
mize their occurrence.

To ensure that high-quality rehabilitative care is provided, 
there are a number of quality performance indicators that can 
be monitored and compared against appropriate benchmarks. If 
these benchmarks are not available, physiatrists should develop 

their own for their practices and institutions. Some benchmarks 
include (a) level of function at time of discharge from inpatient 
rehabilitation, (b) length of stay on an inpatient rehabilitation 
unit, (c) patient satisfaction with care rendered during period of 
rehabilitation, and (d) complication rate for the previously men-
tioned potential complications. Deviations from benchmarks can 
therefore trigger a quality improvement program.

The total joint arthroplasty patient moves through multiple 
transition points during his or her care. These are present in the 
acute hospital setting as the patient moves from the operating 
room to an intensive care unit or surgical ward. Once medically 
stable to undergo rehabilitation, the patient may be transferred to 
either a rehabilitation unit in the hospital or another institution that 
provides these services. During the rehabilitation stay, the patient 
may need to be transferred acutely if a complication develops. 
Once discharged from a rehabilitation facility, the patient will go 
to either his or her own home or an alternate facility. These transi-
tion points in care are especially vulnerable to communication 
errors between providers. Medication errors and errors regarding 
precautions following total joint arthroplasty are some examples.

To maximize patient safety during these transition points in 
care, it is important to ensure that the “hand-off” of patient care 
is done in an area free of distractions to allow proper communi-
cation between physicians. Important elements of a good hand-
off include (a) updated medication list, (b) patient’s medical and 
surgical history and pertinent complications, (c) weight-bearing 
status, and (d) pertinent precautions relevant to the rehabilitation 
program (e.g., THA precautions).

As mentioned earlier, the SBAR is a structured method of 
communicating patient information across the medical team 
that was described earlier (29). This method helps eliminate 
miscommunication between all of the members of the medical 
team during hand-offs at transition points in care. By using this 
mnemonic, physiatrists can help elucidate the information that is 
necessary for other team members to be well informed and make 
sure patient care is optimized.

There are many areas in the rehabilitation process that are 
very expensive and need to be evaluated for their cost-to-benefit 
ratio. It is important that all quality of care indices are evaluated 
and implemented to maximize patient outcomes while decreas-
ing the cost of care. There are many costs associated with reha-
bilitation following THA or TKA starting with inpatient care. 
While the patient is admitted to the inpatient rehabilitation facil-
ity, there are many services that the patient will receive during 
his or her stay. These services typically include physical therapy, 
occupational therapy, imaging, and laboratory studies. Costs can 
be reduced through timely discharge planning, diligent manage-
ment of medical comorbidities such as hypertension, and atten-
tiveness to postsurgical complications. Being diligent in these 
areas helps the physiatrist decrease the length of stay and there-
fore decrease the health care expenditure for the patient.

CASE STUDY

A retired 61-year-old man with a past medical history sig-
nificant for obesity, hypertension, diabetes mellitus, and 
myocardial infarction has been having increasing difficulty 
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walking over the past 10 years. He was a police officer, who 
had played college football, before retiring 5 years ago due to 
difficulty performing his work-related duties.

Over the past 2 years, he has been suffering from chronic 
knee pain and has had difficulty performing activities of daily 
living. He suffers from decreased active range of motion in 
both knees, and bilateral pain in both knees, his right knee 
worse than his left knee. He describes pain that worsens with 
physical activity and is relieved by rest and over-the-counter 
pain medication. He had one fall at home 2 months ago, but 
did not suffer any negative sequela from it.

After conservative therapies failed to improve his func-
tion, he underwent a right TKA and is referred for physiatrist 
management of his rehabilitative care.

Case Study Discussion Questions

1.	 Identify the pertinent medical and rehabilitative issues for this 
patient during his postoperative care and rehabilitation and 
describe how you would manage them.

2.	 Write a rehabilitation treatment plan for this patient following 
the TKA.

3.	 Identify the patient safety concerns for this patient during his post-
operative care and describe strategies to minimize their occurrence.

4.	 What important information needs to be communicated to the 
patient regarding the TKA, potential complications, and the 
rehabilitation program thereafter?

5.	 What are some key resources for furthering your education 
about total knee arthroplasty and the rehabilitation process 
thereafter using evidence-based resources?

6.	 Describe the key components of the rehabilitation continuum 
of care for this patient.

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Which of the following is not a complication of THA or TKA?
A.	 Deep vein thrombosis
B.	 Paresthesia
C.	 Increased muscle tone
D.	 Infection
E.	 Contractures

2.	 What is the average life span of a lower extremity joint 
arthroplasty? 
A.	 1 to 4 years
B.	 5 to 9 years
C.	 10 to 20 years
D.	 20 to 30 years
E.	 Forever

3.	 What complication of lower extremity joint arthroplasty can 
be directly avoided with postoperative antibiotics? (9)
A.	 Bone fracture
B.	 Joint dislocation
C.	 Infection
D.	 Contracture
E.	 Joint pain

4.	 Which of the following could be a cause of adult hip pain?
A.	 Rheumatoid arthritis
B.	 Trauma
C.	 Avascular necrosis
D.	 Osteoarthritis
E.	 All of the above

5.	 According to recent studies, what is the percent increase in 
the number of primary THAs?
A.	 5
B.	 15
C.	 25
D.	 50
E.	 75
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Patient Care

GOALS

Provide competent patient care that is compassionate, appropri-
ate, and effective for the evaluation, treatment, education, and 
advocacy for patients with spasticity-associated problems across 
the entire spectrum of care, and the promotion of health.

OBJECTIVES

1.	 Describe the key elements of the history and pertinent physi-
cal examination of the patient with spasticity.

2.	 Discuss the impairments, functional limitations, and activity 
limitations relevant to spasticity.

3.	 Describe the impact of spasticity on work, school, and com-
munity activity.

4.	 Propose the long-term consequences of spasticity (e.g.,  
contractures, skin breakdown, etc.).

5.	 Identify potential injuries associated with spasticity 
(e.g., falls).

6.	 Identify the psychosocial and vocational implications of the 
patient with spasticity and strategies to address them.

7.	 Formulate the key components of a rehabilitation or treatment 
plan for the patient with spasticity (e.g., stretching program, 
modalities, etc.).

Clinical evaluation of the patient presenting with muscle 
overreactivity first and foremost requires an in-depth under-
standing of the patient’s underlying condition (i.e., spinal cord 
injury [SCI], traumatic brain injury [TBI], cerebral palsy [CP], 
stroke) as this will help guide the physician’s treatment plan. 
Long-term treatment goals and functional goals are heavily 
influenced by whether the underlying pathology is progressive 
versus static, whether the condition is acute or chronic, as well 
as past treatments utilized and their outcomes. Other etiologies 
of increased tone such as rigidity, catatonia, gegenhalten, or 

contractures (1) must also be ruled out. Identification of poten-
tial triggers such as pressure ulcers, ingrown toenails, catheter 
obstruction, kidney stones, urinary tract infection (UTI), deep 
venous thrombosis (DVT), heterotopic ossification, constipation/
impaction, sepsis, and/or fractures commonly leads to increased 
tone and should be identified during initial evaluation. Improper 
body positioning can often contribute to worsening spasticity 
and contracture. Postures that have a negative impact include a 
scissoring posture (bilateral hip extension, adduction, internal 
rotation), windswept position (hip flexion, abduction, external 
rotation on one side and relative hip extension, adduction, and 
internal rotation on the other), and frog-leg position. Identifica-
tion of a clinical pattern (e.g., location, duration, frequency), the 
presence of pain, the patient’s ability to control involved muscle 
groups, and the functional impact are also included in compre-
hensive history pertaining to spasticity.

When approaching the physical examination, there are sev-
eral key features that help the clinician identify spasticity. Veloc-
ity dependence is a requirement in the diagnosis of spasticity; 
this condition is defined as a velocity-dependent increase in tone. 
Currently, the Modified Ashworth Scale (MAS) that tests resis-
tance to passive movement about a joint with varying degrees 
of velocity and is scaled from 0 to 4—with 0 indicating no tone 
and 4 indicating rigidity—is the most widely utilized scoring 
system to classify tone. In addition, there is the Tardieu scale, 
which quantifies muscle spasticity by assessing the response of 
the muscle to stretch applied at specified velocities. The MAS, 
in addition to motor strength testing and thorough ROM testing, 
comprises the most important clinical examination findings for 
spasticity. Special signs that may be present on examination are 
the “Clasp-knife” phenomenon as well as the “stroking effect,” 
which are not pathognomonic but are commonly elicited. Spas-
ticity more commonly affects antigravity muscles in the upper 
extremity. The most common patterns of upper motor neuron 
dysfunction include adducted/internally rotated shoulder, flexed 
elbow, pronated forearm, bent wrist, clenched fist, thumb in 
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controlled muscle stretch of the limbs. The Brunnstrom method 
advocates techniques to promote activity in weak agonists by 
facilitating contraction of either corresponding muscles in the 
unaffected limb or proximal muscles on the paretic side. No 
solid evidence exists for the use of modalities for spasticity; how-
ever, there is a small body of evidence that electrical stimulation 
techniques, although used for movement loss related to muscle 
paresis, may prove to be a useful adjunct to other treatments such 
as Botox (4).

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertaining 
to spasticity, as well as the application of this knowledge to guide 
holistic patient care.

OBJECTIVES

1.	 Describe the epidemiology of spasticity.
2.	 Describe the anatomy, physiology, and pathophysiology of 

spasticity.
3.	 Review the treatment options and rehabilitation components 

in spasticity.
4.	 Recognize the complications and red flags associated with 

spasticity.

Spasticity is a condition seen in upper motor neuron disor-
ders (UMNDs). Conditions that include spasticity as a clinical 
feature include but are not limited to SCI, stroke, multiple scle-
rosis, amyotrophic lateral sclerosis, hereditary spastic parapare-
sis, and CP. It is rare for spasticity to occur on its own; rather, 
it occurs as one of the positive components of UMND, which 
also include exaggerated tendon reflex, clonus, spastic dystonia, 
increased tone, released reflexes, and Babinski sign. UMNDs 
also comprise negative components which include loss of motor 
control, loss of selective motor control and dexterity, slowed 
movements, and spastic cocontractions (1).

To understand the pathophysiology of spasticity, it is impor-
tant to first understand normal anatomy and physiology of motor 
control. The motor system is a highly complex and integrated sys-
tem that requires input and constant feedback. At the most distal 
aspect of the system there is the motor unit that comprises three 
main fibers, Type 1 (slow, aerobic), Type II (fast, anaerobic), and 
mixed (both Type I and Type II). When working properly, motor 
units fire with the coordination of an agonist and antagonist sys-
tem, with normal patterns of recruitment (5). A feedback loop 
utilizes input regarding muscle length, muscle tension, joint posi-
tion, and velocity. Muscle spindles are a major contributor to the 
feedback loop (Figure 22.1A, B). Attached to the muscle mass 
and containing both Ia and II fibers, the spindle is responsible 
for relaying information regarding position and rate of change 
of the muscle throughout ROM. The spindle also contains the 
gamma motor neuron, which is responsible for maintaining 
proper tension of the spindle. Within the muscle tendon exists 
the Golgi tendon organ. Comprised of Ib fibers, it is responsible 
for limiting muscle contraction to prevent musculotendinous 

palm, and an intrinsic plus hand. In the lower extremity most 
commonly seen patterns include flexed hip, scissoring thighs, 
stiff knee, flexed knee, equinovarus foot with curl or claw toes, 
valgus foot, and hyperextended first toe.

Limitations as a result of spasticity are dependent on sever-
ity and muscle involvement. At the very least it can cause dis-
comfort and pain. Because it limits joint range of motion (ROM), 
it has the potential to limit mobility and produce deformities if 
left untreated. Most individuals will require orthosis for inde-
pendent mobility. If the spasticity is severe enough, mobility may 
be limited to a wheelchair. Limited mobility may also result in 
pressure changes that can lead to skin breakdown. Spasticity can 
present challenges in respect to hygiene maintenance, bowel/
bladder care, and sexual relationships, as the axilla, hands, and 
genitals can be difficult to access. It is important to understand 
that spasticity is not always detrimental. For instance, spasticity 
in trunk muscles may help with transfers; hip and knee extensor 
spasticity facilitates standing, transfers, and ambulation; soleus 
spasticity helps children with CP toe off; and finger flexor spas-
ticity may allow people to manage utensils and self-care items.

Spasticity can substantially impact the quality of life in 
those affected. In surveys of patients’ perceptions of problems, 
spasticity has been consistently identified in the top three to 
five life concerns (2). The Patient Reported Impact of Spastic-
ity Measure (PRISM) was created to define and measure extents 
to which quality of life is affected in SCI patients with spastic-
ity. The 7 factors assessed are social avoidance/anxiety, psycho-
logical agitation, daily activities, need for assistance/positioning, 
positive impact, need for intervention, and social embarrassment 
(3). Although this scale is used in a specific subset of patients 
with spasticity, it can be extrapolated for the spastic population 
and can offer insight into common difficulties that they face in 
interactive environments.

Left untreated, spasticity can lead to contractures that are 
difficult to correct and make self-care, hygiene, mobility, and 
transfers extremely difficult for both patient and caregiver. Over 
time asymmetric pull of overactive muscles can cause deformi-
ties and alter posture. Positioning and pressure relief are constant 
considerations as there is a high prevalence of skin breakdown in 
this patient population. Most common areas of skin breakdown 
include hands, axilla, elbows, genital area, sacrum, and ischium.

The most common injuries seen as a result of spasticity are 
those related to impaired mobility, such as falls, and pressure 
ulcers. When a patient is nonambulatory secondary to spasticity 
he or she has a higher propensity to sustain fractures especially 
in long bones. Hip dislocation may also occur in those that have 
hip joint involvement that is severe.

The severity of spasticity will guide the treatment plan, and 
rehabilitation must always be included. When constructing a 
therapy plan for spasticity, the goal is to reduce pain, regain func-
tion, and/or preserve function. This is accomplished by focusing 
on aggressive passive ROM, with a goal of 2 hours of stretch-
ing per day. In cases of focal spasticity, splinting/orthosis may 
also be indicated. There are several different approaches utilized 
by physical therapists to treat spasticity; most literature exists 
regarding techniques for stroke patients. The Bobath method 
aims to reduce spasticity through attention to trunk posture and 
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FIGURE 22.1â•‡ (A): Nuclear bag and nuclear chain fibers 
of the muscle spindle. (B): Influences on the stretch 
reflex. (Redrawn from Braddom, RL. Physical Medicine 
& Rehabilitation, 4th ed., Chapter 30, Philadelphia, PA: 
Elsevier; 2011.)
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injury by initiating antagonist and inhibiting agonists. Moving 
proximally, spinal interneurons (Ia, Ib, Renshaw, propriospinal) 
play a large role in motor control. Ia and Ib interneurons work to 
facilitate both the muscle spindle and the Golgi tendon organs, 

respectively. Renshaw cells receive input directly from the alpha 
motor neuron allowing for direct cessation of agonist activity by 
directly engaging the alpha motor neuron. They also promote 
antagonist’s function by way of the antagonist’s Ia interneuron. 
Supraspinal stimuli are diverse and complex. The corticospinal 
tract is derived from extrapyramidal cells from the prefrontal 
region, the supplementary motor region, the cingulate gyrus, and 
the postcentral gyrus of the parietal lobe. Extensor pathways of 
the brain are the pontine medial reticulospinal and lateral vestib-
ulospinal pathways. The pontine system facilitates the alpha and 
gamma motor neurons of the extensors of the limb muscles with 
some input into the system from the sensorimotor cortex. The 
lateral vestibular is found in the ventromedial portion of the cord 
and terminates at the spinal cord motor neurons. Stimulating this 
tract affects the motor neurons of the flexor muscles differently 
from the extensors, with the alpha and gamma motor neurons 
of the flexors inhibited and those of the extensors facilitated. 
The nucleus of the cerebellum also has an excitatory influence 
on extensor pathways (6). There are numerous pathways that 
facilitate flexion, whereas extensor inhibition occurs mainly in 
the medullary lateral reticular formation (MLRF). The cortex 
facilitates MLRF’s action, and cortical injury can lead to net 
overactivity of the lower extremity extensor system. The MLRF 
demonstrates its effect through its connections to the motor neu-
rons, type Ia interneurons, and type Ib system. In cats the corti-
cospinal, corticoreticulospinal, and corticorubrospinal tracts all 
show significant flexor facilitation. Through interneurons, the 
corticorubrospinal tract excites flexor motor neurons and inhib-
its extensors. In addition, the medullary reticulospinal tract is a 
predominant part of a largely flexor-oriented system (7).

Spasticity is defined clinically as a motor disorder charac-
terized by velocity-dependent increase in stretch reflexes with 
exaggerated tendon jerks, resulting from hyperexcitability of 
the stretch reflex. Although there is no definitive consensus on 
the pathophysiology of spasticity, the most commonly utilized 
theory is that a lower threshold exists for motor neuron response 
to stretch. This lower threshold is coupled with long discharges 
that result in an alteration of the balance between inhibitory and 
excitatory inputs to motor neurons, with the excitatory component 
being more frequently activated. Some have expressed the belief 
that the ionic properties of the membrane itself are changed as 
well. Other proposed theories involve central collateral sprouting, 
presynaptic disinhibition, and denervation hypersensitivity, as well 
as neurotransmitters serotonin and substance P malfunction (8).

There are a variety of treatment options available for spastic-
ity. The clinician must be aware that increased tone is not always 
detrimental, in many cases the existence of tone allows for func-
tional capacity that wouldn’t be obtainable in its absence. As such, 
spasticity requires consistent monitoring and feedback by both 
the patient and the treatment team to maintain the appropriate 
balance for optimized function. Persistent neglect of this condi-
tion will lead to progression of spasticity and eventually rigidity 
and contractures. It is also a condition that fluctuates in severity 
based on nociceptive, visceral, or somatic stimuli. Depending on 
the primary pathology it may also worsen as the disease pro-
gresses. The goal of the provider when treating spasticity may 
include pain reduction, decreased spasms, facilitation of orthotic 
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Tizanidine (Zanaflex) is a centrally acting alpha-2 adrener-
gic agonist with the typical side-effect profile of sedation, hypo-
tension, dry mouth, bradycardia, dizziness, flushing, and liver 
toxicity. For the latter, baseline liver function tests (LFTs) are 
indicated before starting this medication as well as consistent 
LFT monitoring. Studies have shown tizanidine to be as effec-
tive as baclofen and diazepam in treating spasticity in SCI, MS, 
and TBI, as well as better overall tolerability. The starting dose 
is 2 to 4 mg at night, which may be increased to a maximum of 
36 mg/day as tolerated.

Clonidine (Catapres) has the same mechanism of action as 
tizanidine with the same side-effect profile with a more profound 
effect on blood pressure leading to hypotension and syncope, as 
well as ankle edema and depression. This medication is most 
commonly prescribed in a transdermal form of 0.1 mg/week 
with a maximum dose of 0.3 mg/week. The oral form is dosed at 
0.05 mg twice daily with a maximum dose of 0.4 mg/day.

Dantrolene, most commonly known for its treatment of 
malignant hyperthermia and neuroleptic malignant syndrome, 
has classically been used for spasticity of central origin based 
on its peripheral mechanism of action (blocks Ca++ release from 
sarcoplasmic reticulum of striated muscle). As with tizanidine 
this medication requires monitoring of LFTs as there is a high 
risk of liver toxicity. Other side effects include weakness, fatigue, 
paresthesias, diarrhea, nausea, and vomiting. The starting dose is 
25 mg twice daily with maximum dose of 400 mg/day.

Individuals with more focal spasticity (i.e., stroke, TBI) 
respond favorably to injectables. Most commonly used partic-
ulates for chemodenervation are botulinum toxin type A and 
phenol. It should be noted that phenol is not recommended for 
treatment of upper limb spasticity (4). Phenol has the ability to 
block spasticity for months to years and is most commonly used 
in concentrations of 2% to 7%. Complications of phenol blocks 
include dysesthesias, muscle pain, muscle weakness, transient 
edema, DVT, skin sloughing if injected superficially, and serious 
systemic reactions if injected intravascularly.

The neurotoxin derived from Clostridium botulinum bac-
teria has seven serotypes of which only A (Botox, Dysport, 
Xeomin) and B (Myobloc) are available in the United States. 
When injected, the toxin is taken up by the nerve terminal 
where it prevents exocytosis of acetylcholine into the nerve ter-
minal cleft. The effects of botulinum toxin last anywhere from 
2 to 6 months with peak effect occurring around 4 to 6 weeks. 
Dosing is different depending on type. Type A dosing is 25 to 
200 units per muscle, with a documented maximum dose of 
400 units, although much higher doses have been administered 
without adverse effects. Type B starting dose is 10,000 units. 
The protocol for both forms is spacing of 3 months between 
injections and injections are most commonly administered 
using EMG guidance to ensure correct anatomical position 
of targeted muscle. Contraindications include known sensitiv-
ity, myasthenia gravis, Lambert-Eaton syndrome, motor neu-
ron disease, and concomitant treatment with aminoglycoside 
or spectinomycin antibiotics. The side-effect profile includes 
weakness, ecchymosis, flu-like syndrome, dysphagia, nerve 
trauma, pain/soreness, antibody formation resulting in ineffec-
tiveness of future botulinum toxin injections.

management, ease of care, changing positioning for pressure 
relief, release inhibition of antagonists, as well as improvement in 
hygiene, transfers, activities of daily living (ADLs), and mobility. 
As with most treatments it is always advisable to start conserva-
tively, especially in the acute phase of the primary injury because 
more aggressive interventions may negatively impact recovery. 
As discussed previously, the mainstay of conservative manage-
ment is constant stretching, minimum of 2 hours/day, to prevent 
progression of tone and to maintain ROM. In cases of focal spas-
ticity, splinting/orthosis may also be indicated. There are several 
different approaches utilized by physical therapists to treat spas-
ticity, and most literature exists regarding techniques for stroke 
patients. The Bobath method aims to reduce spasticity through 
attention to trunk posture and controlled muscle stretch of the 
limbs. The Brunnstrom method advocates techniques to promote 
activity in weak agonists by facilitating contraction of either cor-
responding muscles in the unaffected limb or proximal muscles 
on the paretic side. Other modalities that haven’t been strongly 
studied but are still utilized by therapists include cryotherapy, 
electrical stimulation, splinting/casting, positioning, vibration 
therapy, and relaxation techniques.

If spasticity remains detrimental after conservative treat-
ment and removal of inciting factors, then pharmacological man-
agement may be indicated. When considering oral medication for 
the treatment of spasticity the functional impairment and con-
figuration of involved muscles must be factored into the choice 
of pharmacologic management. Generally speaking, individuals 
with processes that result in diffuse spasticity (i.e., SCI, MS) will 
respond to oral agents whereas those with focal spasticity will 
not. Current oral medications indicated for the treatment of spas-
ticity focus on enhancement of segmental inhibition via GABA 
(baclofen), modulating the monoamines (tizanidine), alteration 
of ion channels (dantrolene, benzodiazepines, clonazepam, gaba-
pentin, pregabalin, topiramate, vigabatrin, lamotrigine, riluzole, 
clonidine, cyproheptadine, and chlorpromazine), and inhibition 
of excitatory amino acids (orphenadrine, memantine, carisopro-
dol, and cannabinoids). Although the list of potentially beneficial 
oral agents is extensive, there are several that are more com-
monly used and therefore warrant more detailed descriptions. 
These include baclofen, diazepam, tizanidine, dantrolene, and 
clonidine.

Baclofen is a GABA agonist that is particularly useful for 
spasticity secondary to SCI and MS. Dosing is usually started 
at 5 mg twice daily and increased to three times daily with a 
maximum daily dose of 80 mg. The side-effect profile is some-
what extensive and includes but is not limited to a lower seizure 
threshold, sedation, weakness, GI symptoms, tremor, insomnia, 
and confusion. It is also important to note that baclofen should 
never be withdrawn suddenly and must be tapered off to prevent 
seizures.

Diazepam (Valium) has demonstrated benefits in those with 
SCI- and MS-related spasticity by facilitating GABA’s effect on 
receptors. It is not indicated for those with TBI secondary to its 
negative effects on attention and memory. The starting dose is 
usually 4 mg at bedtime or 2 mg twice daily with a maximum 
dose of 60 mg/day. Side-effect profile most commonly includes 
sedation, memory impairment, and decreased REM sleep.
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interpersonal and communication skills to effectively provide 
care and advocate for their patients with spasticity.

There are several strategies that physiatrists can use to iden-
tify gaps in their knowledge base about spasticity. Self-reflection 
on their clinical practice, self-assessment examinations, asking 
trusted colleagues to provide feedback to them on their practice, 
and asking patients under their care for their feedback on the care 
provided are just some examples.

Physicians should be current on published spasticity lit-
erature of major journals, be familiar with the teaching and 
learning resources produced by national and international pro-
fessional organizations, attend local and national conferences on 
spasticity, and have a keen awareness of clinical practice guide-
lines (CPGs). The three major journals of Physical Medicine 
and Rehabilitation (PM&R) are American Journal of PM&R, 
Archives of PM&R, and PM&R. Two major SCI journals are the 
Journal of Spinal Cord Medicine and Spinal Cord. Two major 
PM&R professional organizations with a strong presence in the 
United States are Association of Academic Physiatrists (AAP) 
and American Academy of Physical Medicine and Rehabilita-
tion (AAPM&R). American Spinal Injury Association (ASIA), 
the International Spinal Cord Society (ISCoS), and the Academy 
of Spinal Cord Injury Professionals (ASCIP) are three major SCI 
professional organizations. All of these organizations host annual 
educational and scientific conferences that may cover spasticity. 
Guidelines specifically regarding pharmacologic treatment of 
spasticity in both children and adolescents with CP and Botox 
neurotoxin for treatment of spasticity can be found published 
by the American Academy of Neurology (www.aan.com). The 
Paralyzed Veterans of America (www.pva.org) has produced 
CPGs specifically addressing spasticity management in multiple  
sclerosis that are available for free download.

Spasticity can be associated with or exacerbate conditions 
such as contractures, pressure ulcers, and predisposal to falls and 
joint subluxation. The incidence and prevalence of these poten-
tial spasticity-related complications can be tracked and bench-
marks established as sources of comparison. The physiatrist can 
use this information to develop quality improvement projects 
that can minimize their occurrence.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and build relationships 
and resolve conflicts with spasticity patients, their families, and 
other health professionals.

OBJECTIVES

1.	 Describe the importance of effective communication between 
physiatrists and rehabilitation teamwork, as applicable to 
patients with spasticity across socioeconomic and cultural 
backgrounds.

2.	 Identify key areas for physicians to educate patients and fami-
lies specific to spasticity.

On the more invasive end of the treatment spectrum exists 
the intrathecal baclofen pump and surgical interventions. Intrathe-
cal baclofen pumps (ITB) may be indicated in individuals with 
spasticity occurring diffusely in bilateral lower extremities, which 
has not responded well to therapeutic doses of oral baclofen. Sur-
gical ablation of peripheral nerves is usually reserved for patients 
in whom conservative antispasticity treatments have failed. Surgi-
cal sectioning of tendon and muscle combined with postoperative 
serial splints can be used in patients with persistent deformity (e.g., 
Achilles tendon lengthening for equinus deformity at the ankle). 
In patients with potential for functional voluntary movement, 
fractional lengthening of forearm finger flexors, release of elbow 
flexors, and tenodesis may facilitate arm placement and grip (9).

There is an art to the treatment of spasticity and the approach 
to treatment should always be conservative. There exists the 
potential for serious adverse events with all of the treatment 
options discussed. It is imperative that the physician be thor-
oughly educated and understands the importance of introduc-
ing new treatments slowly, as well as closely weighing out the 
risks/benefits, including costs, before starting new treatments. 
For instance, it would be negligent for a physician to overdose a 
patient with Botox leading to weakness, a fall, and a hip fracture.

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your spasticity patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 
your patient care practices based on progressive self-evaluation 
and lifelong learning.

OBJECTIVES

1.	 Identify areas of self-assessment pertinent to the evaluation 
and management of spasticity.

2.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

3.	 Describe some areas paramount to self-assessment and life-
long learning such as quality improvement markers; review 
of current guidelines, including evidence-based, applicable in 
the treatment and management of patients with spasticity; and 
the role of the physiatrist as the educator of patients, families, 
residents, students, colleagues, and other health professionals.

Physiatrists providing care for patients with spasticity should 
have a working knowledge of the assessment of the patient with 
spasticity. The physiatrist should be cognizant of the impair-
ments, activity limitations, and participation restrictions that are 
commonly seen in children and adults living with spasticity and 
use that knowledge to develop a comprehensive treatment plan to 
minimize complications associated with it.

Physiatrists should be up-to-date on the pathophysiology 
and treatment of spasticity, and have a working knowledge of 
side effects or adverse effects associated with the treatments. 
It is equally important that physiatrists have the necessary 
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clinical expertise in this area and the emphasis on teamwork that 
is part of his or her training.

Preventive stretching, applying modalities, educating care-
givers about ROM, identifying muscles for chemodenervation, 
and assisting with assessment during ITB trials are all integral 
aspects of care that these team members can offer. The person 
with spasticity clearly needs to be central to the process, ensur-
ing that the main goal of treatment is appropriate and beneficial 
to their desired outcome. This is the only way for spasticity man-
agement plans to truly be successful. Desired outcomes range 
from improved hygiene and decreased pain to more complex 
goals such as improved mobility.

PATIENT EDUCATION

Physicians should educate patients and families early about the 
sequelae of the upper motor neuron syndrome, positioning, and 
ROM activities. There are many options for spasticity treatment, 
including pharmacologic agents, chemical denervation, botuli-
num toxin therapy, intrathecal therapy, neurosurgical surgery 

3.	 Identify key points to be documented in patient records to pro-
vide effective communication between team members with 
respect to spasticity.

4.	 Delineate the importance of the role of the physiatrist as the 
interdisciplinary team leader and consultant for the spasticity 
patient.

Effective communication and interpersonal skills between 
physicians and their patients and families are important in 
optimizing patient care. It is a central clinical function, and 
the resultant communication is the heart and art of medicine 
and a central component in the delivery of health care. Cre-
ating a good interpersonal relationship, facilitating exchange 
of information, and including patients in the decision-making 
process are the three main goals of doctor–patient communi-
cation. There are barriers that exist to proper communication: 
patient’s anxiety and fear, doctor’s burden of work, fear of liti-
gation, and unrealistic patient expectations. It is important not 
only to recognize these barriers, but also to move past them, 
as the ultimate objective of any doctor–patient communication 
is to improve the patient’s health and medical care. Effective 
communication between physicians and patients involves both 
style and content. Examples include allowing extra time for 
interactions, avoiding distractions, maintaining eye contact, lis-
tening, and frequently summarizing important points. Empathy 
and use of open-ended questions are other examples of integral 
communication skills (10).

These mentioned skills are of importance when caring for 
patients with spasticity and should be applied when counsel-
ing patients and families. Specifically, counseling should be 
on the causes of sudden increases in spasticity. This is clini-
cally relevant, as spasticity can be caused by a worsening of 
a disease process, such as multiple sclerosis, or by irritants. It 
is important for patients, families, and caregivers to recognize 
potential irritants and seek appropriate medical attention in a 
timely manner. Of paramount importance in the spasticity man-
agement plan is maintaining ROM, either by the person with 
spasticity or passively by another person. Counseling individu-
als with spasticity and their caregivers of ROM is key to ensure 
that such a strategy is incorporated into normal daily life to 
maintain muscle length.

Spasticity and its associated symptoms can span the course 
of an individual’s neurological condition and management may 
be necessary for a significant amount of their lifetime. Care is 
therefore often managed by many different disciplines across 
health and social care sectors. Teamwork is of importance, as 
all these disciplines offer their support to facilitate the patients 
to integrate management and treatment strategies into their daily 
life. It is fundamental to have input from several sources, as one 
service or provider in isolation is inadequate. Appropriate team 
members can assist in the management of spasticity and include a 
coordinated rehabilitation team consisting of a physiatrist, physi-
cal therapist (PT), occupational therapist (OT), speech and lan-
guage pathologist (SLP), neurosurgery, and orthopedic surgery 
when appropriate (Table 22.1).

The physiatrist is in an excellent position to function as a 
team leader for the management of spasticity due to his or her 

Physiatrist: May design the rehabilitation program, working 
with other team members to maximize the patient’s function 
and minimize the disabling aspects of the neurologic injury. 
The physiatrist may also prescribe medications, identify key 
muscles for chemodenervation, and administer treatments. 
Also, he or she may assist with assessment of intrathecal 
baclofen pump trials and pump refills.

Physical Therapist (PT): May perform or direct another 
person to perform the exercises that are necessary to 
assist in maintaining the range of motion of limbs affected 
by spasticity. The PT may also apply and fit braces, 
splints, or casts that may be prescribed by the physiatrist. 
May direct training to improve the patient’s gait and may 
instruct patients and caregivers on how to position affected 
arms and legs to help reduce spasticity. A PT often works 
closely with an occupational therapist to design changes 
in the home and equipment that might be necessary to 
accommodate the patient’s needs.

Occupational Therapist (OT): May teach modifications 
for dressing, feeding, and grooming to both patient and 
caregiver. May also offer expertise on adaptive devices such 
as wheelchairs and bath equipment and may advise on 
home and workplace modifications to increase accessibility 
and ease of use. The OT is usually the medical professional 
that advises on issues such as seating, writing, and use of 
facilities.

Neurosurgeon (or certain pain physicians): May implant a 
baclofen delivery pump for patients with severe spasticity 
(Modified Ashworth Scale—grade 3 or greater), if the 
response is positive to a screening test. Neurosurgeons 
may also perform selective dorsal rhizotomy when other 
treatments are inadequate (11).

Orthopedic Surgeon: May perform procedure(s) to help 
reduce or correct contractures that lead to abnormal 
positioning of joints. Orthopedic operations often involve 
reconstruction or revision of tendons and bones.

TABLE 22.1â•‡ The Spasticity Management Team
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3.	 Respect the importance of patient’s beliefs and goals, privacy, 
confidentiality, and autonomy as it applies to spasticity.

4.	 Demonstrate sensitivity to culture, diversity, gender, age, race, 
religion, disabilities, and sexual orientation as it may apply to 
patients with spasticity.

5.	 Exhibit responsibility and accountability of physiatry as it 
applies to spasticity.

The physiatrist should treat patients affected by spasticity in 
a respectful, compassionate, ethical, and courteous manner that 
is respectful of their cultural background, gender, race, religious 
beliefs, and sexual orientation. The physiatrist is responsible and 
accountable for the appropriate medical and rehabilitative care of 
the patient with spasticity and coordination of spasticity-related 
treatments in order to minimize complications.

Spasticity can present in varying degrees and in a plethora 
of diagnoses. A single generalized presentation of spasticity does 
not exist. Not fully recognizing its unique presentations and chal-
lenges would be a tremendous disservice to the patient. Often, 
this is not well understood even by health care professionals. The 
focus tends to be on the diagnosis and treatment plan, where the 
focus should be on the patient. Patients should not be defined by 
their diagnosis, but rather given the respect and courtesy to be 
seen as individuals dealing with something that has an impact on 
their daily lives. In physiatry, a field where the focus is on func-
tion and daily living, this needs to be paramount.

In conversing with and about patients with spasticity, great 
compassion must be implemented. The medical term spastic was 
first used to describe CP although this is not the only diagnosis that 
presents with spasticity. However, the word began to be used as an 
insult to imply stupidity, physical ineptness, or incompetence. Over 
time, it has lost its negative connotation and begun to be used to 
describe someone who is uncoordinated. However, use of any form 
of this word shows a lack of respect and understanding for those 
who are truly suffering with spasticity. These are individuals who 
are dealing with a true neurological condition. This is something 
to not only be careful of, but also something that should be taught 
to others who may not be as familiar with spasticity as physiatrists.

Each patient is affected by spasticity in a different way. For 
some, it may be hygiene that is their biggest concern; for others, 
it may be pain or function. It is important to listen carefully as 
to what the patient wishes to achieve with whatever interven-
tion, if any, you choose to suggest based on his or her presenta-
tion. Although, as a physician, there may be goals one wishes 
to set for them and treatments one wishes to try to fulfill those 
goals, ultimately it is the patient’s choice to choose what he or 
she believes is best for him or her. Patients should be active par-
ticipants in the process with informed consent attained in each 
step. There should be clear understanding of what is going on by 
the patient or by the person assigned to make decisions, if the 
patient cannot do so himself or herself, so that he or she has all 
the information to make the best decision. For example, when 
prescribing medications or performing toxin injections, it is cru-
cial that the physiatrist is very clear and specific as to possible 
side effects, duration of efficacy, follow-up requirements, and 
so on, to make sure patients have all the information to make 
an informed decision. It is also just as important to remember to 

such as dorsal rhizotomy, and even orthopedic procedures. Edu-
cation should be provided in regard to the treatment options for 
diffuse areas versus focal or segmental areas with spasticity.

For example, chemodenervation may be more appropriate 
with affected discrete areas, and treatment that is more global 
should be applied if the condition is systemic. Other consid-
erations when discussing treatment options are whether the 
spasticity affects upper or lower limbs. Patients with severe 
spasticity often receive multiple treatments in combination, as 
often is the case. When these spasticity treatments are offered, 
education about potential side effects is absolutely necessary, 
as well as the potential for reduced muscle strength or func-
tion. The overall medical condition of the patient is important. 
Patients dealing with hypotension, syncope, balance difficulty, 
and ataxia may not be able to tolerate the side effects of certain 
agents. These agents that can potentially cause somnolence and/
or dizziness include baclofen, benzodiazepines, dantrolene, and 
gabapentin.

It is also critical to discuss costs when offering treatment 
options. When physicians, patients, and family deal with certain 
third-party payers or private health insurance companies, they may 
not cover the cost of intrathecal baclofen and botulinum toxins. 
These treatment options are expensive and paying out of pocket 
for certain modalities is not realistic. Financial issues should be 
addressed when dealing with the various treatment options. These 
are examples of topics that should be addressed and discussed in 
detail when educating patients and families with spasticity.

MEDICAL DOCUMENTATION

There are key points that should be documented in the patient 
record that provide effective communication between team mem-
bers with spasticity. The MAS is used to score individual muscle 
movement as the limb is moved throughout the entire ROM. The 
amount of resistance (0–4) is recorded at each patient encoun-
ter and should be used to quantify the intensity of the spasticity. 
It is necessary to ensure ongoing documentation of compliance 
with therapeutic interventions and evaluation of orthotic or posi-
tioning devices. Functional changes (i.e., transfer difficulty) and 
limitations should be closely monitored and can be obtained 
from the patient or caregiver. Lastly, documenting skin integrity 
is essential because pressure ulcers may lead to devastating con-
sequences if left unnoticed.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with spasticity.

OBJECTIVES

1.	 Exemplify the importance of integrity, respect, compassion, 
ethics, and courtesy in the care of patients with spasticity.

2.	 Demonstrate the importance of patient-centered care, 
informed consent, and maintaining patient confidentiality in 
spasticity.

Cristian_87833_PTR_22_257-266_13-08-14.indd   263 8/13/14   11:31 AM



264â•‡ ■â•‡ II: Core Clinical Competencies

System-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in 
the system to provide optimal continuum of care as it relates to 
spasticity.

OBJECTIVES

1.	 Identify the key components in the spectrum of rehabilitation 
continuum of care settings for patients with spasticity.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal and variety of care options available for the 
spasticity patient, with attention to safety, cost considerations, 
risk–benefit analysis, and management.

3.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources.

4.	 Describe optimal long-term follow-up for spasticity patients, 
markers of quality of care, improvement metrics, and use of 
documentation in such rehabilitation programs.

5.	 Identify potential health care system errors in the care of 
spasticity.

The evaluation and treatment of spasticity commonly occurs 
in both inpatient and outpatient settings. Physiatrists can provide 
consultative services on spasticity-related matters, acute medi-
cal and surgical services, as well as in skilled nursing facilities. 
They can be actively involved in the treatment of adults and chil-
dren admitted to inpatient rehabilitation facilities for acute reha-
bilitation services as well as rehabilitation in facilities providing 
subacute level rehabilitation services. Spasticity care can also 
occur in specialized multidisciplinary outpatient clinics or in 
the private offices of physiatrists. Ideally, spasticity care should 
occur in a coordinated manner across the rehabilitative health 
care continuum by a team of clinicians well versed in the practice 
of spasticity management providing specialized and individual-
ized care for the patient.

Physiatrists, ideally, like to see patients from point A to 
point Z and follow with them in their journey providing sup-
port, advice, and interventions along the way. Spasticity is pres-
ent in a multitude of diseases and conditions. They may evaluate 
patients in the early stages of their disease process with no spas-
ticity, only to see them later with advanced spasticity. In theory, 
they would like to be able to intervene before their spasticity 
becomes advanced. Physiatrists turn to members of the reha-
bilitation team, including but not limited to the patient himself 
or herself, caregivers, and therapists for input on any issues that 
may be developing that they are unaware of. Once identified and 
evaluated, they can better serve their patients and their needs, 
whether it is offering a new therapy, medication, injection, and 
so on. They can then continually reassess and assure that no issue 
related to the patient’s spasticity is left unaddressed.

Safety is a major concern in spasticity. Depending on the 
severity and location of the spasticity, safety concerns can range 
from gripping a hot cup of coffee to falls to developing skin 
breakdown and decubitus ulcers. Educating the patient and/or his 

guard a patient’s privacy. This can often be forgotten, especially 
when there may be many people caring for the patient, or if the 
patient cannot communicate for himself or herself. But, it is a 
physician’s duty to be mindful that the patient is at the center 
and that his or her privacy is guarded and wishes are respected 
at all times.

Often, patients suffering with spasticity need to rely on 
others for help. In severe cases, hygiene can be a problem for 
patients. The spasticity or even contractures can be so great, 
just to be able to clean private areas may present a challenge. 
In certain cultures and religions, this may present a real issue. 
Great respect and understanding must be taken with regard to 
a patient’s age, sex, religion, cultural background, and sexual 
orientation. It is important to know the patients and not to 
offer treatments or interventions that may offend them in any 
way.

A physiatrist’s goal is always for the patient to attain the 
greatest amount of functional independence with the least 
amount of burden or suffering. The physiatrist’s responsibility          
is to present to the patient ways to attain the personal goals he or 
she set out, whether it be hygiene, pain control, or simply being 
able to shake someone’s hand. The field of medicine is never 
stagnant. It is a physician’s duty to be up-to-date on the latest 
research and treatment options available to patients. Although 
patients may decide not to pursue any of the avenues a physician 
suggests, it is nevertheless his or her responsibility to ensure that 
the patient has all the information necessary to make the best 
informed decision possible.

There are very few fields of medicine, let alone areas out-
side of medicine, that understand what spasticity is and how it 
can affect the day-to-day living of patients. Physiatrists must be 
their patients’ best advocates. Sometimes, that includes the phy-
sician calling an insurance company to facilitate and expedite 
an approval of an oral medication, injection, or procedure that 
can benefit the patient. It is often an arduous process that can 
take hours, maybe days, to convince the insurance company of 
its benefits for a specific patient with spasticity. But, part of a 
physiatrist’s role is to be that advocate. Physiatrists are uniquely 
qualified for that role because they can speak of specific func-
tional goals/benefits in the spasticity population, where most 
other physicians cannot.

Another key component is knowledge. Arming people with 
knowledge of what spasticity is and why physiatrists do what 
they do can change how they view and interact with those who 
have spasticity. Often, patients or their families/caregivers, espe-
cially of the more disabled patients, find themselves frustrated, 
exhausted, and depressed. It takes time, energy, and patience to 
do or assist patients in their daily exercises, transfers, ambulation, 
medications, and so on. But physiatrists must advocate for their 
patients, especially those who cannot speak for themselves. They 
must ensure that the best is always being done for the patient. If 
there are concerns, a physiatrist should not to be afraid to broach 
a topic and provide support and compassion, sometimes just an 
ear, to make sure that with all the extraneous stuff, it is never 
forgotten that the patient is at the heart of it all.
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of spasticity and even fewer are experts on how to approach/man-
age it. As previously stated, ideally physiatrists like to be able to 
start with patients from point A, the point where they are initially 
diagnosed, and be able to follow them through to point Z. Often-
times, however, by the time they see a physiatrist, their spasticity 
has already begun to negatively impact their daily lives. Perhaps 
this is because physicians outside of physiatry are unaware that 
physiatrists are specifically trained in spasticity. A major source 
of error in our health care system is not knowing when to refer 
out, of not knowing when something is out of the realm of exper-
tise, and where to then be able to refer a patient to receive the 
best care for his or her condition. This is especially true with 
spasticity as physicians, not necessarily trained in spasticity, try 
and manage it on their own. Only when it has progressed and is 
usually more severe do they start to seek out where to refer the 
patient. It is important for patients with spasticity to be followed 
by an expert in spasticity from as early on as possible because 
physiatrists can better identify barriers, safety concerns, and 
treatment pathways that are specific to this population.

CASE STUDY

JR is a 75-year-old African American man with a history of 
hypertension, diabetes type 2, hyperlipidemia, and left MCA 
CVA (diagnosed 2 years prior) that presents to your outpa-
tient spasticity clinic because of difficulty walking. He also 
complains of pain in his right arm, most notably around his 
right elbow and right hand. He states that although he uses a 
rolling walker and right solid AFO in the community to ambu-
late, he still has difficulty advancing his right leg and has sig-
nificantly worsened over the last year. JR denies any buckling 
of the knees or toe catching with use of his AFO. He denies 
any falls or near falls in the last year. His last therapy session 
was 4 years prior and he admits that he has not seen any 
physicians for follow-up since his stroke. He lives with his 
wife in a private home and has needed some more assis-
tance from his wife with certain ADLs over the past year.

On motor examination the patient was noted to have the 
following findings on the right side: mild shoulder abduction, 
elbow flexion, and grip weakness of 4/5. Hip flexors were 4/5, 
hip extensors 4/5, hip abductors preserved 5/5, knee exten-
sor strength preserved 4/5, knee flexors 4/5, ankle dorsiflex-
ion was 0/5, planter flexion 1/5, and foot eversion 0/5. JR’s left 
upper and lower extremity strength was grossly intact. His tone 
was found increased, most notably in right elbow flexor and 
right intrinsic hand muscles, MAS 3. On careful inspection of 
his hand, the patient was noted to have breakdown of his skin 
over the palmar aspect of his right hand. Tone in the right knee 
flexor was MAS 3. Sensory, DTRs, cranial nerves, and tone 
were all normal. Evaluation of gait revealed a slightly extended 
lordotic posture, short stance phase without push off on the 
right, diminished heel strike, and right steppage gait pattern. 
He was also noted to have difficulty advancing his right leg sec-
ondary to his increased knee flexion tone and his right elbow 
was flexed to 45° throughout ambulation. The patient’s right 
solid AFO appeared to fit well and there was no apparent skin 
breakdown over his right lower extremity on careful inspection.

or her caregivers as to what the patient’s limitations are will help 
ensure their safety. Physiatrists always stress the importance of 
their patient’s independence and autonomy, without sacrificing 
safety. It is not possible for physicians to be able to account for 
every situation that their patients might find themselves in. But, 
stressing what they can do while providing education as to what 
they may need assistance with can be effective as well. Physiat-
rists tend not to stress what a patient cannot do, but instead stress 
what they can do with whatever adaptations or devices are neces-
sary. When it comes to their safety, it is crucial not to disillusion 
patients or their caregivers, as this can be potentially dangerous.

On first evaluation of a patient with spasticity, a full history 
and physical including a functional examination must be per-
formed. Identifying the patient’s goals and concerns should guide 
one as to what the next steps may be for each individual patient. 
If medication is prescribed, it is important to follow up closely 
with the patient to ensure there are no adverse side effects, verify 
he or she is tolerating the medications, or see if a dose increase 
or decrease is warranted. If physical or occupational therapies, 
or both, are prescribed, it is important to follow up with both the 
patient and therapist consistently to see what progress, if any, is 
being made, and especially to see if any issues are arising that 
the physiatrist is unaware of, but are being brought to the fore-
front in therapies.

If an orthotic is prescribed, close communication with the 
orthotist is important as well as follow-up with the patient once 
he or she receives the orthotic to assess both fit and function. If 
a patient is deemed a good candidate for an intervention such 
as with a botulinum toxin, close follow-up is important to know 
whether it is has helped, or in some cases made them worse. 
Some patients use their spasticity to function, like for stand-
ing or walking. Certain interventions may treat their spasticity 
but cause them to lose function. It is therefore very important 
to closely follow these patients to reassess and reevaluate on a 
consistent basis.

Caring for a person suffering with spasticity can be costly. 
Depending on what needs the patients have and the degree of 
assistance they require, costs can be quite high, placing a finan-
cial burden on both the patient and caregivers. When a physiat-
rist offers different treatments, device, or equipment options, it is 
important to be able to break down for the patient the cost, risks, 
and benefits of each. In an ideal world, everything would be cov-
ered by insurance and patients would not need to consider cost 
in their decision-making process, but this is a real concern for 
many. Another concern for patients is the risk–benefit analysis 
in varying treatment options for spasticity. There are few treat-
ments that are risk free. Even seemingly benign interventions 
such as bracing can come with a risk of discomfort. For some 
patients, the benefits outweigh the discomfort, but others may 
prefer another modality, as the discomfort may be too great. As 
stated previously, education and information is key to allowing 
patients to make the most informed decision they can. For every 
option a physiatrist provides for a patient in regard to his or her 
spasticity, it is important to know the costs, risks, and benefits of 
each treatment, intervention, and/or modality.

There are few fields in medicine that have an intimate knowl-
edge of spasticity. Few are experts in the recognition and grading 
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4.	 When considering a treatment option for a patient with spas-
ticity, what is the most important factor to guide treatment?
A.	 Cost
B.	 Side effects
C.	 Patient preference
D.	 Insurance coverage
E.	 Physician preference

5.	 A 15-year-old boy with spastic CP presents with worsening 
tone in his right elbow flexors. On examination the joint can-
not be ranged due to the severity of his tone and is documented 
as a 4 on the MAS. Which term best defines this score?
A.	 Flaccidity
B.	 Contracture
C.	 Rigidity
D.	 Clonus
E.	 Hypotonic
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Case Study Discussion QUESTIONS

1.	 What are some of the key details of JR’s history and physi-
cal that will contribute to his treatment plan and what further 
information might be warranted?

2.	 What is the indicated treatment cascade that should be uti-
lized based on JR’s findings?

3.	 As JR’s physiatrist, what are some ways to strengthen future 
compliance in regard to spasticity follow-up visits?

4.	 What key points should you educate JR and his wife (care-
giver) about with respect to his spasticity management?

5.	 As a physiatrist, what are some of your responsibilities as it 
pertains to professionalism in this case?

6.	 What is the optimal follow-up care for JR?

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Which of the following is an example of effective commu-
nication between physicians and patients when dealing with 
spasticity?
A.	 Not allowing extra time for interactions
B.	 Minimal eye contact
C.	 Being distracted during the patient encounter
D.	 Using “open-ended” questions
E.	 Infrequently summarizing points discussed with the 

patient during encounter

2.	 You are treating a 35-year-old male patient with a C5 ASIA. 
Which of the following antispasticity agents binds to GABA 
receptors in the spinal cord to inhibit reflexes that lead to 
increased tone?
A.	 Tizanidine
B.	 Clonidine
C.	 Baclofen
D.	 Dantrolene
E.	 Botulinum toxin

3.	 In caring for a patient with spasticity, it is the responsibility of 
the physiatrist to
A.	 Treat the patient based only on symptoms
B.	 Be the patient’s advocate
C.	 Present treatment options only covered by insurance
D.	 Set goals for the patient
E.	 Exclude caregivers from the decision-making process
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Patient Care

GOALS

Evaluate and develop a rehabilitation plan of care for patient with 
upper extremity musculoskeletal injuries (UEMIs) that is com-
passionate, appropriate, and effective for the treatment of neuro-
muscular problems across the entire continuum of care and the 
promotion of health.

OBJECTIVES

1.	 Perform a comprehensive evaluation of a patient with UEMI.
2.	 Formulate an optimal rehabilitation management plan for the 

patient with common acute, subacute, and chronic orthope-
dic and rheumatologic conditions including pain management 
and the role of medications and injections.

Disorders of the upper extremity comprise some of the most 
common reasons that a patient will seek the care of a physician. 
The most common presenting initial symptom is pain. Pain may 
be localized or may be referred to the neck or throughout the 
entire upper extremity; this is known as “referred pain.” An 
appropriate medical history and physical examination should be 
performed to determine the location and etiology of any upper 
extremity disorder.

History should include when and where the pain originated, 
radiation of the pain, factors that worsen and improve the pain, 
associated neurologic symptoms, and maneuvers performed to 
alleviate or relieve the pain. History should also include recent 
traumatic events or sports or work-related maneuvers that may 
have induced the pain. Some good mnemonics to remember 
when taking a history for pain are “SOCRATES” or “PQRST” 
(see Table 23.1).

Physical examination, which includes many provocative 
tests, should begin with a basic examination of the entire cer-
vical spine and upper extremity to determine the area with the 
most severe pain. Even after finding the location of the pain, care 

must be taken to examine the joint above and below that level 
of pain. Examination should include inspection, palpation, range 
of motion (ROM) measurement, and manual muscle testing. 
Sensory testing and the testing of reflexes are usually normal in 
musculoskeletal injuries but are also important to check in order 
to rule out other conditions. Table 23.2 provides the normal val-
ues for ROM of the upper extremity and Table 23.3 lists the grad-
ing system used for manual muscle testing. History and physical 
examination should not be overlooked as it is said that over 80% 
of diagnoses are made on history alone, a further 5% to 10% on 
examination, and the remainder on investigation (1).

This chapter focuses on a few of the most important upper 
extremity conditions divided by body location including rotator 
cuff (RTC) tears/syndromes, medial and lateral epicondylitis, 
and de Quervain tenosynovitis.

Shoulder disorders: The RTC is composed of four mus-
cles: supraspinatus, infraspinatus, teres minor, and subscapu-
laris. These muscles work cohesively to rotate the arm and 
stabilize the humeral head against the glenoid. RTC tears are 
frequently diagnosed, especially in those older than 60 years of 
age, and often occur from direct trauma, or the result of chronic 
impingement (2). Partial tears, however, are frequently idio-
pathic and incidentally diagnosed in the elderly. The partial RTC 
tear typically affects the supraspinatus tendon, which is often 
weakened from poor vascular supply, injury, and subacromial 
impingement. Pain often initially presents with repetitive over-
head activities, and any action that involves flexion, abduction, 
and internal rotation. Patients may feel crepitus, clicking, or a 
catching sensation with overhead activities. Pain may be noctur-
nal and can be referred anywhere along the deltoid musculature. 
Tears of the RTC are the most common injury to any tendon in 
the body and can originate from an intrinsic or extrinsic cause. 
Extrinsic tears result from an attrition, which might have been 
caused by a subacromial bony prominence, while intrinsic tears 
can originate within the tendon body itself due to age-related 
degenerative changes, giving rise to partial and later complete 
rupture of the tendon body (3).
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TABLE 23.2â•‡ Upper Extremity Range of Motion

Movement Degrees

Shoulder Flexion 0–180

Abduction 0–180

Extension 0–45/60

Internal rotation at 
90° abduction

0–80/90

External rotation at 
90° abduction

0–90

Internal rotation (walk 
finger up the back)

to T7

Elbow Flexion 0–145/150

Forearm Pronation/supination 0–80/90

Wrist Flexion 0–80

Extension 0–70

Radial deviation 0–20

Ulnar deviation 0–30/35

Thumb

CMC Abduction 0–70/80

Flexion 0–15/45

Extension 0–20

Opposition Tip of thumb to tip of 
fingers

MCP Flexion 0–50/60

IP Flexion 0–80

Digits (2–5)

MCP Flexion 0–90

Hyperextension 0–45

PIP Flexion 0–100

DIP Flexion 0–90

Hyperextension 0–10

TABLE 23.1â•‡ Pain Mnemonics

SOCRATES PQRST

S—Site

O—Onset

C—Character

R—Radiation

A—Alleviating factors

T—Timing

E—Exacerbating factors

S—Severity (scaled 1–10)

P—Provocation/palliation

Q—Quality of pain

R—Region/radiation

S—Severity

T—Timing

TABLE 23.3â•‡G rading for Manual Muscle Testing

5 Normal strength; ability to resist against maximal 
pressure throughout range of motion (ROM) against 
gravity

5− Uncertain muscle weakness

4+ Inability to resist against maximal pressure 
throughout ROM

Holds test position against moderate to strong 
pressure in antigravity position

4 Ability to resist against moderate pressure 
throughout ROM

4− Ability to resist against minimal pressure throughout 
ROM

Holds test position against slight to moderate 
pressure in antigravity position

3+ Ability to move through full ROM against gravity  
and to resist against minimal pressure through 
partial ROM, then contraction breaks abruptly

3 Ability to move through full ROM against gravity

3− Ability to move through greater than one-half ROM 
against gravity

2+ Ability to move through less than one-half ROM 
against gravity

Moves to completion of range against resistance with 
gravity eliminated

2 Ability to move through full ROM with gravity 
eliminated

2− Ability to move through greater than one-half ROM 
with gravity eliminated

1+ Ability to move through less than one-half ROM with 
gravity eliminated

1 A flicker of movement is seen or felt in the muscle

Tendon becomes prominent or feeble contraction 
felt in the muscle, but no visible movement of the 
part

0 No contraction palpable in the muscle

Physical examination should include strength, sensation, 
and ROM evaluation, as well as provocative testing including, 
but not limited to, the Neer and Hawkins tests for impingement, 
the supraspinatus test used to discover supraspinatus pathology, 
and the drop arm test to evaluate for a RTC tear. The Neer sign 
is performed with the examiner stabilizing the scapula and pas-
sively flexing the arm with the thumb pointing downward. Pain 
on forward flexion is an indication of a positive test for shoulder 
impingement. Hawkins test involves stabilizing the scapula, pas-
sively abducting the shoulder to 90°, flexing the shoulder to 30°, 
flexing the elbow to 90°, and internally rotating the shoulder. 
Again, pain is an indication of a positive test for impingement. 

Cristian_87833_PTR_23_267-277_13-08-14.indd   268 8/13/14   12:26 PM



23: Musculoskeletal Disorders: Upper Extremityâ•‡ ■â•‡ 269

The supraspinatus test or “empty can” test involves patient 
testing at 90° elevation in the scapular plane and full internal 
rotation (empty can) with the patient resisting downward pres-
sure exerted by the examiner at the patient’s elbow or wrist. If 
weakness or pain occurs during the movement the supraspinatus 
Â�tendon can be affected. In the drop arm test the examiner grasps 
the patient’s wrist and passively abducts the patient’s shoulder 
to 90°. The patient is then asked to hold the arm in that position. 
Inability to do so may be indicative of a severe or complete tear 
of the RTC. Sensory and reflex testing are usually found to be 
unaffected if the cause of the pain is a RTC tendinitis or tear. The 
differential diagnosis for a patient with a suspected RTC tendon-
itis or tear should include neurologic and nonneurologic condi-
tions. Some nonneurologic conditions that should be considered 
are a glenolabral tear, acromioclavicular sprain, occult fracture, 
osteoarthritis, rheumatoid arthritis, adhesive capsulitis, myofas-
cial pain syndrome, and myofascial thoracic outlet syndrome. 
The neurologic conditions that should be considered are cervical 
radiculopathy, brachial plexopathy, suprascapular neuropathy, or 
neurogenic (true) thoracic outlet syndrome.

Elbow and forearm disorders: Most common elbow disor-
ders include medial epicondylitis, also known as golfer’s elbow, 
and lateral epicondylitis, also known as tennis elbow. Medial 
epicondylitis is often caused by a repetitive valgus stress to the 
elbow. The repetitive throwing and swinging motions often lead to 
inflammation of the common flexor tendon at the elbow. Recur-
rent microtrauma can affect all medial elbow structures, which 
include the medial epicondyle, the medial condylar epiphysis, and 
the medial collateral ligament (MCL) of the elbow, which cause 
hypertrophy of the medial epicondyle (4). Patients usually report 
pain and sometimes swelling in the area just distal to the epicon-
dyle, which may radiate proximally or distally. The patient may 
also provide a history of having difficulties with some wrist/hand 
movements like gripping a doorknob or carrying a shopping bag. 
On physical examination, the patient will illustrate tenderness 
distal to the medial epicondyle, reproducible with resisted wrist 
flexion. Sensation and deep tendon reflexes are usually normal 
except that ulnar neuropathy symptoms may occur in up to 20% 
of patients found to have a medial epicondylitis.

Lateral epicondylitis (aka tennis elbow) can occur insidi-
ously from many different physical maneuvers, but is often attrib-
uted to poor technique during backhand swings or inappropriate 
grip strength or string tension, while playing racquet sports. 
These motions will cause microtearing of the extensor carpi 
radialis brevis. Patients will present with pain and weakness in 
grip strength and tenderness distal to the lateral epicondyle at 
the extensor muscle origin. Two tests that can be used to assess 
for lateral epicondylitis are Cozen test and the middle finger test. 
Cozen test is positive when resisted wrist extension triggers pain 
to the lateral aspect of the elbow, owing to stress placed upon 
the tendon of the extensor carpi radialis brevis tendon, with the 
elbow in extension. The middle finger test is positive for lateral 
epicondylitis when the proximal interphalangeal joint of the long 
finger is resisted in extension and pain is felt over the lateral epi-
condyle. The differential diagnosis for a patient with a suspected 
epicondylitis should include osteoarthritis, osteochondral loose 
body, triceps tendonitis, elbow synovitis, posterior interosseous 

nerve syndrome, median or ulnar neuropathy about the elbow, 
acute calcification about the lateral epicondyle, anconeus com-
partment syndrome, degenerative arthrosis, lateral ligament 
instability, bursitis, bone infection or tumor, radial head fracture, 
or collateral ligament tears.

Wrist and hand disorders: de Quervain tenosynovitis, a 
common disorder of the wrist/hand, most commonly occurs due 
to overexertion related to either household chores, one’s occupa-
tion, or recreational activities causing a stenosing tenosynovitis 
of the synovial sheath of the tendons of the abductor pollicis lon-
gus (APL) and extensor pollicis brevis (EPB) in the first com-
partment of the wrist due to repetitive use. Patients will often 
report pain at the dorsolateral aspect of the wrist with referred 
pain toward the thumb and/or lateral forearm. Physical exami-
nation will reveal pain and tenderness on the radial side of the 
wrist associated with recurrent movements. Edema and crepitus 
may also be present. Physical examination should also include 
the Finkelstein test, which is positive when pain is elicited in the 
radial wrist while the wrist is forced into ulnar deviation with the 
thumb enclosed in a fist. Sensation and deep tendon reflexes will 
be normal. Symptoms of numbness should alert the clinician to 
consider an alternative diagnosis with a neurologic cause (i.e., 
carpal tunnel syndrome, cervical radiculopathy). In some cases, 
de Quervain disease is associated with rheumatoid arthritis, and 
thus a full examination of the hand should be performed bilater-
ally to evaluate for any swelling, malalignment, or deformities of 
any of the joints.

The differential diagnoses for de Quervain tenosynovitis are 
carpal joint arthritis, rheumatoid arthritis, radial nerve injury, 
cervical radiculopathy, carpal tunnel syndrome, Kienbock dis-
ease, triscaphoid arthritis, intersection syndrome, ganglion cyst, 
scaphoid fracture, and radioscaphoid arthritis.

The ailments discussed above are only a small list of the inju-
ries that can occur to the upper extremity. Disorders of the shoul-
der, elbow, wrist, and hand can greatly impact a patient’s activities 
of daily living (ADLs) and therefore are extremely important to 
diagnose and treat correctly in a timely manner, allowing the 
patient to return to his or her previous functional status.

Treatment of the above mentioned injuries should be indi-
vidualized and take into account factors such as acuity and 
severity of the injury, first time occurrence vs. reoccurrence, 
complications associated with the injury, comorbid conditions 
that can have adverse impact on treatment plan, and age of the 
patient. Sample rehabilitation programs often consist of interven-
tions such as modalities, strengthening and flexibility exercises, 
education on body mechanics with activities, and a home exer-
cise program. Factors such as precautions while exercising, types 
of exercise equipment to be used, and rate of progression should 
also be considered.

Medical Knowledge

GOALS

Demonstrate knowledge of established evidence-based evolv-
ing biomedical, clinical epidemiological, and sociobehavioral 
sciences pertaining to UEMI, as well as the application of this 
knowledge to guide holistic patient care.
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OBJECTIVES

1.	 Describe the epidemiology, etiology, anatomy, physiology, 
and pathophysiology of UEMI.

2.	 Describe the role of imaging studies in the diagnosis of UEMI 
as well as their optimal timing and use.

3.	 Propose management approaches for UEMI.

Knowledge of anatomy and pathophysiology is the first step 
in developing a treatment plan for a patient with an upper extrem-
ity musculoskeletal disorder. This section focuses on the anat-
omy and pathophysiology of each disorder, the diagnostic testing 
used, and the available treatment options.

Shoulder disorders: RTC tears can either be traumatic or 
degenerative. Traumatic RTC tears are a common injury seen 
in the upper extremity in the younger population of athletes and 
laborers, whereas degenerative tears occur in older individuals. 
In a recent study by Mall et al., nine studies of traumatic RTC 
tears were analyzed, showing that the most common mechanism 
of injury was falling onto an outstretched arm, causing the supra-
spinatus muscle to be involved in 84% of tears, the infraspinatus 
torn in 39% of cases, and the subscapularis in 78% of injuries. 
Tear size was less than 3 cm in 22%, 3 to 5 cm in 36%, and 
greater than 5 cm in 42% of cases (5).

RTC tears can also occur in association with other shoulder 
injuries, such as a broken clavicle or dislocated shoulder. Chronic 
tears are indicative of extended use in conjunction with other 
factors such as poor biomechanics or muscular imbalance. Ulti-
mately, most are the result of wear and tear that occurs slowly 
over time as a natural part of the aging process. They are more 
common in the dominant arm; however, a tear in one shoulder 
should raise suspicion for an increased risk of a tear in the oppos-
ing shoulder. Several factors contribute to degenerative or chronic 
RTC tears, of which repetitive stress is the most significant factor.

There are three types of tears that can occur to the RTC.  
A full-thickness tear can be massive and cause immediate func-
tional impairments. A partial-thickness tear can be broken down 
into a tear on the superior surface into the subacromial space or 
inferior surface on the articular side. All these tears can be trau-
matic or degenerative (6).

As previously mentioned, history and physical examination 
are the most important elements in making any diagnosis; this 
includes diagnosing a RTC tear. There is no indication for any 
laboratory studies. Imaging studies can be helpful in confirm-
ing the diagnosis and eliminating other possibilities. MRI of the 
shoulder is the gold standard. A CT scan is a good study to see 
osseous structures but is not as effective in revealing soft-tissue 
injuries like a RTC tear. The initial imaging test usually per-
formed is an x-ray to rule out any bony abnormalities. One might 
see a suggestion of a tear if there is upward migration of the 
humeral head or sclerotic changes at the greater tuberosity seen 
on x-ray. Over the past few years ultrasound is being used more 
frequently, as it is more cost effective and less invasive and has 
been proven comparable to MRI in efficacy in the diagnosis of 
supraspinatus tendon tears. It should be noted that a normal MRI 
cannot fully rule out a small tear (a false negative) and partial-
thickness tears are also not as reliably detected (7).

Treatment of RTC disorders varies, and is dependent on its 
acute vs. chronic nature, the age and activity level of the patient, 
and how debilitating the tear is to the patient. Physical therapy 
is the mainstay of treatment and is successful in most patients. 
The basic phases of rehabilitation include (a) pain control and 
reduction of inflammation, (b) restoration of normal shoulder 
motion, (c) improved strength, (d) improved proprioception, and 
(e) return to task or sport-specific activities. Pain control and 
reduction of inflammation may be obtained by a combination 
of relative rest, icing, electrical stimulation, and acetaminophen 
or a nonsteroidal antiinflammatory medication. Subacromial 
injections of corticosteroid can also be therapeutic. If a patient’s 
condition has not improved in 3 months then a surgical consulta-
tion should be considered. There is no evidence of better results 
from early rather than delayed surgery, and many with partial 
tears and some with complete tears will respond to nonoperative 
management. For this reason, many first recommend nonsur-
gical management of RTC tears. Early surgical treatment may 
be considered in acute tears that are significant (greater than  
1 cm–1.5 cm) or in young patients with full-thickness tears who 
have a significant risk for the development of irreparable RTC 
changes (8).

Elbow and forearm disorders: Medial and lateral epicon-
dylitis are the most common disorders of the elbow, with lateral 
epicondylitis accounting for the majority of cases. Medial epi-
condylitis, which accounts for 10% to 20% of epicondylitis in 
the elbow, is usually found in the dominant elbow of a golfer or 
pitcher due to the valgus stresses that are placed on the elbow by 
activities such as swinging the golf club or throwing a ball. The 
phase of throwing in which most stress is often placed on the 
medial elbow is during the late cocking and acceleration phases 
of a pitch. Medial epicondylitis in many cases is due to training 
errors (i.e., not warming up adequately), improper technique, or 
poor equipment. The muscles affected are of the flexor muscle 
group.

Lateral epicondylitis, on the other hand, also known as 
tennis elbow, is a term that can be misleading as most people 
who have it didn’t get it from playing tennis. The mechanism of 
action for this type of injury is mostly due to overuse and poor 
mechanics that lead to an overload of the extensor and supinator 
tendons. Poor technique with racquet sports including improper 
backhand, inappropriate string tension, and inappropriate grip 
size are just some examples of how an athlete, especially an ama-
teur athlete, can sustain this injury. The muscles mainly affected 
in a case of lateral epicondylitis are the extensor carpi radialis 
brevis, extensor carpi radialis longus, and the extensor digitorum 
communis.

The workup for diagnosing epicondylitis is often based on 
history and physical examination where laboratory studies are 
often of no value and imaging is rarely used. Plain radiographs 
of the elbow may show calcifications adjacent to the medial epi-
condyle in 20% to 30% of patients with medial epicondylitis but 
it has been shown that imaging is unnecessary in the workup of 
this condition (9). MRI is rarely used and only useful to rule out 
other causes of elbow pain like partial tendon tears, ligament 
injury, or in cases of recalcitrant epicondylitis.
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Initial treatment of epicondylitis consists of relative rest, 
activity modification, thermal modalities, and anti-inflammatory 
medications. A forearm band (counterforce brace) worn distal 
to the flexor or extensor muscle group can dissipate forces over 
the forearm muscles and relieve stress from the tendon inser-
tions. If the patient still has pain, a two-phase rehabilitation 
therapy program can be implemented. The first phase focuses on 
decreasing pain with different modalities (ultrasound, electrical 
stimulation) and education with biomechanical modifications. 
The second phase begins when the patient is pain free. This 
involves a strengthening program starting with static exercises 
and advancing to progressive resistive exercises. It also incor-
porates a stretching program. Injected corticosteroids have also 
been shown to be of benefit, but there are possible complications. 
The most feared complication postcorticosteroid injection use is 
tendon rupture, which can be minimized by ultrasound-guided 
techniques in which the tendon is visualized to avoid inject-
ing directly into the tendon. No anatomic structure should be 
injected if unexpected resistance exists. The other dreaded com-
plication from corticosteroid use is nerve damage (i.e., median 
nerve atrophy) following multiple attempted injections. Injection 
of botulinum toxin into the extensor digitorum communis mus-
cles to the third and fourth digits has been reported to be benefi-
cial in treating chronic treatment-resistant lateral epicondylitis 
(10). If conservative treatment fails (after 6–12 months), surgical 
treatment can be considered such as release of the origin of the 
extensor carpi radialis brevis and/or longus muscles and excision 
of excessive scar tissue.

Wrist and hand disorders: de Quervain tenosynovitis is 
defined as a stenosing tenosynovitis of the synovial sheath of ten-
dons of the EPB and APL in the first dorsal compartment of the 
wrist due to repetitive use. Inflammation at this site is commonly 
seen in patients from cumulative microtrauma. Inflammation 
can also occur after a single episode of acute trauma to the site. 
Although this condition is seen in both males and females, it com-
monly has a predilection for females, especially during pregnancy 
and the postpartum period. No testing is available for de Quervain  
disease, other than serology testing for rheumatoid arthritis if 
clinical suspicion prevails. No imaging studies are needed and 
physical examination is often sufficient to make the diagnosis. 
However, in a setting of acute trauma, a radiograph can be per-
formed, which may show a suggestion of fracture or osteonecrosis.

Initial treatment can start with rest, ice, splinting, and non-
steroidal anti-inflammatory medication, although there are some 
studies that show these treatments are ineffective (11). A reha-
bilitation therapy program can be implemented to reduce pain 
and improve function. In the acute phase, the therapist can use 
cryotherapy at the radial styloid to reduce inflammation and 
edema, followed by topical steroids that can be delivered into 
the subcutaneous tissue by phonophoresis and iontophoresis (12). 
The goals of therapy are to strengthen and regain ROM at the 
thumb, hand, and wrist. A thumb spica splint can be utilized to 
manage symptoms as it inhibits gliding of the tendon through 
the abnormal canal. Injection of anesthetic in combination with 
corticosteroid is currently the most frequently used treatment 
modality with an 83% cure rate (13). Surgery is considered a 
last resort reserved for those who fail injection therapy. Surgery 

involves incision of the skin, slitting or removal of a strip of the 
tendon sheath, closure of the skin, and application of a compres-
sion bandage that is removed in a week. The patient returns to 
normal activities after 2 to 3 weeks. On average, surgical success 
rates range from 83% to 92% (14).

In summary, for most upper extremity injuries a thorough his-
tory and physical examination are usually sufficient in obtaining 
the correct diagnosis. Laboratory studies and imaging should only 
be performed to accurately document the diagnosis and rule out 
other more serious conditions like tumors or rheumatologic dis-
ease. Radiologic examinations should start with an x-ray, and will 
range from CT, MRI, or ultrasound varying on the location and 
severity of the injury. Furthermore, blood work may be appropri-
ate, such as uric acid levels, ESR, CRP, and rheumatoid factors, but 
only in cases where there is a high suspicion of underlying disease.

Practice-based learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own patient care practices in UEMI, appraising 
and assimilating scientific evidence, and continuously improving 
your patient care practices based on continuous self-evaluation 
and lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in diagnostic and management 
decisions for patients with UEMIs.

2.	 Use methods for ongoing competency training in UEMI for 
physiatrists, including formative evaluation feedback in daily 
practice, evaluating current practice, and developing a QI and 
practice performance improvement activity strategy.

3.	 Locate resources including available websites and profes-
sional organizations for continuing medical education and 
professional development in UEMI.

4.	 Describe some areas paramount to self-assessment and life-
long learning in treatment and management of patients with 
UEMI.

The experienced physiatrist should have a myriad of tools 
at his or her disposal to improve decision making in clinical 
practice whether establishing a particular diagnosis, discussing 
treatment and prognosis, or matching patients to optimal inter-
ventions based on a parsimonious subset of predictor variables 
from the history and physical examination.

First and foremost, a physiatrist should evaluate his or her 
own breadth and scope of knowledge on the practice of upper 
extremity disorders and should be able to recognize any gaps 
in what he or she knows. For instance, practitioners should have 
history and physical examination abilities to determine the acu-
ity and etiology of different disorders like RTC tears and de 
Quervain tenosynovitis. Only after a proper history and physical 
are obtained should imaging be utilized to further narrow the 
differential diagnoses made during the initial evaluation. Once a 
diagnosis is defined, the practitioner should reflect on the current 
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level of success in his or her clinical practice regarding interven-
tional vs. surgical vs. conservative treatments. Likely, the practi-
tioner will need to facilitate a variety of treatment modalities to 
properly treat the patient’s pain and disabilities.

A physiatrist should also undergo periodic reflection on out-
comes in his or her clinical practice. For instance, patients should 
be instructed to fill out pain surveys on each office visit, which 
should be compared retrospectively and analyzed by the physiat-
rist. A physiatrist who performs interventional procedures can eas-
ily analyze improved pain scores, improved functionality, and the 
requirement for less oral or topical pain medications with each visit. 
If a patient requires more medication to treat his or her pain, then 
obviously the interventional techniques are inappropriate and per-
haps the practicing physiatrist should change his or her treatment 
plan. In addition, one should utilize the practice of 360° analysis 
where patients, family members, therapists, nurses, and ancillary 
staff are all instructed to evaluate each other and comment on their 
communication and interpersonal skills, diagnosis, and therapeutic 
modalities. Physicians who are recent graduates from a residency 
program should seek the help of senior experienced physicians 
when making difficult clinical decisions, as they have a wealth of 
knowledge that they may offer to their junior colleagues.

There are also many resources currently available from which 
a physiatrist can obtain information and training to address his or 
her deficits and sharpen his or her skills. Knowledge NOW is a 
novel comprehensive online source for physiatrists organized by 
clinical topics (15). Knowledge NOW is still being developed and 
will be an important resource for physiatrists who wish to sharpen 
their knowledge base in an abbreviated manner. Another excel-
lent web resource is PASSOR, which is the Physiatric Association 
for Spine, Sports, and Occupational Rehabilitation. This organi-
zation has published physical examination competency lists and 
guidelines for different interventional procedures. Another evi-
dence-based website available to the practicing physiatrist is the 
Cochrane review, in which systematic reviews are performed and, 
in return, proper diagnostic evaluations and effects of interven-
tions for prevention, treatment, and rehabilitation are discussed 
and analyzed (16). Full text and abbreviated articles are available 
for review in many languages and among multiple different dis-
ciplines. Other arenas that may provide innovative information 
on upper extremity disorders are literature reviews, white paper 
publications from organizations, and PubMed reviews.

Thus, there is no current shortage of resources for a phys-
iatrist to become more knowledgeable in the diagnosis and treat-
ment of upper extremity disorders. There are also an increasing 
number of procedure-based courses as technology continues to 
improve. The advent of the ultrasound has dramatically altered 
the field of physiatry and is becoming more of a daily tool that 
the physiatrist should utilize.

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result in 
the effective exchange of information and collaboration with UEMI 
patients, their families, and the rest of the rehabilitation team.

OBJECTIVES

1.	 Demonstrate skills used in effective verbal and nonverbal 
communication, listening, conflict resolution, and collabora-
tion with UEMI patients and their caregivers, across socio-
economic and cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as 
the interdisciplinary team leader and consultant pertinent to 
UEMI.

3.	 Demonstrate proper and timely medical record documenta-
tion and effective communication with consulting clinicians 
and referring physicians, and between health care profes-
sional team members in patient care as it applies to UEMI.

4.	 Identify key areas for physicians to counsel patients and fami-
lies specific to UEMI.

As is the case for all conditions treated by a physiatrist, the 
care of patients with upper extremity musculoskeletal disorders 
also requires a multidisciplinary team approach. The first step 
in the care of a patient with an upper extremity disorder is not to 
perform a physical examination or order radiologic studies but to 
develop a strong doctor–patient relationship that involves mutual 
trust and respect. With the patient’s permission, involving fam-
ily, friends, or caregivers in the treatment plan can significantly 
speed up the patient’s recovery time. These people can also assist 
the patient during healing when they are unable to perform many 
of their ADLs on their own due to their inability to use their 
upper extremity. The quality and safety of patient care can also 
improve when families play an active role. Family members can 
give unique information about the patient; interpret informa-
tion from caregivers to the patient; and offer the patient touch 
and emotional comfort, personal hygiene, dressing changes, and 
coaching through painful procedures (17).

The importance of teamwork and communication skills 
among providers, patients, their families, and caregivers is of 
utmost importance in the care of patients with upper extremity 
musculoskeletal disorders, and a lot of what we know today is 
learned from programs developed by the U.S. military. From 
1984 to 1989, research revealed that army aviation crew coor-
dination failures contributed to 147 aviation fatalities and costs 
of more than $290 million, mostly attributed to issues with crew 
communication (18). This led the military to develop multiple 
training and evaluation systems to improve teamwork and com-
munication, helping to develop a culture of safety in the mili-
tary. One program developed by the Department of Defense 
Patient Safety Program in collaboration with the Department of 
Health and Human Services’ Agency for Healthcare Research 
and Quality (AHRQ) is called Team STEPPS (Team strategies 
and tools to enhance performance and patient safety) (19). This 
is a teamwork system designed to improve the quality, safety, 
and efficiency of health care. The key components of the Team 
STEPPS program are leadership, situation monitoring, mutual 
support, and communication.

Leadership involves the ability to coordinate the activities of 
team members by ensuring team actions are understood, changes 
in information are shared, and that team members have the nec-
essary resources to treat the patient properly. In the case of an 
upper extremity musculoskeletal disorder, the physiatrist needs 
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to take on the role of team leader and treat the patient in a multi-
disciplinary team approach. He or she would be the one respon-
sible for coordinating the patient’s treatment plan and monitoring 
the patient’s progress in the rehabilitation program. If there are 
any changes that need to be implemented—for example a change 
in weight-bearing status—it would be the physiatrist’s responsi-
bility to convey this information to the rest of the team.

In the case of a patient with a RTC tear, the patient will 
require a provider to take on a leadership role in making sure 
he or she gets the best treatment possible for a speedy recovery. 
This is an opportunity for a physiatrist with all the knowledge 
and skills learned during training to assume this leadership role. 
Once diagnosed with a RTC tear, the physiatrist can discuss 
with the patient, and his or her family if necessary, all available 
treatment options. If surgery is recommended, the physiatrist 
can coordinate the care between the orthopedist and himself or 
herself. Once surgery is completed, the physiatrist can develop 
a therapeutic rehabilitation program for improving the patient’s 
strength, ROM, and ADLs while dealing with any pain issues 
due to the surgery. Whether working closely with the patient’s 
insurance company to get approval for therapy visits or getting 
involved with the patient’s employer to request modifications in 
work duties while the patient heals, good team leadership in the 
case of an upper extremity musculoskeletal disorder is of utmost 
importance.

Situation monitoring is another component of Team 
STEPPS, which is a process of actively scanning and assess-
ing situational elements to gain information and understanding 
while maintaining awareness to support functioning of the team. 
The physiatrist is responsible for monitoring the actions of the 
other team members, ensuring that mistakes or oversights are 
caught quickly and easily so that the patient can progress toward 
the goals of healing.

Mutual support, another important concept of Team 
STEPPS, is crucial in dealing with upper extremity musculo-
skeletal disorders. It involves the ability to anticipate and sup-
port other team members’ needs through accurate knowledge 
about their responsibilities and workload. In the case of an upper 
extremity musculoskeletal disorder, the physiatrist needs to work 
with many other physicians including orthopedics, radiologists, 
and primary care physicians. The physiatrist also works very 
closely with the therapists directly involved in the patient’s care. 
Working in collaboration with all these members of the medical 
team helps achieve a mutually satisfying solution resulting in the 
best outcome for the patient.

Communication, the last and probably most important 
principle of Team STEPPS, is a process by which information 
is clearly and accurately exchanged among team members. Due 
to the fact there are many members of the health care team and 
many ongoing changing factors when dealing with a patient with 
an upper extremity musculoskeletal disorder, strategies and tools 
for effective communication are needed. One such structured 
communication method is known as “Brief, Huddle, Debrief.” 
The Brief component involves a short session prior to the start of 
any treatment to discuss team formation, assign essential roles, 
establish expectations, and anticipate outcomes. The Huddle 
portion is an ad hoc planning to reestablish situation awareness, 

reinforce plans already in place, and assess the need to adjust 
the plan. Debrief is an informal information exchange session 
designed to improve team performance and effectiveness (20).

Documentation in the medical record has always been an 
important tool in the communication between providers; but in 
cases of patients with upper extremity musculoskeletal disorders 
medical documentation is used by nonclinicians too. Many upper 
extremity musculoskeletal issues are associated with lawsuits, 
whether due to an accident on the job or a motor vehicle accident. 
Precise documentation in the medical record by the physiatrist 
is extremely important, as it will most likely be used in a legal 
case. Lawyers, in many cases, will request copies of the medical 
record to use in their case and the physiatrist will be held respon-
sible for anything written in the chart. In addition, anything they 
omit from the chart will be considered as if it did not occur.

Insurance companies are another nonphysician entity that 
will use the medical record; this is especially common in upper 
extremity musculoskeletal disorders. When requesting additional 
therapy visits for one’s patient, insurance companies will request 
the medical record to evaluate if the patient is making progress 
in the therapy program prescribed. A well-documented medical 
record is needed to assist patients in getting the care they need.

In summary, patient care and medical knowledge are very 
important when treating patients with upper extremity musculo-
skeletal disorders, but if the physiatrist is lacking interpersonal 
and communication skills there is a higher chance for treatment 
failure. Demonstrating courtesy and respect for the patient, his or 
her families and caregivers, and all members of the health care 
team helps build relationships that lead to results with the best 
outcomes.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with musculoskeletal injuries.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care 
for patients with musculoskeletal injuries such as respect, 
promptness, efficiency, courtesy, kindness, altruism, integ-
rity, honesty, compassion, and empathy.

2.	 Maintain professional behavior at all times including appro-
priate dress, language, and conduct.

3.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

4.	 Demonstrate sensitivity to patient population diversity includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

5.	 Demonstrate and respect patient-centered care, confidential-
ity, patient privacy, autonomy, shared decision making, and 
informed consent as applicable to musculoskeletal injuries.

6.	 Recognize the importance of patient education in the treat-
ment of and advocacy for patients with musculoskeletal 
injuries.
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A physiatrist’s job caring for patients with upper extrem-
ity musculoskeletal disorders from a diverse population can be 
rewarding and an eye-opening experience, while at the same time 
difficult due to obstacles that may arise from social, economic, 
and cultural differences. Ethical issues will also commonly arise 
during which time the physiatrist needs to maintain professional 
behavior without injecting his or her own personal judgment or 
beliefs that might interfere with medical decision making.

A social history is extremely important when developing a 
treatment plan for a patient with an upper extremity musculo-
skeletal disorder. Many upper extremity injuries require a certain 
amount of relative rest in order to heal properly (21). A patient 
who has young children and is their sole provider will be unable 
to comply with certain weight-bearing restrictions due to the 
need to lift the children. Upper extremity splints that are neces-
sary for healing may not be practical for certain patients, again 
causing noncompliance. Knowledge of a patient’s social situation 
can help the physiatrist provide the proper education necessary 
for a successful outcome.

Economic factors can also affect a patient’s potential for a 
healthy recovery from an upper extremity musculoskeletal injury. 
Someone whose occupation requires a lot of upper extremity 
movement, like a housekeeper, will be unable to adhere to certain 
limitations due to the economic need to continue working. Also, 
physiatrists need to be aware that certain patients may not be able 
to afford to purchase equipment that may be recommended as 
part of their home exercise program to help speed their recovery. 
The high cost of medical equipment or the lack of insurance may 
also prevent patients from purchasing specific upper extremity 
braces or splints that are needed.

Culture affects all aspects of medical care and is some-
thing a physiatrist needs to be sensitive to and respect when car-
ing for patients. Some cultures have modesty restrictions that, 
even though they might not prohibit them from participating in 
a therapy program, would hinder them from doing certain spe-
cific exercises in public areas. For example, a woman with strong 
religious beliefs with a shoulder injury may not be able to bare 
her shoulders in a public place for treatment. Professional sports 
players and extreme athletes also make up an interesting group 
of patients that follow a specific type of sports culture. Many ath-
letes have been known to talk about the “play-through-it” culture 
of sports where if an athlete sustained an injury he or she would 
still continue to play (22). Also, during the rehabilitation process, 
the physiatrist needs to be wary of an athlete’s desire to return to 
play before he or she is ready.

Ethical issues frequently arise when treating upper extrem-
ity musculoskeletal conditions. Based on reports from the CDC 
and the U.S. Census Bureau, the absolute number of disability 
claims has risen from during the time period between 1999 and 
2005. The two most common complaints cited for disability are 
both musculoskeletal conditions, arthritis being the most com-
mon and back/spine problems a close second (23). Unfortunately 
some patients may experience negative reinforcement and not 
improve in function in order to be eligible for disability. The phys-
iatrist’s ethical principles are then called into play when he or she 
is required to fill out paperwork describing the patient’s condi-
tion and functional status. Current evidence in work disability 

shows that advice to return to modified work and graded activ-
ity programs are most effective in reducing work absenteeism 
(24). Motor vehicle or work-related accidents are other examples 
of situations in which a patient may falsely exhibit an upper 
extremity injury in order to receive compensation from an insur-
ance company or another individual. In all cases, the physiatrist 
should document all objective findings and maintain professional 
behavior and appropriate conduct at all times.

In addition to a physician being committed to performing 
professional responsibilities, going above and beyond to become 
a patient advocate separates good physicians from those known 
to be leaders in their field. In dealing with patients with upper 
extremity musculoskeletal disorders, a physiatrist needs to con-
sider the patient as a whole by getting familiar with his or her 
work and social activities. For example, treating a patient with a 
repetitive stress injury in the upper extremity such as de Quer-
vain tenosynovitis will be futile unless that patient modifies his 
or her daily routine. In the case of a stenographer who constantly 
uses his or her hands, the physiatrist will need to advocate for the 
patient to be placed on limited duty at his or her workplace until 
the condition heals. The physiatrist will also need to get familiar 
with the patient’s work space in order to recommend changes in 
ergonomics. Another example where a physiatrist would need to 
advocate for his or her patient would be a case of lateral epicon-
dylitis in an athlete who plays tennis for the school team. The 
physiatrist will need to play a key role in open discussions (with 
the patient’s permission) with the coach of the team to allow the 
athlete some rest from sports until the epicondylitis heals. In 
addition, the physiatrist can assess the athlete’s equipment and 
swing mechanics to prevent reoccurrence of the injury.

In summary, a physiatrist treating upper extremity muscu-
loskeletal disorders needs to show commitment in performing 
his or her professional responsibilities and adhere to the ethi-
cal principles he or she undertook when reciting the Hippocratic 
Oath, attesting to practice medicine honestly. The physiatrist 
also needs to be sensitive to a patient’s social, economic, and 
cultural beliefs and maintain professional behavior at all times.

Systems-based Practice

GOALS

Awareness and responsiveness to systems of interdisciplinary 
care delivery, and the ability to access, evaluate, recruit, and 
coordinate effectively resources in the system to provide optimal 
continuum of care and outcomes as it relates to UEMI.

OBJECTIVES

1.	 Identify the key components, interprofessional team provid-
ers, systems of care delivery, services, referral patterns, coor-
dination of care, and resources in the rehabilitation continuum 
of care.

2.	 Identify patient safety concerns and participate in patient 
safety activities, including identifying and avoiding poten-
tial systems-related and medical-related errors in the care of 
UEMI and strategies to minimize them.

3.	 Describe markers of quality in the care of the UEMI patient.
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4.	 Describe cost/risk–benefit analysis, including ordering tests 
and discharge planning, utilization, and management of 
resources as they apply to UEMI.

Patients with UEMIs receive care in a variety of health care 
settings by a variety of health care providers. For example, occu-
pational injuries involving the upper extremities can be treated in 
occupational medicine clinics or general physical medicine and 
rehabilitation clinics by physiatrists or occupational medicine 
physicians. Sports injuries of the upper extremities can be treated 
by orthopedists, physiatrists, family physicians, internists, and 
physical therapists in outpatient clinics.

UEMIs may also occur or be diagnosed in the inpatient 
setting in hospitals and skilled nursing facilities. Internists, 
physiatrists, orthopedists, physical therapists, and occupational 
therapists are some of the providers that can be involved in the 
care of patients with UEMIs.

Regardless of setting, coordination of care is essential 
among the providers to ensure that an appropriate treatment plan 
is carried out and monitored and that there is no duplication of 
services or diagnostic tests.

Close follow-up is important in the care of patients with 
UEMIs since impairments can quickly lead to significant activity 
limitations and participation restrictions. Painful RTC tears can 
lead to limited ROM of the shoulder, which can limit ADLs such 
as dressing as well as the ability to perform overhead activities in 
one’s work setting. Painful inflammatory conditions of the elbows 
and wrists can lead to significant negative impact in ability to per-
form work in a work setting. The physiatrist should educate work-
ers at risk for these types of injuries or injured athletes on strategies 
to minimize the risk of occurrence and recurrence. In addition, the 
physiatrist can educate employers about workplace modifications 
to minimize occupational injuries of the upper extremities and 
coaches of athletes on training techniques and equipment.

Quality of care in the treatment of UEMI should be timely, 
effective, and provided by competent, skilled, and compas-
sionate providers so that secondary complications such as loss 
of function are minimized and the maximal level of function 
is achieved. The physiatrist should minimize the possibility of 
treatment-related complications from medications and injections.

Health care costs in the United States have continued to 
rise over the years. According to the World Health Organiza-
tion (WHO), the United States spent more on health care per 
capita and more on health care as a percentage of its GDP 
(17.9%) than any other nation in 2011. The Commonwealth Fund 
ranked the United States last in the quality of health care among 
similar countries and notes U.S. care cost the most. In the 2013  
Bloomberg ranking of nations with the most efficient health care 
systems, the United States ranks 46th among the 48 countries 
included in the study (25). The Institute for Health Improvement 
(IHI), an independent not-for-profit organization that is a lead-
ing innovator in health and health care improvement worldwide, 
then developed the Triple Aim as an approach to optimize the 
performance of the health system. The Triple Aim’s goals are 
(a) improving the patient experience of care (including quality 
and satisfaction), (b) improving the health of populations, and  
(c) reducing the per capita cost of health care.

When a physiatrist is treating patients with upper extremity 
musculoskeletal disorders, he or she should always consider the 
Triple Aim when developing treatment plans. Cost efficiency in 
ordering tests, especially radiological studies, is a skill that can be 
difficult but one that every physiatrist should attempt to master. 
Preventive medicine also has been shown to be extremely impor-
tant in reducing costs and improving the health of populations. 
Physiatrists dealing with patients with upper extremity muscu-
loskeletal disorders will notice that many injuries, especially in 
their elderly population, occur due to falls. A plan to prevent falls 
in geriatric patients can decrease the high costs associated with 
the treatment of upper extremity injuries secondary to falls.

The ordering of radiologic imaging for patients with upper 
extremity musculoskeletal disorders continues to increase in the 
United States. Implementing guideline recommendations on 
when to order a certain radiologic study can not only decrease 
unnecessary ionizing radiation exposure but also decrease costs 
and improve accessibility (26). Imaging studies should only be 
considered if (a) they yield clinically important information 
beyond that obtained from the history and physical examination, 
(b) this information can potentially alter patient management, 
and (c) this altered management has a reasonable probability to 
improve patient outcomes. For example, patients with shoulder 
pain with no precipitating fall, no sudden onset of pain or swell-
ing, no palpable mass or deformity, no pain at rest, and normal 
ROM are unlikely to require an initial radiographic examina-
tion (27). Radiographs are also not initially indicated for adult 
patients with nontraumatic elbow pain with full or limited move-
ment of less than 4 weeks’ duration. Following best practice 
models for ordering radiologic studies will not only reduce costs 
but will improve patient safety too.

In summary, the Triple Aim model of better health and bet-
ter care at lower costs can only be successful if one understands 
and realizes how patient care and other professional practices 
impact on other health care professionals, health care organiza-
tions, and society. Practicing cost-effective evidence-based med-
icine, whether it be by being more efficient and diligent when 
ordering radiologic studies or by implementing preventive strate-
gies to decrease falls, will be important for the survival of the 
health system in the United States and the continued success and 
development in the field of medicine.

CASE STUDY

A 15-year-old boy with no past medical history presents 
to your office with the chief complaint of pain in the lateral 
aspect of his right elbow over the past 3 weeks. He states 
that he has difficulty helping his mother carrying the grocer-
ies home from the supermarket and his mother, who accom-
panied him to his visit to your office, feels he is just being 
lazy and trying to make excuses in order not to help out. He 
denies any fever, nausea, vomiting, recent weight loss, or 
night sweats. He is an honor roll student and plays on his 
high school tennis team.

He currently lives with his mother and 7 siblings in a 
2-bedroom apartment. He denies doing “anything out of the 
ordinary” over the past month. Physical examination of the 
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right upper extremity is significant for some swelling over his 
lateral epicondyle. His muscle strength is 5/5 throughout the 
right upper extremity and he has full ROM. Cozen test is posi-
tive. He has no sensory deficits and his reflexes are normal.

Case Study Discussion QUESTIONS

1.	 What is your differential diagnosis for the patient’s condition?
2.	 Discuss the anatomy involved and the mechanics of swinging 

a tennis racquet.
3.	 Utilize available medical resources to make appropriate treat-

ment recommendations including side effects and efficacy of 
treatment for this patient’s condition.

4.	 Discuss any social issues that might contribute to the patient’s 
condition and any barriers to recovery.

5.	 Role-play a discussion between yourself, your patient, your 
patient’s mother, and the coach of the team discussing your 
patient’s condition, treatment options, and prevention from 
further injury.

6.	 What imaging studies and laboratory tests would you con-
sider ordering for this patient? Discuss the cost efficiency.

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Which of the following diagnostic tests will be most 
helpful in making the correct diagnosis for de Quervain 
tenosynovitis?
A.	 Neer test
B.	 Hawkins test
C.	 Finkelstein test
D.	 Green test
E.	 Phalen test

2.	 Which of the following manual muscle testing grade would 
you expect if the patient is able to resist only against moderate 
pressure throughout ROM?
A.	 2 out of 5
B.	 3 out of 5
C.	 3+ out of 5
D.	 4 out of 5
E.	 5 out of 5

3.	 What is the normal ROM for elbow flexion?
A.	 0° to 90°
B.	 0° to 115°
C.	 5° to 115°
D.	 0° to 145°
E.	 0° to 180°

4.	 Which of the following is a feared complication of a cortisone 
injection for tendonitis?
A.	 Pain
B.	 Urinary retention
C.	 Tendon rupture
D.	 Risk of cancer
E.	 Risk of bone fracture

5.	 Which muscle listed below is part of the RTC muscles?
A.	 Teres major
B.	 Teres minor
C.	 Deltoid
D.	 Rhomboid
E.	 Triceps
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Patient Care

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of lumbar spine disorders and the pro-
motion of good health.

OBJECTIVES

1.	 Perform a pertinent history and physical of the patient with 
low back pain.

2.	 Describe Waddell signs and its clinical use.
3.	 Identify “red flags” and key impairments, activity limitations, 

and participation restrictions for patients with lumbar pain.
4.	 Identify the psychosocial and vocational implications of low 

back pain and strategies to address them.
5.	 Discuss the implications for return to work for low back pain.
6.	 Describe a sample rehabilitation or treatment plan for low 

back pain.

PATIENT ASSESSMENT

The key elements of the history for lumbar spine pathology are 
obtained by eliciting the pain litany (1), a formulaic exploration 
of the patient’s pain history. It includes the following:

1.	 Mode of onset (trauma, insidious, acute); note circumstances 
surrounding pain

2.	 Location and any radiation of pain (with consideration of 
dermatomes)

3.	 Chronicity (when did pain start?)
4.	 Tempo (constant or intermittent; if intermittent, duration and 

frequency of pain)
5.	 Character of pain (burning, aching, paroxysmal, shooting, 

etc.)
6.	 Severity/intensity of pain; note whether there is pain at night
7.	 Associated factors

a.	 Precipitating factors (alleviating and exacerbating factors, 
including positions)

b.	 Environmental factors (occupation, ergonomics)
c	 Family history
d.	 Age at onset
e.	 Pregnancy and menstruation
f.	 Gender
g.	 Past/current medical and surgical history
h.	 Socioeconomic considerations
i.	 Psychiatric history and current psychosocial considerations
j.	 Medications, drug, and alcohol use

8.	 Treatments tried in the past and the level of effectiveness

Due to the high prevalence of lumbar spine pathology and 
the frequently benign course of the disease, there is an inherent 
necessity to tease out conditions that may pose significant threats 
to patients, such as fractures, tumors, and infections. The United 
States Agency for Health Care Policy and Research (AHCPR) 
published guidelines listing “red flags” in the clinical evaluation 
of the lumbar spine (Table 24.1) (2).

If any of these red flags are present, it is prudent for the 
physician to pursue further diagnostic testing.

In addition to the pain litany and evaluation for the red 
flags, another equally important aspect of the patient’s history 
is the presence of any functional deficits resulting from the lum-
bar spine disease. The physiatrist should elicit the impairments 
in the patient’s activities of daily living (ADLs) and functional 
mobility.

The key elements of the physical examination of the lumbar 
spine include a detailed neurologic and musculoskeletal exami-
nation. The neurologic component of the examination includes 
muscle strength testing, muscle stretch reflexes, and sensation 
testing. If there is suspicion for cauda equina or conus medul-
laris syndrome, examination maneuvers to determine upper 
motor neuron versus lower motor neuron pathology should be 
performed.

The musculoskeletal examination of the lumbar spine 
includes inspection, palpation, range of motion (ROM), and 
provocative tests for lumbar radicular pain (straight leg raise, 
crossed straight leg raise, slump tests), and for facet syndrome 
(Kemp test).

24:â•‡ Lumbar Spine Disorders
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IMPAIRMENTS, ACTIVITY LIMITATIONS, AND 
PARTICIPATION RESTRICTIONS

The lumbar spine is associated with a wide range of clinical 
disorders. Although lumbar spine pathology may be a result of 
rheumatologic, hematologic, endocrinologic, and even neoplastic 
disorders, most impairments of the lumbar spine are the results 
of mechanical disorders.

Mechanical disorders refer to pain that results from overuse 
of a normal anatomic structure or pain that results from trauma 
or deformity of an anatomic structure (1). Common mechanical 
disorders from the lumbar spine include muscle strain, degenera-
tive disc disease, osteoarthritis, lumbar stenosis, spondylolysis, 
and scoliosis. Discussion of the presentation of each differential 
diagnosis is beyond the scope of this text.

Disabilities that result from the lumbar spine may result in 
an inability to meet personal, social, and occupational demands. 
Patients with lumbar spine pathology often will have difficulty 
performing ADLs, functional mobility, and work duties.

General population studies have demonstrated that most low 
back pain episodes are mild and rarely disabling, with only a small 
proportion seeking care. Among patients who do present for care, 
75% to 90% of those with “acute” low back pain recover in terms 
of pain and disability (3). This is in contrast to those with “chronic” 
low back pain, when pain is present greater than 3 months, and 
where prior studies have shown that two-thirds of patients still had 
not fully recovered 1 to 2 years after the initial onset of pain (3).

Biomechanical and anatomic factors often do not explain 
this variability in the clinical course of patients with lumbar 
spine pathology. There have been multiple psychosocial factors 
found to play a role in the prognosis for low back pain.

Prior literature reviews found that general psychological 
stress, negative cognitive characteristics, and depression are all 
associated with a poor prognosis for recovery (3). A study by 
Sullivan et al. found that depression is associated with increased 
pain intensity, disability, medication use, and unemployment 
among those with low back pain (4).

Prior literature reviews also reported that passive coping 
strategies, somatization symptoms, involvement of workers’ 
compensation, involvement of legal representation, and fear 
avoidance were also associated with poor outcomes (3,5).

Other studied vocational psychosocial factors include job 
satisfaction, subjective appraisal of one’s ability to work, sig-
nificant prognostic factors in low back pain, and educational 
level (3,6).

When evaluating a patient with low back pain, it is impor-
tant for the physician to consider these psychosocial variables 
for an estimation of prognosis. In addition, the physician should 
also consider Waddell signs (Table 24.2), which are signs/
symptoms of low back pain that are nonorganic. It may suggest 
that there may be a psychological component to the patient’s 
presentation.

The estimated annual cost for all occupational injuries and 
deaths in the United States is $128 billion to $155 billion, and the 
estimated annual cost for back pain is $20 billion to $50 billion (5). 
Maetzel et al. (7) estimated, in a review of studies published between 
1996 and 2001, that lumbar spine injuries resulted in 149 million lost 
workdays per year. Bernacki et al. (8) found that patients covered by 
workers’ compensation tended to have more office visits, hospital 
admissions, treating physicians, diagnostic referrals, and therapeu-
tic procedures, and longer duration of care, compared with patients 
covered by other forms of insurance.

TABLE 24.1â•‡ Lumbar Spine “Red Flags”

POSSIBLE FRACTURE POSSIBLE TUMOR OR INFECTION POSSIBLE CAUDA EQUINA SYNDROME

From Medical History
Major trauma, such as vehicle accident 
or fall from height

Minor trauma or even strenuous lifting (in 
older or potentially osteoporotic patient)

Age over 50 or under 20

History of cancer

Constitutional symptoms, such as recent 
fever or chills or unexplained weight loss

Risk factors for spinal infection: recent 
bacterial infection (e.g., urinary tract 
infection); recent spinal/epidural 
procedure; IV drug abuse; or immune 
suppression (from steroids, transplant, 
or HIV)

Pain that worsens when supine; severe 
nighttime pain

Saddle anesthesia

Recent onset of bladder dysfunction, 
such as urinary retention, increased 
frequency, or overflow incontinence

Severe or progressive neurologic deficit 
in the lower extremity

From Physical Examination
Examination limited by severe pain

Skin abrasions and contusions

Deviations from normal spine curves

Examination findings range from mild to 
severe, depending on progression; may 
also have positive tests for radicular pain

Unexpected laxity of the anal sphincter

Perianal/perineal sensory loss

Major motor weakness: quadriceps 
(knee extension weakness); ankle plantar 
flexors, evertors, and/or dorsiflexors 
(footdrop)
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Even though most patients with low back pain usually 
recover within a few weeks, work absenteeism can be a problem 
encountered by the physician. The biggest risk factors for delayed 
return to work and chronic disability are psychosocial variables, 
such as depression, level of education, excessive pain level, fear 
avoidance, job dissatisfaction, legal representation, somatization 
disorder, unemployment, and workers’ compensation (5).

Recommendations for return to work should be highly indi-
vidualized. In general, patients with nonspecific low back pain 
should continue to work, even when they continue to have low 
back pain symptoms during work. However, patients may require 
modified duty at work to prevent the aggravation of symptoms. A 
functional capacity evaluation (FCE) and vocational rehabilita-
tion may assist in the preparation for return to work.

Associated conditions with mechanical low back pain 
include osteoarthritis of the peripheral joints. A prior epidemio-
logic study found a higher prevalence of hip and knee osteoar-
thritis in patients with spinal degenerative disorders (9).

In a patient presenting with acute low back pain, a compre-
hensive rehabilitation program begins with activity modification. 
Patients should avoid strenuous activity that may aggravate symp-
toms and nerve root irritation. Despite activity modification, the 
patient should be encouraged to ambulate and perform activities 
as tolerated. Strict bed rest is not recommended. Patients should 
be encouraged to return to work with modified duties.

Medication management includes nonsteroidal anti-
inflammatory medications (NSAIDs), acetaminophen, muscle 
relaxants, and, in severe pain states, consideration for opioid 
analgesics (controversial). If there is a significant neuropathic 
component, membrane stabilizers, such as anticonvulsants and 
antidepressants, may be added as adjuvant treatment. There is no 
role for systemic glucocorticoids as an adjuvant treatment.

Formal physical therapy should include core strengthening, 
trunk coordination, and endurance exercises. If there is lower 
extremity pain, directional preference exercises may be helpful. 
Williams exercises (flexion-based exercises) may provide addi-
tional benefit in patients with neurogenic claudication symptoms 
from lumbar stenosis. McKenzie exercises (extension-based exer-
cises) may provide additional benefit in patients with an acute 
disc herniation.

Additional forms of adjuvant treatment may include modali-
ties, such as ice and/or heat, transcutaneous electrical nerve stim-
ulation (TENS), and orthotics, such as lumbar corsets.

A comprehensive rehabilitation treatment may also include 
interventional procedures, depending on the presentation. 
Intraarticular facet injections and medial branch nerve blocks 
may be utilized as treatment for axial pain associated with facet 
disease. Epidural injections may be helpful for patients with lum-
bar radiculopathy/stenosis.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertain-
ing to lower back pain, as well as the application of this knowl-
edge to guide holistic patient care.

OBJECTIVES

Discuss the following as they relate to lumbar spine/low back 
pain: (a) anatomy and clinical correlates; (b) epidemiology; 
(c)  pathophysiology; (d) differential diagnosis; (e) diagnostic 
tests, common laboratories, and imaging; (f) treatment modali-
ties; and (g) psychosocial and ethical issues.

The lumbar spine is comprised of 5 lumbar vertebrae, 
numbered L1 through L5. There is a small percentage of the 
population with 4 or 6 lumbar vertebrae. Directly beneath each 
lumbar vertebra, there is a pair of neural foramina with the 
same number designation. The neural foramina are bounded 
superiorly and inferiorly by pedicles, anteriorly by the inter-
vertebral disc and vertebral body, and posteriorly by facet 
joints.

The spinal cord terminates at the conus medullaris, usu-
ally at the L1 or L2 level. Therefore, all lumbar and sacral spinal 
nerve roots originate from these levels. The dorsal root from the 
posterolateral aspect of the spinal cord and a ventral root from 
the anterolateral aspect of the cord join in the spinal canal to 
form the spinal nerve root. The spinal nerve roots then course 
down the intraspinal canal, forming the cauda equina until they 
exit at their respective foramina.

The primary function of the lumbar spine is for flexibility 
and protection of the spinal canal. The flexibility of the lumbar 
spine is accomplished through the functional units of the verte-
bral segments. Each vertebral segment is comprised of 3 func-
tional units. One functional unit is formed between 2 vertebral 
bodies connected through an intervertebral disc. The 2 other 
functional units are the facet joints, formed from the articulation 
of the superior articular process of one vertebra with the inferior 
articular process of the vertebra above. The orientation of the 
lumbar facets is at a 90° angle to the transverse plane and at a 45° 
angle to the coronal plane. This makes the primary motion of the 
lumbar spine flexion and extension, with minimal side bending 
and rotation.

The intervertebral discs of the spine are composed of the 
annulus fibrosis, nucleus pulposus, and the vertebral end plates. 
The annulus fibrosis is composed of type I collagen that is 

TABLE 24.2â•‡ Waddell Signs

âŒ€■ Tenderness tests: superficial and diffuse tenderness and/
or nonanatomic tenderness

âŒ€■ Simulation tests: these are based on movements which 
produce pain, without actually causing that movement, 
such as axial loading and pain on simulated rotation

âŒ€■ Distraction tests: positive tests are rechecked when the 
patient’s attention is distracted, such as a straight leg 
raise test

âŒ€■ Regional disturbances: regional weakness or sensory 
changes which deviate from accepted neuroanatomy

âŒ€■ Overreaction: subjective signs regarding the patient’s 
demeanor and reaction to testing
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distraction, etc.). The third component involves the application 
and maintenance of learned coping skills (13).

TREATMENT

Treatment of musculoskeletal disorders in the lumbar spine 
involves patient education, activity modification, lumbar sup-
port, therapy, medications, and injections.

Patient education topics include reassurance, methods of 
symptom control, and recognition of the red flags. Activity mod-
ification may include limiting prolonged sitting, heavy lifting, 
and excessive bending. Patients with radiculopathy, compression 
fracture, and disc disease should avoid flexion. Patients with ste-
nosis and facet disease should avoid extension. Despite activity 
modification, patients should be encouraged to return to work as 
soon as possible.

Lumbar supports may prevent excessive spinal motion 
and/or reduce compressive loading of the spine by increasing 
intraabdominal pressure, but have limited evidence for efficacy. 
A thoracolumbar sacral orthosis (TLSO) is used in conditions 
requiring directional restriction, such as compression fractures 
and post laminectomy.

Therapy for the lumbar spine includes both physical therapy 
and exercise therapy. As mentioned previously, formal physical 
therapy may include core strengthening, trunk coordination, and 
endurance exercises. Directional preference exercises (Williams 
and McKenzie exercises) may be utilized in certain diagnoses. 
Patients may be candidates for aquatic therapy if land-based 
exercises are not tolerable. Modalities during therapy may 
include heat, ice, TENS, and traction.

Exercise therapy may include aerobic conditioning exer-
cises, such as swimming, walking, and stationary biking. Home 
exercise programs may also be prescribed by the physician or 
therapist, where exercises will focus on correcting lumbar spine 
alignment, posture, and weakness.

Medications for treatment of musculoskeletal disorders in 
the lumbar spine include NSAIDs, acetaminophen, antidepres-
sants, muscle relaxants, anticonvulsants, and opiates.

NSAIDs provide pain relief in both acute and chronic low 
back pain, but are associated with risks of gastrointestinal bleed-
ing, renal dysfunction, exacerbation of hypertension, and car-
diovascular risks. Antidepressants have been found to be more 
effective for chronic low back pain, but are also associated with 
many side effects.

Muscle relaxants are controversial due to the unclear role 
that muscle spasms play in low back pain. Opioids, like mus-
cle relaxants, are also controversial. Opioids have potential for 
addiction, tolerance, and significant adverse effects.

Interventional treatments for musculoskeletal disorders of 
the lumbar spine include trigger point injections, epidural injec-
tions, facet injections, and medial branch nerve blocks.

Trigger point injections are indicated for myofascial pain, 
while epidural injections are indicated for lumbar radiculopa-
thy, stenosis, and pain associated with discogenic disease. Facet 
injections and medial branch nerve blocks are indicated for axial 
pain associated with facet disease.

Surgical management of lumbar spine pain is often contro-
versial, but the undisputed indications for surgical management 

arranged in organized, concentric lamellae, surrounding the 
nucleus pulposus. The nucleus pulposus is a gelatinous sub-
stance composed of water, proteoglycan, and type II collagen; it 
is largely an avascular structure. The annulus fibrosis has blood 
vessels in its superficial lamellae, while the nucleus has no direct 
blood supply. Nutrition is supplied by passive diffusion through 
the vertebral end plates and outer annulus fibrosis.

Any innervated structure in the lumbar spine can cause 
symptoms of low back and referred pain into the (usually proxi-
mal) extremity or extremities. Common pain generators in the 
lumbar spine include muscles, ligaments, dura mater, nerve 
roots, facet joints, annulus fibrosis of the disc, thoracolumbar 
fascia, and vertebrae.

Degeneration of the lumbar spine is postulated to be sec-
ondary to a degenerative cascade known as spondylosis (10). 
In phase I of this process (dysfunction phase), initial repetitive 
microtrauma leads to the development of circumferential tears of 
the annulus fibrosis and associated end-plate separation that may 
compromise disc nutrition supply. The circumferential annular 
tears will coalesce to form radial tears, resulting in loss of ability 
of the disc to retain water. This will lead to loss of disc height, 
disc desiccation, and disc bulging. In phase II (instability phase), 
there is loss of the mechanical integrity of the disc, with further 
loss of disc height. The loss of disc height increases the mechani-
cal stress on the facet joints. This leads to facet degeneration, 
subluxation, and instability. In phase III (stabilization phase), 
continued disc space narrowing and fibrosis occur along with 
formation of osteophytes in the facet joints and vertebral bodies.

This cascade of degenerative anatomic changes in the lumbar 
spine may lead to lumbar stenosis, facet disease, and degenera-
tive disc disease. Lumbar stenosis is the narrowing of the central 
lumbar spinal canal, lateral recess, or foramen from the process 
of spondylosis. If there is nerve root compression, the process is 
known as lumbar radiculopathy.

INCIDENCE AND PREVALENCE

A review by Hoy et al. (11) estimated the 1-year incidence of 
low back pain to range between 1.5% and 36%. The same review 
estimated the point prevalence to range from 1.0% to 58.1% 
(mean: 18.1%; median: 15.0%) and the 1-year prevalence to range 
from 0.8% to 82.5% (mean: 38.1%; median: 37.4%). The prev-
alence tended to be highest in the third decade, and increased 
with age until 60 to 65, then gradually declined (11). Women and 
individuals with lower educational status tended to have a higher 
prevalence of low back pain, while individuals in sedentary jobs 
had a lower prevalence of low back pain (12).

Low back pain has a significant psychosocial component. 
As mentioned previously, multiple psychosocial factors have 
been identified that are associated with low back pain. Therefore, 
psychological intervention may often play a role in the evaluation 
and treatment. One of the common psychosocial interventions 
for chronic pain is cognitive behavioral therapy (CBT) (13). CBT 
involves 3 basic components. The first component is a treatment 
rationale that helps patients understand that cognition and behav-
ior may affect the pain experience and emphasizes the role that 
patients can play in controlling their own pain. The second com-
ponent of CBT is coping skills training (relaxation techniques, 
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Electrodiagnostic studies may play a pivotal role in the diag-
nosis of lumbar spine pathology. Nerve conduction studies and 
electromyography (EMG) assist in the physiologic (as opposed 
to anatomic in MRI) localization of a pathologic lesion. It is also 
useful in determining the type and severity of the neural injury, 
chronicity, as well as the prognosis for neural recovery. A nerve 
conduction study may be useful in ruling on peripheral nerve 
pathology, which may often present similar to lumbar spine 
radiculopathy or other pathology.

Laboratory studies are not typically useful in mechanical 
lumbar spine pathology, but may be useful for ruling out rheuma-
tologic, hematologic, endocrinologic, and neoplastic disorders.

ETHICAL CONSIDERATIONS

Ethical issues in the management of low back pain involve both 
the physician and the patient. McGee et al. (18) held stakeholder 
meetings in 5 U.S. cities and found 6 main ethical issues relevant 
to chronic pain:

1.	 Reducing disparities in access to pain care among the young, 
elderly, and lower socioeconomic groups

2.	 Defining quality of care in pain management
3.	 The need to train qualified providers and the need for training 

programs in pain medicine
4.	 The need for evidence-based public policy regarding opioid 

use and diversion
5.	 The need to raise awareness about chronic pain as a disease to 

prevent stigmatization and discrimination
6.	 Promotion of multimodal therapies for pain as a way to pre-

vent inappropriate opioid use as sole treatment

Other ethical issues involving the physician may include 
superfluous opioid prescription (pill mills), overutilization of 
interventional procedures, lack of evidence-based medicine 
to support treatment modalities, and physician relationships to 
industry (19).

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own lumbar spine pain patient care practices, 
appraising and assimilating scientific evidence, and continuously 
improving your patient care practices based on continuous self-
assessment and lifelong learning.

OBJECTIVES

1.	 Conduct self-assessment and lifelong learning such as review 
of current guidelines, including evidence-based, in treatment 
of patients with low back pain and the role of the physiat-
rist as the educator of patients, families, residents, students, 
Â�colleagues, and other health professionals.

2.	 Appraise the evidence-based guidelines and literature for 
treating lumbar spine pain.

are spinal instability, complicated infection, and progressive 
neurologic deficits.

One prior review (14) attempted to systematically assess 
the benefits and harms of surgery for nonradicular back pain 
with common degenerative changes, radiculopathy with herni-
ated lumbar disc, and symptomatic spinal stenosis. The review 
found that surgery for radiculopathy with herniated lumbar 
disc and symptomatic spinal stenosis is associated with short-
term benefits compared to nonsurgical therapy, though benefits 
diminish with long-term follow-up in some trials. Surgery for 
nonradicular back pain is no more effective than conservative 
management.

IMAGING, LABORATORY STUDIES,  
AND ELECTRODIAGNOSIS

Routine imaging of the lumbar spine should be discouraged 
due to the large number of “abnormal” imaging findings in 
asymptomatic individuals. One prior study found that one-third 
of asymptomatic subjects have a substantial abnormality on 
MRI (15).

An additional reason why routine imaging of the lum-
bar spine should be discouraged is because low back pain 
may often develop without radiologic change. Boos et al. 
(16) followed 46 asymptomatic patients with a herniated disc 
for an average of 5 years and found that MRI-identified disc 
abnormalities were poor predictors of the need for low back 
pain-related medical consultation when compared to the psy-
chological aspects of work.

Current recommendations from the American College of 
Physicians (17) regarding imaging for low back pain are that (a) 
imaging is only indicated for severe progressive neurological 
deficits or when red flags are suspected and (b) routine imaging 
does not result in clinical benefit and may lead to harm.

When imaging is obtained, it is essential that radiologic 
findings be corroborated with patient presentation.

Common imaging modalities for the lumbar spine include 
plain films, CT, and MRI. Plain x-rays evaluate bony structural 
anatomy. Findings on lumbar spine plain films that may correlate 
with mechanical low back pain include fractures, transitional 
vertebra, spondylolisthesis, spondylolysis, excessive lordosis, 
scoliosis, disc space narrowing, osteophytes, facet disease, and 
neuroforaminal narrowing. Plain films are unable to evaluate 
soft-tissue structures. Flexion and extension x-rays may help 
determine if spinal instability is present, such as when spondylo-
listhesis is of concern.

CT scans are particularly useful for evaluating the details of 
bony structures. A CT scan may be indicated if there is suspicion 
of bony involvement with negative plain films. It may also be uti-
lized in surgical planning. A CT may be combined with myelog-
raphy, which significantly improves sensitivity. A CT myelogram 
may be indicated when the patient has a contraindication to MRI.

MRI is currently considered the “gold standard” in spinal 
imaging because of its ability to provide detailed imaging of the soft 
tissues, spinal canal, neuroforamen, ligaments, and disc. However, 
its high sensitivity may be detrimental to patient care because of 
its ability to mark “positive findings” in the asymptomatic patient.
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developed clinical practice guidelines for the diagnosis and treat-
ment of specific lumbar spine diseases, such as lumbar stenosis 
and degenerative spondylolisthesis. Additional resources are also 
available from the AAPMR’s online resources such as “Knowl-
edge NOW” and Academe, PubMed searches, and the Cochrane 
Database. Physiatrists can also obtain education in pain medicine 
and interventional spine procedures through fellowship training.

INTERPERSONAL AND COMMUNICATION 
 SKILLS

GOALS

Demonstrate interpersonal and communication skills that 
result in the effective exchange of information and collabora-
tion with low back pain patients, their families, and other health 
professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication, coun-
seling, and collaboration with patients with chronic low back 
pain and their caregivers and families across socioeconomic 
and cultural backgrounds.

2.	 Discuss appropriate documentation strategies in a patient’s 
medical records for low back pain.

3.	 Delineate the importance of the role of the physiatrist as the 
interdisciplinary team leader and consultant.

PATIENT COUNSELING

Key areas for physicians to counsel patients and families spe-
cific to the lumbar spine depend on the diagnosis. As mentioned 
previously, lumbar spine pathology may range from malignant 
disorders to musculoskeletal disorders. For all lumbar spine dis-
orders, patients should be counseled regarding the lumbar spine 
anatomy, the overall favorable prognosis of low back pain (if 
from a musculoskeletal etiology), activity modification while 
resuming vocational activities, pain coping strategies, and treat-
ment options.

MEDICAL DOCUMENTATION

For the initial consultation, adequate documentation includes all 
the components of a comprehensive history and physical exami-
nation: chief complaint, history of present illness, prior treat-
ments, functional history, vocational history, disability history, 
medications, review of systems, red flags, physical examination, 
assessment, and plan.

Follow-up documentation should include the following: 
summary of prior visit, treatment response, pertinent review of 
systems (new or progressive weakness, sensory changes, bowel or 
bladder changes, and assessment for opioid-related side effects), 
physical examination, assessment, and multimodal treatment 
plan. Documentation of patient education is always warranted. If 
the practitioner is prescribing controlled substances, then medi-
cation name, dose, instruction, amount, refills, and reason for 
prescription are key points for documentation, as is assessment 
for patient aberrant behaviors.

3.	 Use methods for ongoing competency training in low back 
pain for physiatrists, including feedback from colleagues and 
patients in daily practice, evaluating current practice, and 
developing a systematic quality improvement (QI) and prac-
tice improvement strategy.

4.	 Locate some resources including available websites for 
continuing medical education and continuing professional 
development.

Key components of self-assessment and lifelong learning

âŒ€■ Appraise literature regarding the lumbar spine.
âŒ€■ Perform medical knowledge assessments to identify knowl-
edge deficiencies and improvement plan.

âŒ€■ Utilize evidence-based treatments.
âŒ€■ Give and receive feedback from colleagues and patients.
âŒ€■ Discuss the basic sciences (anatomy, pathophysiology, etc.) 
and link with clinical practice.

PATIENT EDUCATION

Patients should be educated regarding the natural course of lum-
bar spine disease. Even though most low back pain is mild and 
rarely disabling, there are conditions that may pose significant 
threats. These conditions include fractures, tumors, infections, 
and cauda equina syndrome. Red flags suggestive of these con-
ditions were discussed in a previous section. Patients should 
be educated about the presence of red flags and encouraged to 
seek immediate medical attention if these signs/symptoms are 
present.

Other key education points include pathophysiology; prog-
nosis; impact on life/vocation, including impact on mood, sleep, 
and interpersonal relationships; and treatment risks and benefits.

PRACTICE-RELATED QUALITY IMPROVEMENT 
ACTIVITY

Key practice-related QI activities for low back pain might include 
frequent literature appraisal and application of evidence-based 
medicine, especially to the use of treatment modalities for this 
diagnosis. The consistent practice of evidence-based medicine 
will typically lead to the reduction of needless morbidity and 
mortality while improving patient outcomes. Outcome and mor-
bidity tracking, with root cause analysis, and implementation of 
practice changes based on these data will also lead to quality 
and safety improvements. Another example of a practice perfor-
mance activity might be a targeted process to improve the refer-
ral pattern for low back pain patients. One of the goals of this 
activity would focus on reversal of the referral cycle from pri-
mary care to surgery to PM&R/Pain changed to a primary care 
direct referral pattern to PM&R/Pain. Development of a process 
to reduce the use of diagnostic imaging in this population might 
be another performance improvement (PI) activity to consider.

The American College of Physicians and the American Pain 
Society have published evidence-based practice guidelines on 
the diagnosis and treatment of low back pain (20). The Orthopae-
dic Section of the American Physical Therapy Association has 
clinical practice guidelines for physical therapy treatments for 
low back pain (12). The North American Spine Society has also 
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includes use of therapeutic touch, especially in musculoskeletal 
medicine. Patients are frequently disrobed for the low back pain 
physical examination; sensitivity toward respecting patient pri-
vacy is applicable.

A prior study by Sanders et al. attempted to determine the 
cross-cultural differences in patients with low back pain (21). 
The study found that Mexican and New Zealander low back pain 
patients had significantly fewer physical findings than Ameri-
can, Japanese, Columbian, or Italian low back pain patients. The 
study also found that American, New Zealander, and Italian low 
back pain patients reported significantly more impairment in 
psychosocial, recreational, and/or work areas.

In addition, as mentioned previously, women as well as indi-
viduals with lower educational status tended to have a higher 
prevalence of low back pain, while individuals in sedentary jobs 
had a lower prevalence of low back pain.

Race and ethnicity have been previously identified as patient-
related factors that influence whether an individual receives 
adequate pain management. Many prior studies have found that 
Hispanic and African American patients were less likely to receive 
adequate analgesia when compared to Â�Caucasians (22).

In general, the physiatrist has the responsibility to provide 
education and allow the patient to have autonomy in the health 
care decision-making process. The risks and benefits of all treat-
ment strategies, including the risks and benefits of conservative 
and no-treatment approaches, should be articulated to the patient. 
In this vein, patient autonomy also applies to the treatment of the 
lumbar spine and to low back pain. However, the prescription of 
opioid analgesics should be reserved for physician-determined 
appropriate patients. The physician must weigh the risks and 
benefits of opiate use for nonmalignant pain, especially since 
the use of opioid analgesics can be wrought with opioid misuse, 
addiction, opioid-related hyperalgesia, and other opioids-related 
adverse events, including overnarcotization and even death.

It is the responsibility of the physician to assess, manage, 
and follow up the patient’s lumbar spine disorder. In addition, the 
physician should practice beneficence, nonmaleficence, social 
justice, and accountability as well as maintain competence with 
regard to the current evidence-based practices. The physician 
should also provide adequate patient education and communicate 
with other health care providers when appropriate.

For a review of the ethical issues in pain management, 
including social accountability for opioid prescribing, adherence 
to evidence-based medicine in the low back pain population, and 
professional responsibility, the reader is referred to the available 
ethics-based pain literature (19).

Patients with lumbar spine pathology may often present as 
challenging patients, with significant psychosocial overlay to the 
pain presentation, with comorbid medical conditions complicat-
ing treatment and with several pain generators or overlapping 
central pain syndromes, such as fibromyalgia. As a physician, 
it is essential to remain respectful, altruistic, and compassionate 
to patient needs. Physicians should be aware of the resources 
available in the medical system to provide assistance for chal-
lenging patients.

EFFECTIVE COMMUNICATION AND  
LISTENING SKILLS

Suggestions for general communication and listening skills 
include maintaining proper eye contact, performing affirmative 
gestures/facial expressions, and appropriate use of other nonver-
bal communication skills, sitting down with the patient, giving 
appropriate feedback, and being clear, specific, and empathetic. 
The physician should assist the patient in providing and setting 
realistic expectations of care and realistic goals of treatment, 
which may include reductions in pain and improvements in 
mood, sleep, relations, and functionality. The physician should 
demonstrate empathy to the impact of chronic pain on one’s 
life and approach treatment options as a patient-centered and 
team-based approach, where the physician articulates that the 
patient and physician will work through the elements of both the 
diagnosis and treatment of low back pain as a team. The physi-
cian is also encouraged to allow the use of patient pain logging 
(which may include pain intensity scores, diet/weight, activity 
logs), journaling, and other record keeping as a communication 
source.

To optimize outcomes, an interdisciplinary team approach 
is frequently needed for the treatment of patients with low back 
pain. Because of this, excellent communication is an essen-
tial skill for the physician. Tips for facilitating communication 
between treatment providers include the use of multidisciplinary 
conferences, frequent phone calls, and electronic communica-
tion. During the correspondence with the other treatment provid-
ers, physicians should always remember to respect others’ views 
and have insight regarding one’s own limitations.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in lumbar spine phys-
iatric management.

OBJECTIVES

1.	 Exemplify the humanistic qualities of a low back pain 
provider.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy and autonomy.
5.	 Recognize the socioeconomic factors and importance of 

patient education in the treatment of and advocacy for persons 
with chronic low back pain.

6.	 Describe the impact of demographics on the care of persons 
with lumbar spine pain.

To treat patients with low back pain, physicians should 
demonstrate humanistic qualities, such as compassion, empathy, 
altruism, integrity, and honesty. Humanism in medicine also 
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The optimal follow-up care is individualized for each 
patient, depending on the diagnosis and treatment. An individual 
with a serious diagnosis (e.g., lumbar spine malignancy) will 
require more frequent follow-up compared to an individual with 
a “benign” diagnosis (e.g., myofascial pain syndrome). Patients 
who have been treated with modalities that may have serious 
complications (opiates, injections, etc.) will also require more 
frequent follow-up.

MARKERS OF QUALITY

Important markers of the quality of care include the scales 
for measuring pain, such as the verbal numerical rating scale 
(NRS), verbal descriptor scale, visual analog scale (VAS), and 
brief pain inventory (BPI). Other markers may include com-
mon outcome measures used for clinical research, such as Short 
Form-36 (SF-36), Oswestry Disability Index (ODI), Roland 
Morris Disability Questionnaire, and Quebec Back Pain Dis-
ability Scale. In the pediatric population, the Faces Scale for 
pain intensity is typically used. Outcome assessments for low 
back pain frequently include reduction or change in pain inten-
sity score, such as a 50% or greater subjective change in pain 
intensity reporting following a treatment modality. Changes in 
ambulatory function, independence in ADLs, strength, sensory 
gain, mood, appetite, sleep, and interpersonal relationships are 
also important markers of quality of care for assessing Â�outcomes 
in this diagnosis.

COST-RELATED AND RETURN  
TO WORK CONSIDERATIONS

The total cost of low back pain in the United States is estimated 
to exceed $100 billion per year, with two-thirds from lost wages 
and reduced productivity (23). It is estimated that 5% of Ameri-
cans miss at least 1 day of work annually due to low back pain. 
Of the patients who do miss work, more than 80% return to 
work within 1 month; more than 90% return by 3 months; and 
5% never return (23). When a worker has been out of work for 
6 months, the likelihood of returning to work is 50%; by the time 
a worker has been out for a year, the likelihood of returning to 
work is 25% (24).

Socioeconomic factors such as job dissatisfaction, physi-
cally strenuous work, psychologically stressful work, low educa-
tion, and workers’ compensation insurance are also important 
risk factors for the onset of back pain.

PATIENT ADVOCACY

Patient advocacy should extend beyond clinical care. Advocacy 
should also involve supporting patients in their psychosocial, 
employment, and interpersonal struggles. This may involve 
referral to appropriate consultants and use of multidisciplinary 
and interdisciplinary resources. Many physicians also play a 
role in political advocacy in terms of patient access to analge-
sics, including appropriate physician assessment and treatment 
of pain. Other potential roles include advocating for ergonomic 
modifications in various work settings.

Systems-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in the 
system to provide optimal continuum of care as it relates to low 
back pain.

OBJECTIVES

1.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources in the low back pain rehabili-
tation continuum.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal care for the low back pain patient, with atten-
tion to safety, cost awareness, and risk–benefit analysis and 
management.

3.	 Introduce and define quality of care improvement markers for 
low back pain rehabilitation programs, including identifica-
tion of systems errors.

4.	 Describe the role of the physiatrist in patient advocacy efforts.

The rehabilitation continuum of care of the lumbar spine 
involves both inpatient and outpatient environments. The inpa-
tient rehabilitation environment involves admission to an acute 
rehabilitation unit for multidisciplinary care. Patients who typi-
cally require inpatient admission include those who had lumbar 
spine surgery or significant spinal cord injury (e.g., cauda equina 
syndrome). An inpatient rehabilitation admission will optimize 
patient function. Also, chronic back pain patients with multiple 
medications and poor physical condition may be considered for 
comprehensive multidisciplinary inpatient pain management 
programs.

Most patients with lumbar spine pathology will receive 
treatment in the outpatient setting. Outpatient rehabilitation 
treatment of the lumbar spine, like inpatient rehabilitation, 
may also involve multidisciplinary care. The treating physi-
cian must be aware of the resources available and when to 
utilize them to optimize patient outcomes. The outpatient 
physiatrist managing the patient with low back pain will work 
closely with other pain providers, including anesthesiology, 
neurology, and psychiatry team members, as well as pain 
psychologists, addiction specialists, and physical therapists. 
Providers of complementary and alternative medicine (CAM) 
therapies may also be members of this continuum of care, as 
may be orthotists.

PATIENT SAFETY

Patient safety components for the treating physician include effec-
tive triage of patients, awareness of red flags that may indicate a 
serious condition, adequate informed consent for procedures and 
for pharmacotherapy, opioid contracts, modified activity educa-
tion, and principles of occupational health/safety and ergonom-
ics. Urine toxicity screening to confirm opioid analgesic use and 
minimize diversion may also be required in some settings.
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2.	 The percentage of patients who recover from “acute” low back 
pain is
A.	 10% to 30%
B.	 30% to 50%
C.	 50% to 70%
D.	 70% to 90%
E.	 90% to 100%

3.	 A 45-year-old man presents with low back pain radiating down 
the right lower limb for 2 weeks. He has tried bed rest, as well 
as over-the-counter NSAIDs, with no benefit. He presents to 
your office for a consultation. On examination, you obtain a 
positive straight leg raise. There are no other red flags present. 
Of the following interventions, what is your next step?
A.	 Initiate conservative treatment
B.	 Order EMG
C.	 Order MRI
D.	 Order x-ray
E.	 Order CT myelogram

4.	 A prior study attempted to characterize the ethical issues 
related to chronic pain. Which of these issues were identified 
as ethical issues?
A.	 Reducing disparities in access to pain care among the 

young, elderly, and lower socioeconomic groups
B.	 Defining quality of care in pain management
C.	 The need to train qualified providers and the need for 

training programs in pain medicine
D.	 The need for evidence-based public policy regarding opi-

oid use and diversion
E.	 All of the above

5.	 When a worker with low back pain has been out of work for  
6 months, the likelihood of return to work is
A.	 20%
B.	 30%
C.	 40%
D.	 50%
E.	 60%
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CASE STUDY
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Case Study Discussion Questions

1.	 What is your differential diagnosis for this patient?
2.	 Would you order any imaging for this patient?
3.	 What would be your comprehensive rehabilitation treatment 

plan for this patient?
4.	 What are some key elements to patient education and counsel-
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hospital has been ordering lumbar MRIs for every patient 
who presents with a similar presentation. What is a quality 
improvement project that may address the issue?

7.	 Identify lifelong learning, self-assessment, and professional 
development resources in caring for this type of patient.

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Which of the following is not considered a red flag in the 
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A.	 Major trauma
B.	 IV drug abuse
C.	 Severe nocturnal pain
D.	 Numbness of bilateral feet
E.	 Progressive motor weakness
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Patient Care

GOALS

Evaluate and develop a rehabilitative plan of care that is com-
passionate, effective, and targeted at the individual patient with 
rheumatoid arthritis (RA).

OBJECTIVES

1.	 Perform a detailed history and physical examination of a 
patient with RA.

2.	 Identify the key components of a rehabilitation program Â�as 
they relate to the rheumatoid patient with RA.

3.	 Identify the psychosocial and vocational implications for the 
patient with RA and strategies to address them.

4.	 Formulate a sample rehabilitation treatment plan for the 
patient with RA.

HISTORY AND PHYSICAL

The history and physical examination in patients with either sus-
pected or confirmed RA should reflect the understanding that it 
is an autoimmune disease primarily of the joints, with an array of 
possible comorbid systemic conditions. Areas of the patient his-
tory that are notably important for diagnosing and characterizing 
RA include the number and site of involved joints, as well as the 
duration of symptoms, as these questions are directly part of the 
diagnostic criteria. Especially at the onset, RA may be difficult to 
differentiate from other immune-mediated diseases. It may coex-
ist with other rheumatologic diseases, such as mixed connective 
tissue disease and overlap syndrome, or the symptoms may be 
fleeting as in palindromic rheumatism. RA classically affects 
joints symmetrically, and more than other rheumatic disorders, it 
has a preference for small joints of the hands and feet. Protracted 
morning stiffness is a hallmark of the disease. Extraarticular 
manifestations of RA are common, with cardiac, pulmonary, 
integumentary, and hematologic systems being most affected (1).

Rheumatoid nodules are painless, firm areas of swelling of 
subcutaneous tissue, typically found on the extensor surfaces of 
the limbs (i.e., olecranon, dorsal hand at metacarpophalangeal 

[MCP] joints). Histologically, the nodules are comprised of a 
center of fibrinoid necrosis surrounded by a fibrous tissue shell, 
the larger of which can be multiloculated and contain synovial 
fluid. The appearance of rheumatoid nodules portends a poor 
prognosis and a sign of heightened disease activity.

The physical examination must be organized to include 
articular and extraarticular manifestations. As the patient tran-
sitions through the natural history of the disease, joint pathol-
ogy will change over time. Fortunately, due to earlier diagnosis 
and earlier initiation of disease-modifying antirheumatic drug 
(DMARD) and biologic therapy, many of the debilitating, late-
stage manifestations of RA are becoming less frequent. Initially, 
joint swelling and tenderness may appear similar to other forms 
of arthritis. Palpation can differentiate between the bogginess of 
synovial edema in RA from the bony osteophytes of osteoar-
thritis (OA). Periarticular edema is more common in gout, while 
the rheumatoid joint will have swelling confined to the capsule. 
As the disease progresses, abnormal synovium can proliferate 
and migrate across articular cartilage into the joint capsule or 
surrounding tendons. This boggy mass of synovium laden with 
inflammatory mediators is called a pannus.

The wrist is the most commonly affected joint in up to 75% 
of RA patients (2), with synovitis progressively weakening the 
ligaments between the radius, ulna, and carpal bones. One area 
to focus is the scapholunate ligament, assessing for laxity or 
subluxation, since compromise of this area leads to a cascade of 
events in which the radial support structures collapse, volar sub-
luxation of the radius occurs, the metacarpals deviate radially, 
and the fingers deviate in an ulnar direction (3). Chronic syno-
vitis of the MCP joints accentuates the ulnar drift of the fingers. 
Finger deformities are also very common in RA. One of the ear-
liest physical findings is proximal interphalangeal joint edema, 
with tendon and ligament weakening or rupture occurring after 
many years of active disease. The two major late findings at the 
proximal interphalangeal (PIP) joint include the boutonnière 
deformity and swan-neck deformity. With a boutonnière defor-
mity, the PIP is set into flexion, with reciprocal extension of the 
MCP and distal interphalangeal (DIP) joints. Synovial inflam-
mation leads to a rupture of the extensor hood and causes the 
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lateral bands to migrate downward, causing PIP flexion and DIP 
hyperextension. The swan-neck deformity is a hyperextension at 
the PIP joint, with MCP and DIP joint flexion. It can occur from 
multiple combinations of joint disruptions, which usually involve 
PIP volar support loss (e.g., volar plate rupture) and eventual con-
tracture of the hand intrinsic muscles. In the upper extremity, 
elbow synovitis can lead to loss of extension and sometimes a 
compressive ulnar neuropathy. Shoulder and hip involvement is 
less common than the more distal joints, and typically occurs 
later in the disease process. Painful synovitis can lead to loss of 
range of motion (ROM) and joint contractures.

In the lower extremity, knee effusions are common and can 
sometimes lead to joint contracture. At the ankle, synovitis typi-
cally affects the tibiotalar joint. Synovial proliferation can extend 
to the tarsal tunnel or involve the posterior tibialis tendon result-
ing in a tenosynovitis and possible tendon rupture. Similar to 
the hand, chronic synovitis can cause weakening of the delicate 
ligamentous structures in the forefoot, at first leading to metatar-
sophalangeal (MTP) edema, tenderness, dorsal subluxation, and 
hallux valgus deformity. As noted, the painful metatarsal sub-
luxation is caused by distention of the joint capsule, with the PIP 
joints moving superiorly, causing hammer toe deformities. The 
hip is one of the last joints to be involved in adult RA (but, para-
doxically, is involved early in JRA). Remodeling of the acetabu-
lum from chronic synovitis can result in “protrusio acetabuli,” 
in which the femoral head migrates deeply into the acetabulum. 
The definitive treatment is total hip arthroplasty.

The spine is not frequently involved, with the notable excep-
tion of the atlantoaxial joint. Rupture of the transverse ligament 
between C1 and C2 can lead to myelopathy and possible death 
due to migration of the odontoid into the brainstem. It is impor-
tant to obtain lateral, flexion/extension, and open mouth views, 
since an anterior subluxation of 9 mm or more between C1 and 
C2 increases the risk for cord compression (4). In advanced 
disease, atlantoaxial involvement becomes more of a concern, 
considering that up to 60% of RA patients who needed hip or 
knee arthroplasty were found to have cervical spine instability 
on radiographic screening (5) (Box 25.1).

FUNCTIONAL ASSESSMENT

A rehabilitation approach to RA should include an inventory of 
the patient’s daily activities. This will allow the physiatrist to tai-
lor a patient-specific rehabilitation program, as opposed to rely-
ing on a generic template. Two patients with similar severities of 
ulnar deviations and boutonnière deformities may compensate 
differently for manual tasks, and therefore may require separate 
rehabilitation approaches. Questions to ask include the follow-
ing: Can you dress yourself? Get in/out of bed? Walk outdoors 
on flat ground? Wash/dry your entire body? Bend down to pick 

up clothing from the floor? Turn faucets on/off? Get in/out of 
the car?

Based on American College of Rheumatology (ACR) guide-
lines (6), patients can be given a functional classification, from I 
to IV increasing in severity of disability (Boxes 25.2, 25.3).

REHABILITATION PROGRAM

Historically, any exercise for RA was controversial, but now 
therapeutic exercise is considered a basic component of any com-
prehensive rehabilitation program. Areas that have shown nota-
ble success include aerobic exercise, strengthening exercises, 
cognitive behavioral therapy, and self-efficacy training. Joint 
and energy conservation, adaptive equipment, and orthotic sup-
port are the basic tenets of a comprehensive occupational therapy 
program (7).

In RA patients, short-term (less than 3 months) land- or 
water-based dynamic exercise programs have a positive effect on 
aerobic capacity, muscle strength, and functional ability (8). Low-
impact activities, such as swimming and biking, are preferred. 
One study directly compared land-based aerobic capacity training 
(walking) with water-based aerobic capacity training, and found 
no differences with regard to safety (9). Overall, studies have 
shown decreased inflammation, joint pain, and joint tenderness 
(10). Specifically for aerobic exercises (at 50%–90% maximum 
heart rate [HR]), a meta-analysis of 14 randomized controlled tri-
als (RCTs) showed small, beneficial effects on cardiorespiratory 
function, functional ability, and disease activity (11).

For ROM therapy and stretching, it is recommended that 
each joint is moved through its complete ROM at least once daily. 
Joint movement is gently encouraged despite pain, and it needs 
to be emphasized that ROM therapy is not done to relieve pain, 
but to prevent contractures. All types of strengthening exercises 
may be employed, as long as they do not result in muscle sore-
ness greater than 2 hours post exercise, or fatigue lasting more 
than 1 hour after exercise, or increased joint pain noted during 
exercise. Initially isometrics can be employed due to decreased 
dynamic/sheer forces on the joints compared to isotonic and iso-
kinetic training.

Box 25.1 Pearl: Atlantoaxial Instability

âŒ€■ Cervical spine disease (C1–C2) parallels peripheral 
joint disease

Box 25.2 Functional Classification

âŒ€■ Class I: no functional limitations
âŒ€■ Class II: joint discomfort or limitations in ROM, but 
activities of daily living (ADLs) not significantly 
compromised

âŒ€■ Class III: ADLs significantly compromised
âŒ€■ Class IV: incapacitated, and unable to perform ADLs

Box 25.3 Pearl: Disease Activity Index

âŒ€■ Functional status is most traditionally assessed by the 
health assessment questionnaire (HAQ)
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Modalities can also assist in physical and occupational ther-
apy programs. Cold therapy is ideal for acute flares, especially 
in joints with effusions. Deep heat is indicated for patients with 
chronic inflammation and contractures (Box 25.4).

HOW SHOULD THE REHABILITATION PROGRAM 
BE MODIFIED DURING A FLARE?

In a word, rest! Reevaluate and reduce all resistive exercises, 
especially those that stress the small joints of the hands and 
feet. In this case, splinting is helpful to ensure that joint stress 
is minimized. Limited passive ROM is performed to prevent 
contracture. Medically, flares often require steroid supplemen-
tation, in addition to considering a change in DMARD therapy 
(Box 25.5).

PAIN MANAGEMENT

Patients often come to the physiatrist, either directly or from 
another consulting physician, with the expectation of complete 
pain relief. The first step is explaining that complete pain relief 
is often unachievable. A reasonable goal is pain reduction suf-
ficient enough to allow greater participation in activities of daily 
living (ADLs) (Box 25.6).

Medical Knowledge

GOALS

Demonstrate knowledge of established evidence-based and 
evolving biomedical, clinical epidemiological, and sociobehav-
ioral sciences pertaining to RA, as well as the application of this 
knowledge to guide holistic patient care.

OBJECTIVES

1.	 Define RA, and describe the epidemiology, natural history, 
and pathophysiology of the disease.

2.	 Describe how RA is diagnosed and what treatment options 
are available.

3.	 Review the range of prognoses associated with RA depending 
on severity and risk factors.

4.	 Educate patients on making patient-centered decisions regard-
ing their plans of care.

EPIDEMIOLOGY AND PATHOPHYSIOLOGY

RA is a symmetric, systemic, autoimmune, polyarthritis caused 
by abnormal growth of inflammatory synovial tissue, result-
ing in cartilage destruction and surrounding bone erosion. The 
worldwide prevalence is approximately 1%, annual incidence is 
about 3/10,000 adults, and it is two to three times more common 

Box 25.4 Pearl: Exercise Precautions

âŒ€■ Caution when ordering isometric exercise (especially 
in the upper extremity)

âŒ€■ Sustained isometric contractions increase intrathoracic 
pressure and decrease cardiac output (Valsalva effect). 
To compensate, heart rate and vasoconstriction occur 
to maintain blood pressure and cardiac output

âŒ€■ Rheumatoid arthritis patients frequently have hyper-
tension and/or cardiovascular disease, and patients 
with impaired hemodynamics may respond to isomet-
ric exercises with exaggerated or dangerous increases 
in blood pressure

âŒ€■ High-risk cardiac patients should be monitored closely 
for chest pain, abnormal BP elevations, and arrhyth-
mias (12)

Box 25.6 Sample Rehabilitation Prescription

âŒ€■ Diagnosis: Rheumatoid arthritis
âŒ€■ ICD-9 Code: 714.0
âŒ€■ Impairment: decreased ROM right MCP and PIP joints; 
right knee 20° flexion contracture, decreased muscle 
strength in all 4 extremities

âŒ€■ Disability: decreased ambulation, decreased ADLs
âŒ€■ Precautions: avoid Valsalva maneuver, do not overfa-
tigue, postexercise pain not greater than 2 hours, con-
tact MD if acute flare

âŒ€■ Goals: pain relief, inflammation reduction, joint pres-
ervation, functional restoration

âŒ€■ Modalities: cryotherapy for acute flares, paraffin/flu-
idotherapy for the hands, orthotic splinting as needed, 
deep heating for joint contracture and stiffness

âŒ€■ PT/OT: ROM, mobilization to affected joints, stretch-
ing (after preheating, if contractures), strengthening 
exercises (especially closed-chain), light isotonics, 
isometrics (only for acute flare), general conditioning 
exercises (aerobics), cross training using low-impact 
exercise (cycling, swimming), gait training with appro-
priate assistive device, ADL evaluation and training, 
adaptive equipment and training, joint protection, 
and energy-conservation techniques, home exercise 
program

Box 25.5 Pearl: Exercise Prescription 
Modification Should Be Considered in 
Rheumatoid Arthritis Patients With:

âŒ€■ Fatigue lasting greater than 1 hour post exercise
âŒ€■ Muscle soreness lasting greater than 2 hours post 
exercise

âŒ€■ Increased joint pain during exercise
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in women (13). This incidence has remained stable over many 
years. New criteria for diagnosing early RA were published in 
2010, and follow-up studies estimating incidence rates using 
the new criteria have yielded similar results (14). The etiology 
of RA remains unknown, but is considered to be multifactorial, 
resulting from an interaction between a genetic predisposition 
and environmental exposure, the exact contributions of which 
are still being elucidated. The important genetic contributors are 
major histocompatibility genes (mostly HLA-DRB1), in addition 
to minor immunomodulation genes. Environmental associations 
include alcohol, tobacco (increases susceptibility up to 20- to 
40-fold), and even oral cavity flora (15).

The latest theories cite that preclinical RA likely develops 
via an immunologic conflict, unintuitively outside the joints 
or synovial membrane, in the mucous membranes of the upper 
gastrointestinal (GI) tract or airways. Subsequently, upon expo-
sure to a second event, the autoimmune process spreads to the 
synovium, with eventual systemic involvement, giving rise to 
typical RA symptoms and signs. The “second event” is still 
being investigated (16). The hallmark of this disease is “synovi-
tis,” that is, a joint synovium laden with autoantibodies, several 
classes of leukocytes, and inflammatory cytokines that initially 
cause joint pain and stiffness. Over time, this synovitis causes 
diffuse systemic manifestations, in addition to the hallmarks of 
joint and bone destruction.

NATURAL HISTORY

Stage 1 is characterized by morning fatigue and joint stiffness, 
and lasts for several weeks to 2 months. Joint pain is primarily 
localized to the hands and wrists, which may begin to show signs 
of edema. At this point, no deformities or rheumatoid nodules 
are present, serological rheumatoid factor (RF) titers are usually 
negative, and there is no synovial proliferation on pathological or 
physical examination.

By the time a patient enters stage 2, the diagnosis of RA has 
been established, and 70% have a detectible RF titer. An experi-
enced clinician may be able to appreciate palpable proliferative 
synovium surrounding affected joints. Radiographically, x-rays 
will show early diffuse juxtaarticular osteopenia but there is not 
yet evidence of erosions.

If treatment is not initiated, patients may enter stage 3, where 
they will begin to experience tangible losses in function secondary 
to joint damage. Common examples include soft-tissue contrac-
tures and tendon ruptures of the hand (the extensor tendon being 
a common site of rupture). The appearance of rheumatoid nodules 
on examination and x-ray evidence of erosions are hallmarks of 
stage 3. Also, systemic manifestations begin to develop in this 
stage, the most common of which include anemia of chronic dis-
ease, pericarditis, weight loss, and various vasculitides.

Stage 4 is considered the “end stage” of RA. By this time, 
joints have undergone so much degeneration, there is little 
synovium left to serve as a site for inflammation (i.e., the so 
called burned out phase). Of note, patients with disease activity 
greater than 15 years may develop amyloidosis. The mortality 
rates of patients in this late stage rival that of cancer, stage 4 
Hodgkin lymphoma, and three-vessel coronary disease (17).

RA affects a broad population ranging from children to the 
elderly and has a spectrum of presentation from transient epi-
sodes of monoarthritis to the more common active systemic dis-
ease. In children, it is classified as juvenile rheumatoid arthritis 
(JRA), for which there is a separate set of diagnostic criteria and 
treatment protocols, the specifics of which are beyond the scope 
of this chapter. The onset and pattern of RA typically follow the 
natural history as described above (i.e., an insidious onset of a 
symmetric polyarthritis), but occasionally some patients present 
with a series of transient, self-limited episodes of monoarthritis 
or polyarthritis that subsides completely in days to weeks. This 
presentation is called palindromic rheumatism. Fifty percent of 
these patients will eventually progress to full RA (1).

DIAGNOSIS

In 1987, the ACR developed a set of criteria that could distin-
guish patients with established RA from those with other rheu-
matic diseases. In 2010, the ACR and European League Against 
Rheumatism (EULAR) revised those criteria to identify patients 
at an earlier stage of the disease, highlighting symptoms asso-
ciated with persistent and/or erosive disease. Research has 
shown that earlier diagnosis that led to earlier treatment resulted 
in improved outcomes and minimized irreversible sequelae, 
because the majority of joint destruction with fixed deformities 
occurs within 2 years of onset (18).

The 2010 criteria screen patients with confirmed presence 
of synovitis in at least one joint and the absence of an alternative 
diagnosis that better explains the synovitis. The criteria focus on 
scoring four different domains of disease, with a higher score 
indicating more severe disease: number and site of involved 
joints (range 0–5), serologic abnormality (range 0–3), elevated 
acute-phase response (range 0–1), and symptom duration (range 
0–1). A total score of 6 or greater, within a 6-month time frame, 
in properly screened individuals indicates “definite RA” (19,20).

Physical examination findings are described in the Patient 
Care section, but regarding the 2010 ACR criteria, it is important 
to note that the presence of small joint involvement (MCP, PIP, 
2–5 MTP, thumb IP joints, and wrists) is a more powerful predic-
tor of RA.

LABORATORY TESTS

RF with titer is a serologic marker commonly used to assess for 
RA, and at a cellular level is defined by autoantibodies (mostly 
IgM) with a specificity for the Fc portion of the IgG molecule. 
The importance of RF lies in the positivity of the test (i.e., a 
higher titer portends a worse prognosis). Extraarticular findings 
are almost exclusively confined to RF-positive patients. Negative 
RF results are less helpful, highlighting the utility value of anti-
citrullinated peptide antibodies (ACPAs) in making an earlier 
diagnosis. Of patients with confirmed RA, 35% with an initial 
negative RF titer will test positive for ACPAs. The mean ACPA 
titers increase markedly 2 to 4 years before symptom onset.

Four laboratory tests are incorporated into the 2010 ACR 
criteria. RF with titer and ACPAs contribute to the “serologi-
cal abnormality” section. For either RF or ACPA, a “low posi-
tive” (above the upper limit of normal [ULN]) is worth 2 points, 
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whereas a “high positive” (greater than three times the ULN) 
contributes three points. Either erythrocyte sedimentation rate 
(ESR) or C-reactive protein (CRP) levels above the ULN contrib-
ute 1 point to the “elevated acute phase” section of the criteria.

Other laboratory tests that do not directly contribute to the 
diagnosis are often ordered for the purposes of ruling out other 
diseases or in preparation for starting pharmacologic therapy. 
For example, a negative ANA helps exclude systemic lupus 
erythematosus (SLE). Arthrocentesis is helpful for ruling out 
crystal arthropathies and pyogenic infection. A complete blood 
count and liver function tests are required prior to treatment with 
methotrexate. A purified protein derivative (PPD) test is required 
prior to initiation of biologic agents due to the risk of reactivation 
of tuberculosis (Box 25.7).

RADIOLOGY

During the initial evaluation, plain radiographs of affected joints 
should be obtained. It is important to note that small joints in the 
hand may have commensurate changes in the foot and ankle. As 
previously described, osteopenia is seen in stage 2 and bony ero-
sions in stage 3. Pathologically, erosions on x-ray represent sec-
tions of joint margins where the outer cortex has been destroyed 
by synovial proliferation. Erosions are seen in affected joints in 
up to 90% of patients not responding to treatment (21). MRI is 
more sensitive than plain radiography in early detection of ero-
sions (22), but hasn’t yet been incorporated into any official clini-
cal decision-making criteria. A normal chest x-ray is important 
prior to initiation of methotrexate due to hepatotoxic side effects 
and interstitial pulmonary fibrosis (Box 25.8).

DIFFERENCE BETWEEN RHEUMATOID ARTHRITIS 
AND OSTEOARTHRITIS

Many patients do not understand the difference between RA and 
osteoarthritis (OA). Of paramount importance is an understanding 
that RA is a systemic disease with potential multiorgan involvement.

Radiological differences between RA and OA are described 
below.

Overall, joints affected by RA are warm and tender, reflect-
ing an inflamed synovium. Areas of synovial proliferation may 
be palpably soft, whereas joints in OA are hard and bony due 
to osteophyte formation. RA predominates in joints with robust 
synovium, which in the hand include the MCP and PIP joints. In 
contrast, OA affects the distal interphalangeal joints and carpo-
metacarpal joint of the thumb. Typically, patients with RA will 
notice the worst joint stiffness in the morning for a prolonged 
period of time, as compared to the brief stiffness or “gelling” 
which is typical for the OA patient. As opposed to RA, there are 
no specific serologic markers for OA (Table 25.1).

MEDICAL TREATMENT

Pharmacologic therapy for RA has changed drastically since the 
early 20th century, starting with aspirin and gold salts through 
the 1940s.

The discovery of steroids in the 1950s was initially greeted 
with great fanfare by the medical community; however, over 
time further use revealed their limitations and shortcomings. 
Nonetheless, they remain an important part of medical man-
agement of RA. Further advances were seen with the discovery 
of DMARDs in the 1970s, but significant systemic side effects 
also frequently interfered with long-term use. The turn of the 
21st century brought advancements with the advent of the “bio-
logic” class of medications, which targets specific immunologic 
cytokines or receptor sites.

In 2012, the ACR revised their 2008 guidelines for the use 
of DMARD and biologic agents for RA (24). Examples of cur-
rently utilized DMARDs include hydroxychloroquine, lefluno-
mide, and methotrexate. Biologic agents include the nontumor 
necrosis factor (TNF) abatacept, rituximab, and tocilizumab; 
and the anti-TNF: adalimumab, etanercept, and infliximab. New 
biologic agents are constantly being introduced in the market 
(Figure 25.1).

Prior to initiation of pharmacologic therapy patients should 
meet the proper diagnostic criteria (see above). ACR recommen-
dations diverge between patients with early and established RA. 

Box 25.7 Pearl: Synovial Fluid Analysis 
Findings In Rheumatoid Arthritis

âŒ€■ Cloudy & yellow
âŒ€■ Won’t pass “newspaper test” (i.e., newsprint print can-
not be read through the vial of inflammatory fluid)

âŒ€■ 5,000 to 50,000 leukocytes
âŒ€■ >50% PMNs

Box 25.8 Pearl: Advanced Imaging

âŒ€■ When clinical status is worsening (i.e., increasing joint 
pain) and x-rays remain normal, consider musculoskel-
etal sonography or MRI, which can detect erosions up 
to 2 years earlier than conventional roentography (23).

TABLE 25.1â•‡ Radiological Differences (24)

RHEUMATOID 
ARTHRITIS OSTEOARTHRITIS

Sclerosis ± ++++

Osteophytes ± ++++

Osteopenia +++ 0

Symmetry +++ +

Erosions +++ 0

Cysts ++ ++

Joint space
narrowing

+++ (symmetric) +++ (asymmetric)

Source: From West et al (23).
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In early RA, suggestions for therapy depend on disease activity 
(scored as low, moderate, or high) and on presence or absence of 
“features of a poor prognosis.” For early RA, low disease activ-
ity, and no poor prognostic factors, the recommendation is to 
start with DMARD monotherapy (which is most often metho-
trexate). In early RA, as disease activity and prognostic factors 
worsen, the ACR recommends adding an additional DMARD. 
Anti-TNF agents for early RA are reserved for patients with both 
high disease activity and poor prognostic factors.

For patients with established RA, making modifications to 
pharmacologic therapy becomes a complex process that not only 
depends on disease activity and prognostic factors, but also takes 
into consideration failed therapies and adverse reactions.

EULAR has a similar, but separate set of recommendations 
regarding medical therapy (29).

Glucocorticoids
Glucocorticoids are being used as a bridging medication (i.e., 
in the interim between the initiation of DMARD therapy and 
the time that it has a clinical effect, often measured in months 
from treatment initiation), for combination strategies along with 
DMARDs (due to delayed onset of action), for flares, and for 
treatment of vasculitis.

Several studies evaluated groups of patients, all of whom 
were starting a DMARD, and compared those who were 
also started with a glucocorticoid (usually prednisone) ver-
sus those whose initial therapy only added a nonsteroidal 
anti-inflammatory drug (NSAID) or placebo. Better clinical 

outcomes, including pain and joint tenderness, were reported 
in the glucocorticoid groups (30). When glucocorticoids are 
added to an already existing DMARD monotherapy regimen, 
studies have shown improvements in signs, symptoms, and 
function, especially radiographic progression (31). Difficul-
ties still remain regarding the optimal duration and dosage of 
glucocorticoid treatment, and in addition, when to consider 
discontinuation.

REMISSION

While the goal of rehabilitation is preservation of function, 
the goal of medical therapy ultimately is remission. The origi-
nal ACR criteria for clinical remission, published in 1981 (32), 
depended on the presence of five of the following six factors for 
2 months (assuming a lack of systemic symptoms, i.e., vasculi-
tis, pericarditis, myositis, pleuritis, weight loss, fever): no fatigue, 
morning stiffness for 15 minutes or less, no joint pain, no joint 
tenderness to palpation or ROM testing, no soft tissue or tendon 
sheath swelling, ESR less than 30 (women) or 20 (men). ACR/
EULAR redefined remission in 2011 (33) as the fulfillment of all 
of the following: tender joint count less than or equal to 1, swol-
len joint count less than or equal to 1, CRP less than or equal to 
1 mg/dL, patient global assessment less than or equal to 1 (on 
a 0–10 scale). These criteria have been effective in identify-
ing patients who have long-term courses that were better than 
those who did not meet the definition of remission. The 2011 
guidelines set the new standard for remission for future clinical 
research trials.

Figure 25.1â•‡ Cytokine networks are displayed, 
along with accompanying sites of action of 
several popular biologic agents. Macrophages 
(MP[i]), fibroblast-like synovioctyes (FLS[ii]), 
and T cells (TC[iii]) are depicted with selected 
cytokines and their targets. Several cytokines 
activate osteoclasts (OC[iv]), the primary cell 
identified in the bony erosions seen in rheumatoid 
arthritis. IL-1 and TNF-alpha are integral 
parts of the cascade of cellular autoimmunity. 
Adalimumab (Humira®), entanercept (Enbrel 
®), and infliximab (Remicade®) are examples of 
TNF-alpha blockers [dashed outline]. Anakinra 
(Kineret®) is an antagonist of the interleukin-1 
(IL-1) receptor [dotted outline]. Abatacept 
(Orencia) is a selective costimulation modulator 
[solid outline], as it inhibits T-cell activation by 
binding to CD80 and CD86 on antigen presenting 
cells (APC), thus blocking the required CD28 
interaction shared between APCs and T cells.
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FLARES

A flare is described as “a worsening of disease activity of suf-
ficient intensity and duration to consider a change in therapy,” 
(34) but there is no current consensus for objectively diagnosing 
a flare period. Physiologically, flare represents an activation of 
inflammatory mediators in the synovium. The EULAR recom-
mends that rapid remission is the primary goal of treatment in 
every patient, and strict monitoring should dictate the adjustment 
of medication as frequently as every 1 to 3 months (31).

PROGNOSIS

Predictors of a poor prognosis include functional limitation (e.g., 
Health Assessment Questionnaire [HAQ] score or similar valid 
tools), extraarticular disease (e.g., presence of rheumatoid nodules, 
RA vasculitis, Felty syndrome), positive RF or anticyclic citrul-
linated peptide antibodies, and bony erosions by radiograph (25). 
Other poor prognostic factors include persistent swelling of the PIP 
joints, flexor tenosynovitis of the hands, a large number of swollen 
joints, and impaired functional status at time of diagnosis. A good 
prognosis has already been outlined in the section on remission.

Practice-Based Learning  
and Improvement

GOALS

Demonstrate competence in continuously investigating and evalu-
ating your RA patient care practices, appraising and assimilating 
scientific evidence, and continuously improving your patient care 
practices based on progressive self-evaluation and lifelong learning.

OBJECTIVES

1.	 Identify learning opportunities for providers, patients, and 
caregivers with experience in RA, including professional RA 
organizations.

2.	 Appraise the evidence-based practice guidelines, bench-
marks, and literature in the specific rehabilitation manage-
ment of RA patients.

3.	 Use methods for ongoing competency training in RA for 
physiatrists, including feedback from colleagues and patients 
in daily practice, evaluating current practice, and developing a 
quality improvement (QI) and practice performance improve-
ment (PI) RA project activity.

4.	 Locate some resources including available websites for con-
tinuing medical education and professional development.

5.	 Conduct self-assessment and lifelong learning such as review 
of current quality of care markers, including evidence-based, 
in treatment of patients with RA and the role of the physiatrist 
as the educator of patients, families, residents, students, col-
leagues, and other health professionals.

Physiatrists providing care for patients with RA should have a 
working knowledge of the key elements of the medical history and 
physical examination of the patient with RA. They should be able to 
identify impairments, activity limitations, participation restrictions, 
and then, in conjunction with clinicians involved in the care of the 
RA patient, develop rehabilitation programs to address them.

They should be able to recognize patient safety concerns 
in this population and implement strategies to minimize them 
from occurring. Physiatrists should be up-to-date on advances 
in the understanding of the pathophysiology of RA and its medi-
cal, surgical, and rehabilitative treatment. Given the complexity 
of the medical treatments for RA, the physiatrist should have a 
working knowledge of side effects or adverse events associated 
with commonly used medications.

Physiatrists should also be aware of community resources 
available for patients with RA in their communities. Lastly, it is 
equally important that physiatrists have the necessary interper-
sonal and communication skills to effectively provide care for 
their patients with RA in the medical, community, school, and 
work settings as applicable.

There are several strategies that physiatrists can use to iden-
tify gaps in their knowledge base about RA and the medical and 
rehabilitative care of the patient with RA. Self-reflection on their 
clinical practice, self-assessment examinations sponsored by the 
AAPMR, asking trusted colleagues to provide feedback to them 
on their practice, and asking patients with RA under their care for 
feedback on the care provided by the physiatrist are some examples.

MAJOR RHEUMATOID ARTHRITIS 
ORGANIZATIONS

The ACR is the primary group in the United States responsible 
for setting new standards for diagnosis and treatment of RA. 
Seminal publications include comparisons of disease activity 
measurement tools (35), guidelines for choosing medications 
(25), and QI assessment (36). The EULAR (37) plays a role simi-
lar to that of the ACR, but among countries in Europe, and occa-
sionally the two organizations jointly publish practice guidelines, 
such as the updated 2011 remission criteria (35).

There are many organizations that can be useful resources 
for patients and their families. Some of the major nonprofits 
include the Arthritis Foundation (38), the Arthritis National 
Research Foundation (39), and the Rheumatoid Patient Founda-
tion (40). It is important to be aware of the official organizations 
involved in RA for patients and families seeking more informa-
tion. Just having inquisitive patients “refer to the Internet” isn’t 
enough, since pharmaceutical companies often sponsor websites 
that appear to be unbiased informational resources, but eventu-
ally link directly to the pharmaceutical corporate website (41).

EVIDENCE-BASED PRACTICE BENCHMARKS FOR 
REHABILITATION-CENTERED TREATMENT OF 
RHEUMATOID ARTHRITIS

Table 25.2 highlights some of the best evidence for rehabilitation, as 
well as other nonpharmacologic treatments and modalities for RA.

QUALITY IMPROVEMENT/PERFORMANCE 
IMPROVEMENT (41)

New approaches to QI and PI advocate for a Plan-Do-Study-
Act (PDSA) framework over the standard model of running 
clinical trials because it places responsibility on the author 
and reader to implement the report’s results. An example of 
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TABLE 25.2â•‡ Summary of Available Cochrane Reviews Related to Treatments for Rheumatoid Arthritis

Treatment/No  
of Studies Summary

Dynamic exercise/8 âŒ€■ Land-based dynamic exercise moderately improved aerobic capacity and strength, and was safe 
both in the short and long term (8)

âŒ€■ Aquatic-based exercise did not provide any additional benefit versus land-based exercise
âŒ€■ In a different meta-analysis of 14 randomized controlled trials (RCTs), aerobic exercises (at 50%–90% 
maximum heart rate [HR]) showed small, beneficial effects on cardiorespiratory function, functional 
ability, and disease activity (11)

Occupational 
therapy/38

âŒ€■ Strong evidence for the efficacy of “instruction on joint protection”
âŒ€■ High-quality evidence that OT can help patients perform ADLs with less pain
âŒ€■ Limited evidence in improving functional ability
âŒ€■ Splints can decrease pain, but may decrease range of motion (ROM) (42)

Balneotherapy 
(spa)/6

âŒ€■ Evidence is insufficient to support the claims of positive findings in most of the studies due to poor 
methodologic quality, the absence of an adequate statistical analysis, and the absence of essential 
outcome measures (i.e., pain & quality of life) (43)

Thermotherapy 
(heat and cold)/7

âŒ€■ No significant effects for hot and ice pack applications and faradic baths on objective measures of 
disease activity

âŒ€■ However, there were positive results for paraffin wax baths alone for arthritic hands on objective 
measures of ROM, pinch function, grip strength, pain, and stiffness after 4 weeks of treatment

âŒ€■ Adding therapeutic ultrasound did not improve positive effects (44)

TENS/3 âŒ€■ Conflicting results between different subsets of TENS therapy
âŒ€■ AL-TENS (acupuncture-like TENS) reduced pain and improved strength when compared to placebo
âŒ€■ C-TENS (conventional TENS) showed no objective benefit versus placebo; however, patients rated 
C-TENS better than AL-TENS on subjective scores of disease activity

Tai chi/4 âŒ€■ Tai Chi-based exercise programs had no clinically important or statistically significant effect on most 
outcomes (i.e., ADLs, swollen/tender joints, global overall rating)

âŒ€■ Significantly improved ankle ROM
âŒ€■ Does not exacerbate rheumatoid arthritis symptoms

Herbal/22 âŒ€■ Patients who took evening primrose oil, primrose oil, borage seed oil, or black current seed oil (with 
the active ingredient gamma-linolenic acid [GLA]) rated their pain to be 33 points lower (9–56 points 
lower) on a scale of 0 to 100 after 6 months of treatment versus placebo, which rated 19 points lower

âŒ€■ Patients who took GLA rated their disability 16% better versus placebo which rated 5% better
âŒ€■ None of the above caused significant unwanted side effects (45)

Diet/15 âŒ€■ The effects of dietary modification, including vegetarian, Mediterranean, elemental, and elimination 
diets, on rheumatoid arthritis are still uncertain. Some small, single trials showed a reduction of pain, 
but not physical function or morning stiffness. Dietary modification groups had higher drop-out rates 
and weight loss (46)

Splinting/10 âŒ€■ Resting hand and wrist splints do not significantly affect ROM or pain, although participants preferred 
wearing a resting splint to not wearing one

âŒ€■ Extra-depth shoes and molded insoles decrease pain during weight-bearing activities (i.e., standing, 
walking, and stair climbing) (47)

Acupuncture 
and electro-
acupuncture/2

âŒ€■ In one study, pain, number of swollen and tender joints, disease activity, overall well-being, laboratory 
results, and amount of pain medication needed were about the same whether they had acupuncture 
or sham

âŒ€■ Another study, comparing electroacupuncture to sham, showed that knee pain significantly improved 
with true acupuncture at both 24 hours and at 4 months. However, reviewers concluded that the poor 
quality of the trial, including the small sample size, preclude its recommendation (48)

Neuromodulators/4 âŒ€■ Weak evidence that oral nefopam, topical capsaicin, and oromucosal cannabis are all superior to 
placebo in reducing pain in patients with rheumatoid arthritis

âŒ€■ Capsaicin can be considered as an add-on therapy for patients with persistent local pain and 
inadequate response or intolerance to other treatments

âŒ€■ Oral nefopam and oromucosal cannabis have more significant side effects, and potential harms may 
outweigh modest benefits (49)

(continued)
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an effective PDSA addressed the original 68-joint count sur-
vey, the original time-intensive intake for rheumatologists, and 
whether fewer joints could be assessed, while still providing 
adequate information for clinical decision making (54).

Plan: Use an available pool of RA patients to analyze the stan-
dard 68-joint count compared to other counts of 42, 36, or 28 
joints and how this related to other measures of clinical status, 
such as patient questionnaires, radiographs, and laboratory tests.

Do: 210 patients in the clinical cross-sectional RA database 
were assessed with different joint counts and analyses of clini-
cal trials to compare the results of the 28-joint count versus the 
standard 68-joint count.

Study: The analysis revealed that the 28-joint count was as 
informative as the standard 68-joint count with respect to both 
clinical care decisions (55) and for use in clinical trials (56).

Act: Since the reduced number was found to be equal to the 
higher joint count, it established an easier and more efficient 
intake survey. Future areas of study include developing earlier 
therapeutic interventions to reduce pain and improve func-
tional status, and developing protocols that help patients exer-
cise more frequently and have better access to physicians when 
their disease activity limits their ability to exercise.

Interpersonal AND  
Communication Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in optimizing the effective exchange of information and collabo-
ration with patients with RA, their families, and the rest of the 
rehabilitation team.

OBJECTIVES

1.	 Describe the importance of effective communication between 
physiatrists, rehabilitation team providers, and patients with 
RA across socioeconomic and cultural backgrounds.

2.	 Identify key areas for physicians to educate patients and fami-
lies specific to RA.

3.	 Identify key points to be documented in patient records to pro-
vide effective communication between team members with 
respect to RA.

4.	 Delineate the importance of the role of the physiatrist as the inter-
disciplinary team leader and consultant for the patient with RA.

PATIENT-CENTERED COMMUNICATION

Building a positive relationship is especially important when 
caring for patients with RA, as they require ongoing pain 
management and functional reassessments as their disease 
activity waxes and wanes. It is important to develop a strong 
patient-centered interaction style in these long-term patients, 
as increased trust was significantly correlated with fewer side 
effects and better global health. In a study of systemic lupus 
and RA patients, physician interview style was assessed based 
on factors such as sensitivity, informativeness, reassurance, 
and patient-centeredness. Patient-centered interviewing was 
assessed by asking patients to rate whether the following was 
true: “My doctors always ask me what I need.” The only clini-
cal interaction variable studied that was significantly and inde-
pendently associated with patient disclosure of information 
was patient-centeredness (57).

Part of optimal patient communication is addressing com-
mon misconceptions about RA and its treatment. A recent Med-
scape symposium revealed that 43% of patients with RA did not 

Opioid therapy/11 âŒ€■ Weak oral opioids (codeine, tramadol) can provide effective analgesia for some patients with 
rheumatoid arthritis (18% absolute improvement over placebo)

âŒ€■ However, adverse effects (e.g., nausea, vomiting, dizziness, and constipation) are common and may 
offset the benefits (30% absolute difference compared to placebo)

âŒ€■ There is insufficient evidence regarding the use of weak opioids for longer than 6 weeks, or the role of 
strong opioids (oxycodone, morphine, fentanyl) (50)

Muscle relaxants 
(benzodiazepines)/6

âŒ€■ Failed to find evidence of a beneficial effect of muscle relaxants (diazepam and triazolam) over 
placebo, alone (at 24 hours, 1 or 2 weeks) or in addition to NSAIDs (at 24 hours), on pain intensity, 
function, or quality of life

âŒ€■ Short-term muscle relaxant use (24 hours–2 weeks) is associated with significant adverse events 
(e.g., drowsiness and dizziness) (absolute difference of 49% when compared to placebo) (51)

Laser therapy/6 âŒ€■ Given mostly on the hands and generally for two to three times a week for 4 weeks
âŒ€■ Decreased pain and morning stiffness more than “placebo” laser therapy; also increased hand 
flexibility more than placebo therapy

âŒ€■ Pain decreased by 1.10 points on a scale of 1–10. The length of time for morning stiffness decreased 
by 28 minutes

âŒ€■ Effects lasted for up to 4 weeks, but not longer
âŒ€■ Some evidence indicates that longer administration times and shorter wavelengths produced better 
effects (52)

Patient 
education/31

âŒ€■ Significantly improved first follow-up (i.e., short-term) scores on disability, joint counts, patient global 
assessment, psychological status, and depression, but no significant effects were found in the long-
term after final follow-up (3–14 months) (53)

TABLE 25.2â•‡ Summary of available Cochrane reviews related to treatments for Rheumatoid Arthritis (continued)
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think that their doctor truly understood their condition (58). This 
article highlights the differences in perception between physi-
cian and patient with statements such as “You don’t look swollen 
enough”; “it shouldn’t hurt that bad”; “your ‘inflammation mark-
ers’ look good, so what’s the problem?”

Many patients will have guilt of causation (i.e., a feeling that 
some lifestyle choice led to the disease), and it is important to 
stress that they are not responsible for their condition. Patients 
often seek complementary therapies, especially if pain control is 
inadequate or they experience side effects from medications, so 
it is important to address which alternative treatments are effec-
tive (see Table 25.1). It should also be discussed that the choice 
of DMARD or biologic therapy is individualized to each patient, 
and the efficacy of a particular medication is not impacted by its 
novelty, popularity, or cost (59).

Flares represent another area of impaired patient/physi-
cian communication. The Outcome Measures in Rheumatology 
(OMERACT) RA Flare Group sought to identify domains to 
define flares based on questionnaire data collected from inter-
national groups of patients and health care professionals (HCPs). 
There was close agreement among all participants in the domains 
of pain, physical function, stiffness, and tender joint count. How-
ever, there was a discrepancy between patients and physicians 
in several areas. Patients rated “participation” and “self-manage-
ment” as important domains to consider when evaluating for a 
flare, whereas health care providers rated “swollen joint count” 
and “global assessment scores.” These differences underscore 
the reality that many HCPs still perceive RA through the limited 
set of criteria defined by the ACR, which clearly misses several 
domains that patients find significant. Clearly, physicians should 
seek to take inventory of a patient’s own rating of his or her par-
ticipation in life events, and ability to manage daily activities, in 
order to broaden and improve communication.

MORTALITY

RA is a disease that not only affects small joints, but also has 
widespread systemic ramifications, which can significantly con-
tribute to morbidity and mortality. The leading cause of mor-
tality in RA is cardiovascular disease. The overall mortality in 
patients with RA is reported as 2.5 times higher than the general, 
age-matched population (60). For patients with severe articular 
and extraarticular disease, the mortality approaches that among 
patients with three-vessel coronary disease or stage 4 Hodgkin 
disease (20) (Box 25.9).

MEDICAL RECORD

The medical record must accurately reflect the current functional 
status of the patient. It must contain all the medications, includ-
ing holistic and nutraceuticals, to monitor for side effects and 
potentially dangerous interactions.

An index of joint surgeries and deformities will deter-
mine joint protection measures and weight-bearing precautions. 
Nurses, physicians’ assistants, and occupational and physical 
therapists may all be involved in managing patient care, and will 
look to the medical record for guidance on how certain joints 

can be mobilized. Just as in the Barthel Index (an ADL-focused 
scale to evaluate function in the stroke patient), RA requires a 
similar evaluation by the rehabilitation team to assess ADL skills 
and physical limitations. Functional status updates to the medi-
cal record should include items such as ambulation (number of 
blocks walked), stair negotiation, and difficulty with bathing, 
toileting, and dressing.

PATIENT EDUCATION

RA is typically a chronic, slowly progressive inflammatory 
disease that includes not only synovial structures, but also 
extraarticular systems. Limited mobility due to pain and stiff-
ness are associated with depression and fatigue. The effects of 
RA on an individual’s occupation can cause emotional stress, 
which compounds the negative impact on personal well-being 
and interpersonal relationships. Patient education should target 
a wide variety of both medical and nonmedical issues faced by 
patients such as flares, physical activity, intimacy (sexuality), 
mental health/depression, stress management, osteoporosis, 
home care services, nutrition, and joint replacement (61). Sex-
ual dysfunction is common in approximately 50% of patients 
with RA. In men, sexual dysfunction correlated significantly 
to pain score, cardiovascular disease, age, and disease activity 
(61). Many studies have shown significant beneficial effects on 
functional status, when comparing the effects of group-based 
education and information on exercises by a physical therapist 
compared with information by a physical therapist only (62).

Self-efficacy, defined as “the belief in one’s ability to carry 
out a task with a desired outcome,” has been a popular area of 
investigation in RA research. Scores attained by the Arthritis 
Self-Efficacy Scale (ASES) are associated with physical dis-
ease-related variables such as pain, fatigue, disease activity, and 
Â�disability (63).

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with RA.

Box 25.9 Key Counseling Points

âŒ€■ What have I done to get rheumatoid arthritis?
âŒ€■ Will my children get it?
âŒ€■ Are the drugs safe to take?
âŒ€■ Is there a diet that will help?
âŒ€■ Are there dangers if I become pregnant?
âŒ€■ Are alternative therapies effective?
âŒ€■ Will exercise help or make me worse?
âŒ€■ Can I take birth control?
âŒ€■ Can I drive a car?
âŒ€■ Should I move to a different climate?
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OBJECTIVES

1.	 Exemplify the humanistic qualities in patient-centered care.
2.	 Demonstrate ethical principles, responsibilities, and respon-

siveness to patient needs superseding self and other interests.
3.	 Demonstrate sensitivity to patient population diversity, cul-

tural competence, gender, age, race, religion, disabilities, and 
sexual orientation.

4.	 Respect patient privacy, confidentiality, autonomy, and shared 
decision making.

5.	 Recognize the socioeconomic factors and importance of patient 
education in the treatment of and advocacy for persons with RA.

SOCIOCULTURAL FACTORS

As with all rheumatic disease, RA can be a chronic, lifelong 
struggle complicated by flares, functional loss, and medica-
tion side effects. Close doctor–patient relationships must be 
cultivated to properly address ongoing issues. In a study of 
102 patients with rheumatic disease, patients completed a self-
response survey aimed at characterizing their perceptions of 
medical encounters and subsequent trust in their care providers 
(57). The results showed that nonwhite males trusted physicians 
less than nonwhite females. Furthermore, the diminished trust 
by Latino and African American patients persisted after control-
ling for features of patient–doctor communication (i.e., patient-
centeredness, sensitivity). This indicates that there is a gap in the 
current understanding of how to optimize clinical interactions 
across a variety of cultural settings.

PRIVACY ISSUES

Patients with RA may be reluctant to discuss depression, sexual 
dysfunction, and fear of incapacitation or death. It becomes the 
responsibility of the physician to address these issues with sen-
sitivity and respect.

ADVOCACY

It is important to be aware of shortcomings in the current health 
care system approach to RA, and strongly support patients who 
are not receiving equality of care. A 2003 study (64) assessed 
whether patients receiving the standard of care for RA meet the 
inclusion criteria for clinical trials of biological agents, with the 
results showing that most patients do not meet those criteria. The 
authors advocated for less stringent inclusion criteria for clini-
cal trials to better represent the population of patients who may 
benefit from that research. Other areas include advocating for 
the patients with RA in their workplace, school, and community 
for wheelchair-accessible ramps and doors. Adaptations may be 
required to accommodate for handicaps imposed by environ-
mental constraints. The physiatrist should be prepared to educate 
the patient, public, and other HCPs about the wide scope of ben-
efits of rehabilitative medicine outlined in this chapter.

ETHICAL ISSUES

Some authors have suggested that a detailed discussion of the full 
scope of RA, including its multisystemic effects and numerous 

treatment options, can overwhelm patients with unwanted infor-
mation, exacerbate patient anxiety, and increase reported side 
effects via a negative placebo mechanism. This raises the ongo-
ing bioethical issue of balancing beneficence (i.e., keeping the 
welfare of the patient in mind) with autonomy (respecting the 
capacity of the patient to make an informed decision). Consider-
ing the previous example in which physicians were concerned 
with giving patients too much information, a study of 100 
patients with RA found that nearly 90% agreed with statements 
suggesting that they preferred full disclosure (i.e., “Even if the 
news is bad, I should be well informed” versus “I should be 
given information only when I ask for it”). Current employment 
and female gender were correlated with stronger preferences for 
being informed (65).

When considering the four bioethical principles of auton-
omy, beneficence, nonmaleficence, and justice, there are poten-
tial ethical conflicts that can arise during the course of patient 
care. For example, the patient’s wishes with respect to certain 
medical treatments may go against the recommended treatment 
from the medical establishment (autonomy versus beneficence). 
Another example is related to limited access to rehabilitative 
care, adaptive equipment, and specialty care due to factors such 
as limited health insurance coverage, finances, and inaccessibil-
ity to treatment (principle of justice). For example, the economi-
cally advantaged patient may be able to afford new DMARDs 
or anti-TNF agents, or afford lighter and more customizable 
Â�assistive devices (66).

Systems-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate resources to provide optimal 
continuity of care options relating to RA.

OBJECTIVES

1.	 Identify the key components in the rehabilitation continuum 
of care from the inpatient to community setting for patients 
with RA.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal and variety of care options available for the 
patient with RA, with attention to safety, cost considerations, 
and risk–benefit analysis and management. Identify the com-
ponents, systems of care delivery, services, referral patterns, 
and resources.

3.	 Describe optimal follow-up, markers of quality of care, 
improvement markers, and use of documentation in RA reha-
bilitation programs.

CONTINUUM OF CARE

RA patients receive care from a wide variety of health care 
providers, ranging from visiting nurse services and physical 
therapists, to rheumatologists, physiatrists, and orthopedists. 
Rehabilitative services for patients with RA can be provided in a 
variety of settings. For the vast majority of patients, RA can be 
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managed in a home environment, which has the advantages of 
patient independence, family support, and familiar and comfort-
able environment. In the community setting, the patient with RA 
has access to multispecialty care, and these visits typically focus 
on nonemergent pain or functional limitations.

The inpatient setting is usually reserved for significant 
changes in the patient’s medical status that require close moni-
toring and coordinated medical care; for example, a systemic 
exacerbation of the disease (i.e., vasculitis, pericarditis, myelo-
suppression) or the result of the side effect of medication (i.e., 
infection, sepsis, interstitial fibrosis). One risk imposed by hos-
pitalization is exposing an already immunocompromised patient 
to an environment that leaves him or her susceptible to infections 
and other medical complications (Box 25.10).

MARKERS OF QUALITY OF CARE

Quality of care can be measured by the degree to which health 
services increase the likelihood of desired health outcomes and 
are consistent with current professional knowledge (41,67). Many 
advances have been made in the therapeutic approach to RA, 
but there is concern that not all physicians treating RA reliably 
incorporate new research into their daily clinical care. The ACR 
has endorsed quality measures for treating RA and monitoring 
patient care. Some fall into safety categories, such as document-
ing a tuberculosis screen within 6 months before receiving a first 
course of therapy with a biologic agent. Others focus on monitor-
ing, such as assessing and classifying disease activity and func-
tional status at least once every 12 months. Quality of care is 
also measured by adherence to ACR treatment guidelines, such 
as ensuring that all patients with an established diagnosis of RA 
are treated with a DMARD unless there is a contraindication to 
the medication, there is inactive disease, or the patient refuses 
treatment.

Also, if there are signs of increased disease activity, or evi-
dence of bone erosion progression over any 6-month period, a 

DMARD or glucocorticoid must be added, or a DMARD must 
be changed to assure adherence to quality of care guidelines (68). 
Although there are no specific quality of care markers from the 
ACR regarding rehabilitation medicine, the physiatrist may assist 
in the noted yearly assessment. Patients with RA may interact 
with the physiatrist and rehabilitation team more frequently than 
other specialists. This close interaction allows for building rap-
port between the patient and the rehabilitation team, with the 
physiatrist being the primary patient advocate within the multi-
disciplinary specialties.

PATIENT SAFETY ISSUES

While earlier diagnosis and prompt initiation of DMARD and 
biologic therapies has become the new standard for RA treat-
ment, it creates a group of medications unfamiliar to many 
providers.

It is important to be able to know and recognize the side 
effects of the newer medications in order to ensure ongoing 
patient safety. Although most of the DMARDs can cause sys-
temic symptoms such as nausea, abdominal discomfort, rashes, 
and diarrhea, methotrexate in particular can cause myelosup-
pression, interstitial pulmonary fibrosis, and hepatotoxic-
ity. It is also teratogenic, so premenopausal patients should be 
adequately screened. It should be noted that patients might not 
always recognize signs and symptoms of these systemic effects. 
This is highlighted by evidence from one study showing that, 
despite a nurse-led education program for methotrexate, less than 
15% of patients with RA recognized the lethal interaction with  
trimethoprim/co-trimoxazole), and less than 60% recognized 
major adverse effects related to methotrexate, such as liver toxic-
ity and increased risk of infection (69).

With respect to rehabilitation medicine, high-intensity 
exercise and strength training have been found to be safe (8,41), 
although the risk for joint flare-up exists. Postoperatively, 
patients with RA may be at a higher risk for hip dislocation due 
to pannus formation and the presence of joint erosions (66,70). 
For patients with atlantoaxial instability, cervical spine manipu-
lation or traction should be strictly avoided, as several cases of 
severe neurological complications have been described (71).

Additional patient safety concerns can arise at transition 
points in the patient’s care from acute hospital admission to the 
rehabilitation unit or home setting. Effective communication 
between clinicians at these transition points is essential to mini-
mize risk of adverse events by making sure that all treatment 
providers are “on the same page.” For example, the physiatrist 
should communicate specific precautions with respect to the use 
of modalities, forms of resistive exercise, spinal manipulation 
techniques, and the degree of exercise tolerance.

COST CONSIDERATIONS

As the interplay evolves between the advancement of medical 
technology with rising health care costs, there is a consistent effort 
to establish a cost–benefit analysis relative to current clinical rec-
ommendations. One study presented an economic evaluation of 
the Rheumatoid Arthritis Patients In Training (RAPIT) study (10) 
that compared a long-term, high-intensity exercise program with 

Box 25.10 Rehabilitation Goals

The physiatrist and physical/occupational therapy team 
typically spend more time with patients than other spe-
cialties, placing them at the center of a systems-based 
practice. This gives the rehabilitation team an oppor-
tunity to monitor changes closely and intervene when 
problems develop.

âŒ€■ Reduce pain
âŒ€■ Limit deformity
âŒ€■ Increase muscle strength
âŒ€■ Reduce fatigue
âŒ€■ Teach coping skills to deal with preexisting limitations

âŒ€■ Joint conservation
âŒ€■ Adaptive equipment

âŒ€■ Manage therapy prescriptions and home exercise pro-
grams/modalities during flares

âŒ€■ Recognize depression and provide access to treatment
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“usual care” (72). In both groups, patients could receive individual 
physical therapy. Over the 2-year period, there was a cost reduc-
tion of 62% in the high-intensity exercise group compared to the 
“usual care group”; however, this was not able to offset the overall 
cost of implementing the RAPIT program (cost of two physical 
therapists teaching 94 classes/year at 75 minutes/class).

Another area of potential cost savings lies in the prescrip-
tion of devices meant to improve quality of life. There are many 
orthotic devices designed to augment function of impaired limb 
kinematics (“function over form”). However, some devices can 
be expensive, with lack of supporting evidence for their efficacy 
at improving “core measures” of RA disability or discomfort. 
A Cochrane review identified studies that evaluated working 
wrist splints, resting hand and wrist splints, and special shoes or 
insoles in patients with RA. The authors were unable to show that 
wrist splints statistically improved function or decreased pain. 
However, patients stated that they preferred wearing them, and 
evidence showed that wearing resting hand or wrist splints does 
not limit long-term ROM or cause additional pain. Another study 
showed that patients who wore extra-depth shoes with semirigid 
insoles had significantly less pain on walking and stair climbing 
(55). Several other orthotics did not improve pain or function in 
these trials. When deciding what assistive devices to prescribe, 
consideration should be given to those devices that have demon-
strated proven effectiveness.

CONCLUSION

RA has been, and remains, the prototypical autoimmune disease. 
Despite the fact that the etiology of RA remains unknown, the 
pathway leading to joint destruction has been more clearly elu-
cidated with a wellspring of new biologic agents targeted at spe-
cific sites of the inflammatory pathway. The rehabilitation team 
remains an integral part of the multidisciplinary approach to the 
management of RA.

CASE STUDY

A 21-year-old Spanish-speaking woman presents with a 
2-month history of symmetrical wrist, hand, and knee pain 
and limitation of motion, pain, swelling, and stiffness in both 
wrists, knees, and feet. She was seen by a community primary 
care physician and was presumptively diagnosed with RA.

She is being referred to you for “physical therapy.” She 
has a past medical history of childhood tuberculosis, diag-
nosed and treated in Mexico. The patient reports no known 
history of rheumatologic disease.

She has been taking naproxen twice a day but has expe-
rienced minimal pain relief. The patient is employed as an off-
the-books housekeeper, but has been unable to work due to 
the multiple joint pains as described. She has no insurance, 
and lives alone in a second-floor walk-up.

On questioning, it is clear that she has no understanding 
of RA. She is reluctant to engage in any exercise program 
because of pain.

Case Study Discussion QUESTIONS

1.	 Formulate a rehabilitation program to address the patient’s 
current pain, swelling, and joint limitation of motion.

2.	 What is the current understanding of the pathophysiology of 
RA and the role of biologic agents in the treatment of this 
disease?

3.	 What is the current understanding of the role and limitations 
of exercise, modalities, and orthotic devices in the treatment 
of RA?

4.	 What are the socioeconomic obstacles that impact this 
patient’s care and how can you best advocate for this patient?

5.	 Identify the various clinical specialties that are involved in 
the patient’s care, describe their role, and provide examples of 
effective communications between team members.

6.	 What are some examples of patient safety risks for this 
patient?

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Which of the following is the earliest symptom of atlantoaxial 
(C1–C2) instability?
A.	 Gait imbalance
B.	 Diffuse symmetric upper extremity weakness and 

paresthesias
C.	 Cervical pain radiating to the occiput
D.	 Bowel and bladder incontinence
E.	 Skin rash over the cervical spine

2.	 The best established environmental risk factor for RA is
A.	 Viral infection
B.	 Family member with a history of RA
C.	 Alcohol consumption
D.	 Smoking
E.	 Silica exposure

3.	 Which of the following are predictors of a good prognosis for 
the patient with RA?
A.	 Extraarticular disease
B.	 Erosions within 2 years of disease onset
C.	 Education level less than 11th grade
D.	 Persistently elevated CRP
E.	 Morning stiffness for 15 minutes or less

4.	 Which of the following modifications would be made to a 
rehabilitation prescription in the setting of a flare?
A.	 Progress isometrics to isotonics
B.	 Reduce exercise intensity, splinting, and limited ROM to 

affected joints
C.	 Add ultrasound to treatment regimen
D.	 Eliminate all ROM exercises
E.	 Exercise is not a part of the rehabilitation prescription in RA
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5.	 Which of the following is an IL-1 inhibitor?
A.	 Etanercept (Enbrel®)
B.	 Anakinra (Kineret®)
C.	 Infliximab (Remicade®)
D.	 Adalimumab (Humira®)
E.	 Gabapentin (Neurontin®)
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Patient Care

GOALS

Provide competent patient care that is team based, patient cen-
tered, compassionate, appropriate, and effective for the evalua-
tion, treatment, education, and advocacy of fibromyalgia (FM) 
patients across the continuum of care and the promotion of health.

OBJECTIVES

1.	 Describe the key components of fibromyalgia and the assess-
ment of FM, including history and physical examination.

2.	 Define the impairments, activity limitations, and participa-
tion restrictions of the patient with FM.

3.	 Identify the psychosocial and vocational implications of the 
patient with FM and strategies to address them.

4.	 Formulate an optimal rehabilitation program for the treatment 
and management of FM.

WHAT IS FIBROMYALGIA SYNDROME?

The etiology of the fibromyalgia syndrome (FMS) is not well 
understood. FMS is a common medical condition, which causes 
intermittent, chronic, widespread pain. It is more prevalent in 
women 20 to 60 years of age, affecting 0.5% to 5.0% of the popu-
lation (1). It is exacerbated by poor sleep, activity, inactivity, and 
emotional stress (2). FMS continues to be a process in evolution, 
with symptoms being recognized since the 1700s. It was initially 
termed fibrositis, which was discarded when no inflammatory 
marker(s) could be identified. To date there are no specific tests 
for the diagnosis of FMS. In the 1990s the American College of 
Rheumatology (ACR) adapted diagnostic criteria that relied on 
the identification of “classical” tender points. In 2010, although 
still part of the physical examination, the identification of tender 
points was deemed no longer mandatory for a diagnosis of FMS. 
Instead, FMS is now considered a syndrome characterized by 
widespread pain due to the sensitization of the central nervous 

system. The cause(s) of this central maladaptation is multifacto-
rial and has not been fully elucidated.

WHAT IS THE CURRENT PROPOSED CRITERIA 
FOR THE DIAGNOSIS OF FIBROMYALGIA?

As previously noted, the ACR first developed the main diagnostic 
criteria for fibromyalgia in 1990. At that time, patients included 
in the diagnosis presented with widespread pain for a minimum 
of 3 months and reported pain in at least 11 of 18 defined tender 
points. At that time, the exclusion of concomitant disease was 
not necessary.

In 2010, the ACR developed new guidelines for the diagnosis 
of FM. These guidelines no longer exclusively relied on the identi-
fication of select tender points (which were frequently performed 
incorrectly or not at all), but instead focused on a presentation 
of widespread pain with associated somatic and cognitive com-
plaints (2,3,4). Three criteria were developed relating to the sever-
ity, the duration, and the exclusion of other diseases (Table 26.1).

WHAT IS CHRONIC WIDESPREAD PAIN?

Chronic widespread pain is characterized by pain for a minimum 
duration of 3 months in all four quadrants of the body, including 
the axial skeleton. The pain must be present on both sides of 
the body, both above and below the waistline (5). In addition, all 
other possible diseases must be ruled out (4).

WHAT IS THE WIDESPREAD PAIN INDEX?

The widespread pain index (WPI) broadens the tender point crite-
ria to general areas of pain. It measures the presence of pain over 
the last week in 19 areas of the body thereby being scored from 0 
to 19. The WPI includes the locations given in Table 26.2.

WHAT IS THE SYMPTOM SEVERITY SCALE?

The symptom severity (SS) scale score is a composite scale 
based on the severity of four specific symptoms (4). The first 
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WHAT ARE THE PRIMARY SOMATIC AND 
COGNITIVE SYMPTOMS ASSOCIATED WITH FMS?

SOMATIC COGNITIVE

IBS - Irritable Bowel 
Syndrome

Chronic fatigue

Palpitations Memory impairment 
(“fibrofog”)

Subjective sensory deficits Depression

Headache

WHAT ARE THE KEY PSYCHOSOCIAL ASPECTS 
ASSOCIATED WITH FIBROMYALGIA SYNDROME?

According to Winfield, the population suffering from FM is 
likely to have had traumatic experiences in their childhood or 
other emotional stressors throughout their life (7). It is known 
that depression and emotional stress are strongly associated with 
FM (8). It is highly important that all patients diagnosed with FM 
be evaluated for depression or other psychiatric disorders. The 
disability and pain experienced in FM patients are associated 
with a poor quality of life (7). FM and depression have overlap-
ping symptoms; therefore, the diagnosis and treatment of depres-
sion can often improve the somatic symptoms and quality of life 
of the patient with FM.

SAMPLE REHABILITATION PROGRAM

Goals: An education for the patient and family, modalities, 
aerobic exercise (AE), stretching, strengthening, and cognitive 
behavioral therapy (CBT). The program should be tailored to 
the needs of each individual. Warm water pool exercises have 

3  symptoms are fatigue, waking unrefreshed, and cognitive 
symptoms. These symptoms are rated from 0 to 3 based on 
severity over the last week. The final category is the severity of 
somatic symptoms which include muscle pain, diarrhea, consti-
pation, headache, dry mouth, insomnia, and depression. Somatic 
symptoms are rated from 0 to 3 (no symptoms, few, moderate, 
and a great deal of symptoms). The cumulative score for SS is 
between 0 and 12 (Table 26.3).

WHAT ARE TENDER POINTS?

A tender point (Figure 26.1) is the presence of pain upon digital 
palpation of a muscle or tendon. The force with palpation should 
not exceed 4 kg/cm2 (approximately the amount of force that it 
takes to whiten your nail bed) (6). For a tender point to be posi-
tive, the patient must state that the palpation was painful. Note 
that a complaint of “tenderness” is not considered painful (5).

MIDLINE RIGHT LEFT

Neck Jaw Jaw

Chest Shoulder girdle Shoulder girdle

Abdomen Upper arm Upper arm

Upper back Lower arm Lower arm

Lower back Hip (buttock, 
trochanter)

Hip (buttock, 
trochanter)

Upper leg Upper leg

Lower leg Lower leg

TABLE 26.2â•‡ WPI Tender Point Location

TABLE 26.3â•‡ Somatic Symptom Score

SYMPTOMS GRADING
SOMATIC 
SYMPTOMS

Fatigue 0—Denies 0—Denies

Waking unrefreshed 1—Mild 1—Few

Cognitive symptoms 2—Moderate 2—Moderate

3—Severe 3—Great deal of 
symptoms

TABLE 26.1â•‡ 2010 ACR Diagnostic Criteria for Fibromyalgia

1. Widespread Pain Index (WPI) and Symptom Severity (SS)

a. WPI ≥ 7 and SS ≥ 5

or

b. WPI 3–6 and SS ≥ 9

2. Symptoms present for at least 3 months

3. Other possible disorders ruled out

FIGURE 26.1â•‡ Tender point locations according to 1990 
ACR guidelines.

Trapezius

Supraspinatus

Gluteal

Greater
trochanter

Knee

Lateral
epicondyle

Second rib

Low cervicalOcciput
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been shown to produce significant improvement (9). Aerobic 
training improves fatigue and depression, and participants were 
found to tolerate increased levels of pressure over their tender 
points (10). Aerobic training has also been shown to reduce 
muscle and cognitive fatigue, and to decrease symptoms of 
depression (11). A sample physical therapy (PT) prescription is 
presented in Table 26.4.

Alternative Treatment
There are many alternative treatments such as yoga, acupuncture, 
and meditation; however, Tai Chi is one of the most researched 
alternative exercise programs. Tai Chi is a low-Â�intensity exercise, 
which utilizes a slow and constant shifting of body weight for 
balance training. This exercise has low impact on the spine and is 
void of abrupt movements, which can be a source of pain. It also 
incorporates deep breathing exercises for relaxation, making it a 
multidisciplinary treatment (12).

COGNITIVE BEHAVIORAL THERAPY

CBT is the integration of cognitive and behavioral therapies. 
Cognitive and behavioral factors play a large role in the symp-
tomatic manifestations of FM. CBT provides psychological 
treatment that leads to modifications of dysfunctional thoughts 
and behavioral modifications. CBT was found to have efficacy 
in reducing depressed mood and in improving pain (13). The 
American Pain Society (APS) gave CBT a strong recommenda-
tion while the European League Against Rheumatism (EULAR) 
only gave CBT a weak recommendation.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical, epidemiological, and sociobehavioral sciences pertain-
ing to FM, as well as the application of this knowledge to guide 
holistic patient care treatment.

OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, pathophysi-
ology, and pharmacology of FM.

2.	 Discuss the central sensitization theory.
3.	 Describe the role of neuroimaging in FMS.
3.	 Describe the neurotransmitters in pain signaling.
4.	 Evaluate both pharmacological and nonpharmacological 

treatment of FMS.

According to the National Institutes of Health, FM has been 
diagnosed in over 5 million Americans who are over 18 years of 
age, the large majority of whom are women (14). Goldenberg and 
coauthors report that the disease is stratified in a ratio of 3.4% for 
women and 0.5% for men (15).

Studies have shown that there is a genetic predisposition 
toward the development of FMS (16). After osteoarthritis, FM is 
the second most common disorder seen by rheumatologists (15). 
Of interest, only 20% of the diagnosed population in the United 
States receives treatment (15). The medical costs of treating indi-
viduals suffering from FM increase with the severity of the dis-
ease, and can be an economic burden with annual expenditure 
ranging from $6,951 to $9,869 per patient (17).

Yunus (2001) introduced the term central sensitivity syn-
dromes (CSS) to describe the group of syndromes that have sig-
nificant overlap of symptoms with FM. These include chronic 
fatigue syndrome, irritable bowel syndrome, tension-type head-
ache, migraine, temporomandibular disorder, myofascial pain syn-
drome, restless legs syndrome, interstitial cystitis, and more (18).

Yunus states that “Central sensitivity syndromes (CSS) 
comprise an overlapping and similar group of syndromes without 
structural pathology and are bound by the common mechanism 
of central sensitization (CS) that involves hyper excitement of the 
central neurons through various synaptic and neurotransmitter/
neurochemical activities” (19).

While there are no specific diagnostic tests for FMS, 
an interesting electromyography (EMG)-based procedure 
has been proposed to establish the presence of “central 

TABLE 26.4â•‡ Sample Physical Therapy Prescription

Diagnosis: Fibromyalgia

Impairment: Symmetrical above and below waist tender 
points (11/18)

Disability: Compromised activities of daily living

Precautions: Standard

Short-term goals: Reduction of tender point tenderness by 
40%; increase of aerobic exercise tolerance to 10 minutes/
session

Long-term goals: Reduction of tender point tenderness by 
75% to 80%; increase of aerobic exercise tolerance to 20 to 
30 minutes/session

Treatment: Tetanizing electrical stimulation + moist hot 
pack to area (s) of maximum tenderness for 20 minutes or 
massage for 20 minutes; progressive stretching/flexibility 
training to upper/lower extremities

Cardiovascular conditioning with progressive aerobic 
training: Treadmill, bicycle, or recumbent bike (resistance 
free) as tolerated for 5 to 10 minutes at 50% to 60% of 
maximal heart rate (HR); increase as tolerated to progress to 
20 to 30 minutes at 70% to 80% maximal HR

Strength training: Isometric, isotonic, or isokinetics as 
tolerated

Stretching and relaxation exercises

Home exercise program (HEP) reflecting exercise protocol 
outlined earlier (HEP should be advanced to 20–30 minutes 
aerobic and flexibility training 5 to 6 times/week)

Frequency: 2 to 3 times/week for 6 to 8 weeks

At 6 to 8 weeks patient should be reevaluated and program 
adjusted to reflect progress to date
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sensitization” (20). An electrical correlate, which reflects cen-
tral sensitization can be objectively demonstrated by using the 
nociceptive flexion reflex (NFR). The test is performed as fol-
lows: the sural nerve that is purely sensory is slowly (start at 1 
mA) stimulated over the lateral malleolus until a spinal flexion 
reflex contraction is recorded at the ipsilateral biceps femoris 
muscle tendon. The current threshold required to produce the 
initial contraction, has been shown to be consistently reduced, 
reflecting the hypersensitivity and central sensitization in FMS 
patient (20).

In FMS patients, the pain pathway is altered due to imbal-
ance of several neurotransmitters resulting in centrally mediated 
augmentation of pain and sensory processes. Neurotransmitters 
that act to facilitate nociceptive processing are upregulated. This 
includes substance P, nerve growth factor, and brain-derived neu-
rotrophic factor. Glutamate levels are also increased in the cere-
brospinal fluid (CSF) and the brain. Glutamate is a key player 
responsible for the pain “wind-up” phenomenon, which results in 
greater hyperalgesia and allodynia. Pain wind-up phenomenon is 
the perceived increase in pain intensity over time after repeated 
painful stimulation. Along with the upregulation of the ascend-
ing pathway there is decreased activity in the descending, anti-
nociceptive pathway. There is a significant reduction in the CSF 
levels of metabolites of neurotransmitters that typically inhibit 
pain transmission, such as serotonin, norepinephrine, and dopa-
mine. Opioid levels are also altered in FM patients. Opioid levels 
are found to be increased with decreased μ-opioid receptor avail-
ability. This can explain why opioid therapy may be ineffective 
in treatment of FM (21).

Neuroimaging studies have substantiated the growing body 
of evidence that FM is characterized by cortical or subcortical 
augmentation of pain processing. Functional MRI studies dem-
onstrated, in FM patients, increased neuronal activation and 
cerebral blood flow at the pain processing centers of the brain 
at lower pain producing pressures compared to healthy individu-
als (22). Other neuroimaging studies have showed hypoperfusion 
of the striatum and thalamus, decreased dopamine binding in 
the striatum, and changes in the brain structures in the cingu-
lated cortex, insular cortex, striatum, and thalamus. Results of 
these studies show that there are functional and morphological 
changes that occur in CNS structures involved in the pain path-
way in patients with FM (23).

PHARMACOLOGICAL TREATMENT  
OF FIBROMYALGIA

Historically, the most common agents used to treat FM were 
Tylenol, opioids, nonsteroidal anti-inflammatory drugs 
(NSAIDs), tricyclic antidepressants (TCAs), and cyclobenza-
prine. But none of these medications or group of medications 
have been approved by the FDA to treat FM, and the studies that 
support their use are poorly designed. Currently there are only 
3 drugs approved by the FDA for treatment of FM: pregaba-
lin (Lyrica), duloxetine (Cymbalta), and milnacipran (Savella). 
These medications all serve as neuromodulating agents that 
alter the abnormal signaling in the spinal cord and brain of 
patients with FM.

The APS gave the highest level of recommendation to AE, 
CBT, amitriptyline, and multicomponent therapy (24). EULAR 
gave the highest level of recommendations to the pharmaco-
logic treatments (tramadol, amitriptyline, fluoxetine, duloxetine, 
milnacipran, pregabalin, and more) (25). Note the APS recom-
mendations are old, predating the FDA approval of pregabalin, 
duloxetine, and milnacipran (Table 26.5).

Tricyclic Antidepressants
TCAs, such as amitriptyline and cyclobenzaprine, have been 
shown to be beneficial in the treatment of pain as well as treat-
ing fatigue and poor sleep that is commonly associated with FM. 
TCAs increase the synaptic concentration of serotonin and nor-
epinephrine by inhibiting the reuptake of these neuropeptides. 
However, due to their side-effect profile, including sedation, dry 
mouth, constipation, and cardiovascular issues, many patients 
are unable to tolerate these medications (26).

Selective Serotonin Reuptake Inhibitors
Selective serotonin reuptake inhibitors (SSRIs) that have been 
studied include fluoxetine, citalopram, and paroxetine. Con-
trolled studies have shown mixed results. Mease (26) states 
that SSRIs are generally not as effective as TCAs and sero-
tonin–norepinephrine reuptake inhibitors (SNRIs), though 
they aid in the treatment of depression. APS gave SSRIs a 
moderate level of evidence, while EULAR gave it the highest 
level of evidence.

Serotonin–Norepinephrine Reuptake Inhibitors
SNRIs have been found to be most effective in treating FM 
and include venlafaxine (Effexor), duloxetine (Cymbalta), and 
milnacipran (Savella). Venlafaxine was the first of the SNRIs 
to be studied but the results were mixed (26). Duloxetine is 
the first of the SNRIs to be approved by the FDA for treat-
ment of FM. In two separate double-blind randomized con-
trolled trial (RCT) studies, duloxetine was found not only to 
decrease widespread pain but also to improve overall function, 
quality of life, and fatigue (27,28). Both studies demonstrated 
that the decrease in pain was direct, and not indirect through 
treatment of depression. The other SNRI to be approved by the 
FDA for FM is milnacipran (Savella). It has a higher ratio of 
norepinephrine to serotonin than the other SNRIs mentioned. 
Two separate but similarly designed double-blind RCT stud-
ies revealed that milnacipran significantly reduced pain and 
fatigue, and improved cognition (29,30). APS gave SNRIs a 
moderate level of evidence, while EULAR gave it the highest 
level of evidence.

Anticonvulsants
Gabapentin and pregabalin are both widely used for treating 
neuropathic pain. They bind to the alpha-2-delta protein associ-
ated with voltage-gated calcium channels and modulate calcium 
influx, resulting in the decreased release of Substance P and glu-
tamate (26). Pregabalin was the first drug to be approved by the 
FDA for the treatment of FM. It was shown to be efficacious in 
the reduction of pain, disturbed sleep, and fatigue compared with 
placebo (32).
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Tramadol
Tramadol is a weak opioid with mild SSRI properties. Both 
APS and EULAR gave it a high level of recommendation. 
Â�Bennett et al. in 2003 in a double-blind RCT demonstrated that 
tramadol combined with acetaminophen was effective in reduc-
ing pain in patients with FM (33).

NONPHARMACOLOGICAL TREATMENT OF 
FIBROMYALGIA

Exercise Program
Evidence supports the efficacy of AE for patients with FM. In 
a Cochrane review from 2008 (34), the authors concluded that 
moderate evidence supports AE having a positive effect on global 
well-being and physical function. In another meta-analysis, the 
Ottawa Panel (2008) found Grade A evidence that AE reduced 
pain and improved endurance and quality of life. AE should be 
performed at low intensity (50%–60% of maximal HR) to mod-
erate (60%–80%) intensity, two to three times a week, and for at 
least 4 to 6 weeks in order to see a reduction of symptoms (35). 
It is important to remember that patients with FM are often over-
weight and with reduced cardiovascular fitness level. Overexer-
tion can worsen pain. Start with low-intensity exercise, such as 
walking in place and aquatic therapy, and increase the intensity 

as tolerated (14). For a sedentary person who has moderate to 
severe FM, Jones and Liptan recommend the following progres-
sion: (a) breath, posture, and relaxation training; (b) flexibility; 
(c) strength and balance; and (d) aerobics (36). According to 
Busch et al. in a Cochrane review, strength-only and flexibility-
only training remain incompletely evaluated as the studies are of 
either poor quality or completely lacking (34).

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and eval-
uating your FM patient care practices, appraising and assimilat-
ing scientific evidence, and continuously improving your patient 
care practices based on constant self-evaluation and lifelong 
learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in FM.

2.	 Use methods for ongoing competency training in FMS for 
physiatrists, including formative evaluation feedback in daily 

TABLE 26.5â•‡ Comparison of Evidence-Based Recommendations by APS and EULAR

AMERICAN PAIN SOCIETY EULAR

LEVEL OF EVIDENCE
STRENGTH OF 

RECOMMENDATION
LEVEL OF 
EVIDENCE

STRENGTH OF 
RECOMMENDATION

Aerobic exercise I A IIb C

CBT I A IV D

Amitriptyline I A Ib A

Cyclobenzaprine I A —

Multicomponent therapy I A —

Tramadol II B Ib A

Balneotherapy II B IIa B

Education alone II B —

Hypnotherapy II B —

Biofeedback II B —

Massage therapy II B —

Anticonvulsants II B Ib A

SSRI II B Ib A

SNRI II B Ib A

Opioids III C IV Not D

Acupuncture II C —

Trigger point injections III C —

Source: Derived from Hauser et al 2010.
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symptoms are multifaceted. Management of patient’s symptoms 
requires a holistic team approach, including physicians, physi-
cal and occupational therapists, and a psychologist. Each visit 
should include an accurate assessment and modification of the 
treatment plan based on the patient’s self-reported pain, sleep, 
fatigue, and overall well-being. Two well-known validated scales 
used to assess pain intensity are the Visual Analog Scale (VAS) 
and Verbal Rating Scale (VRS). Pain location can be documented 
using body maps or pain diagrams. The Revised Fibromyalgia 
Impact Questionnaire (FIQ-R) is widely used to assess changes 
in overall functional ability with treatment (Figure 26.2). Other 
common assessment tools include the Health Assessment Ques-
tionnaire, Arthritis Impact Measurement Scale, the Symptom 
Interpretation Questionnaire, and The Patient Global Impression 
of Change (PGIC)Scale (38). These outcome measurement tools 
should be used to track the effectiveness of the current treatment. 
If the patient is no longer improving, these assessment tools can 
identify specific hurdles, and appropriate alterations can be 
made in the management regimen. Data can be compared with 
national results and appropriate improvement strategies should 
be implemented.

Interpersonal and  
Communication Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
FM patients, their families, and the rest of the rehabilitation team.

OBJECTIVES

1.	 Demonstrate skills used in effective verbal and nonverbal 
communication, listening skills, and collaboration with FMS 
patients and their caregivers across socioeconomic and cul-
tural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as 
the interdisciplinary team leader and consultant pertinent to 
FMS.

3.	 Identify key areas for physicians to counsel patients and fami-
lies specific to FMS.

4.	 Demonstrate proper documentation and effective commu-
nication between health care professional team members in 
patient care as it applies to FMS.

When it comes to fibromyalgia, perhaps no other disease 
entity requires more comprehensive patient communication in 
combination with best diagnostic practices. The initial and most 
important step in effective patient communication is an acknowl-
edgment that FMS is real and has a medical explanation. The 
physician should assure the patient that the condition is not life-
threatening, and that while no cure currently exists, treatment 
strategies are available to lessen pain and improve function.

Physiatrists are well suited to lead a team of clinicians 
involved in the care of the patient with FMS due to their train-
ing on the clinical presentation and treatment of patients with 
this diagnosis as well as experience in leading multidisciplinary 

practice, evaluating current practice, and developing a sys-
tematic QI and practice performance improvement strategy to 
improve patient care.

3.	 Locate national organizations and resources including avail-
able websites for continuing medical education and continu-
ing professional development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, including 
evidence-based guidelines, in treatment and management of 
patients with FMS and the role of the physiatrist as the educa-
tor of patients, families, residents, students, colleagues, and 
other health professionals.

Physiatrists providing care for patients with FMS should 
have a working knowledge of the key elements of the medical 
history and physical examination of the patients with FMS. They 
should be able to identify impairments, activity limitations, and 
participation restrictions and then, in conjunction with mem-
bers of the rehabilitation team, develop rehabilitation programs 
to address them. Physiatrists should be up-to-date on advances 
in the understanding of the pathophysiology of FMS and its 
pharmacological and nonpharmacological treatment and have a 
working knowledge of side effects or potential adverse events 
associated with treatments. It is equally important that physiat-
rists have the necessary interpersonal and communication skills 
to effectively provide care for their patients with FMS.

There are several strategies that physiatrists can use 
to identify gaps in their knowledge base about FMS and the 
medical and rehabilitative care of the patient with FMS. Self-
reflection on their clinical practice, self-assessment examina-
tions, asking trusted colleagues to provide feedback to them on 
their practice, and asking patients with FMS under their care 
for their feedback on the care provided by the physiatrist are 
just some examples.

As the understanding of FM continues to grow, the approach 
to diagnosis and treatment should be evidence based. Diagnosis 
should be based on the criteria put forward by ACR. Physicians 
should keep up-to-date on current breakthroughs in research 
by reading literature published by ACR. Arthritis & Rheuma-
tism is the official monthly journal published by ACR. This 
journal includes peer-reviewed articles on diagnosis, treatment, 
laboratory research, and socioeconomic issues related to rheu-
matic disease. ACR also has annual meetings where leaders in 
the field will provide lectures and overview of current research 
in the field. The National Fibromyalgia Association has been 
involved in increasing awareness of FM by providing important 
media campaigns, implementing continuing medical educa-
tion programs, and providing assistance for scientific research. 
The treatment plan should follow recommendations set forth by 
APS and EULAR. Both EULAR and APS recommend a mul-
tidisciplinary approach emphasizing both pharmacological and 
nonpharmacological treatment modalities. Treatment should 
be tailored individually based on presenting symptoms and 
comorbid conditions. Other resources available to the physiatrist 
include AAPMR Knowledge NOW and Cochrane reviews.

Quality and practice performance improvement should be 
based on relief of the patient’s symptoms. Unfortunately, FM 
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teams. The physiatrist develops a treatment plan for the patient. 
This plan should establish treatment goals that are (a) specific, 
(b) realistic, (c) measurable, and (d) have a targeted date of com-
pletion. Adhering to this plan establishes a format for follow-up 
visits where progress and/or impediments can be reviewed and 
new treatment goals established.

Patient education plays an important role in the manage-
ment of FM. A study done in 2002 showed that providing a 
patient with a proper diagnosis of FM significantly increased 
health satisfaction as well as led to fewer symptoms reported 
in 3 years post labeling (39). The diagnosis of FM should be 
made by an experienced doctor using guidelines provided by 
the ACR.

Once patients are properly diagnosed with FM, they should 
be thoroughly educated about the disease and its manifestations. 
A well-educated patient will have better coping techniques and 
make proper adjustments to his or her treatment regimen based 
on symptom changes. Education should focus on how FM is diag-
nosed, signs and symptoms, current understanding of the etiol-
ogy, and treatment options. Education should also be provided on 
exercise, diet, sleep hygiene, relaxation techniques, stress man-
agement, socialization, pain behaviors, planning for a difficult 
day, communication styles, and goal setting. Therapists should 
provide education on energy conservation, techniques for mod-
eration, ergonomics, and a proper home exercise program (40). 
Multiple studies have shown that physical therapy supplemented 

FIGURE 26.2â•‡ (A) Pain Diagram and (B) Revised Fibromyalgia Questionnaire

Domain 1: Functional Domain 
1. Brush or comb your hair  
2. Walk continuously for 20 minutes 
3. Prepare a homemade meal 
4. Vacuum scrub or sweep floor 
5. Lift and carry a bag full of groceries 
6. Climb one flight of stairs 
7. Change bed sheets 
8. Sit in a chair for 45 minutes 
9. Go shopping for groceries 

Domain 2: Overall Domain 
1. Fibromyalgia  prevented me from
    accomplishing goals for the week 

2. I was completely overwhelmed by my
    fibromyalgia symptoms 

Domain 3: Symptom  Domain
1. Please rate your level of pain 
2. Please rate your level of energy 
3. Please rate your level of stiffness 
4. Please rate the quality of your sleep 
5. Please rate your level of depression 
6. Please rate your level of memory 

problems 
7. Please rate your level of anxiety 

8. Please rate your level of tenderness to 
touch 

9. Please rate your level of balance 
problems 

10. Please rate your level of sensitivity to 
loud noises, bright lights, odors, and 
cold 

*The FIQ-R has all questions rated on a 0-10 scale 

Scoring : 

Domain 1 Subtotal___ ÷3 = ___ 

Domain 2 Subtotal___      = ___ 

Domain 3 Subtotal____÷2 =___ 

                       Total FIQ-R  =___ 

A B
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with education can significantly improve quality of life and self-
efficacy (41,42).

Documentation is an important communication tool 
between clinicians involved in the care of the patient with FMS. 
The documentation should provide key elements of the patient’s 
medical history and physical examination that are consistent 
with the diagnosis of FMS as well as pharmacological and non-
pharmacological treatments rendered and their level of effective-
ness. Side effects and/or adverse events secondary to medications 
used to treat FMS should also be clearly documented. The names 
and contact information of clinicians involved in the care of the 
patient should be readily available. The physiatrist should also 
be available to discuss the patient’s diagnosis and recommended 
treatments with therapists providing rehabilitative care.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with FM.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
patients with FM.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy and autonomy.

Professionalism is a core principle for practitioners in the 
medical profession. While the principle extends back to the Hip-
pocratic Oath (43), professionalism in the modern day has been 
formally studied by a number of the major governing bodies. The 
American College of Physicians, in conjunction with the Ameri-
can Board and the European Federation of Internal Medicine, 
developed a Physician Charter for Professionalism. This charter 
holds that professionalism, buttressed by public trust, forms the 
foundation for medicine’s social contract. Within this contract, 
interests of the patient take primacy over those of the physician, 
and threshold levels of integrity and competence are requisite to 
satisfy the standards that should be clearly evident to both the 
practitioner and society (44).

Patients with FM should be treated with respect and com-
passion, particularly given that they are often misdiagnosed with 
rheumatologic conditions or psychiatric disorders prior to the 
arrival at a diagnosis of FM. Patients suffering from FMS have 
seen on average four physicians and waited 2.3 years prior to 
receiving their correct diagnosis. Furthermore, 59% of patients 
found it difficult to communicate with their physician (45). From 
the patient’s perspective, it is concerning when there are no dis-
crete findings to substantiate his or her complaints. As a phy-
sician, arriving at the diagnosis is difficult and often involves 
excluding other diseases. This is particularly true when the 
patient presents with many somatic complaints. 

Rehabilitative care should be delivered in a manner that is 
sensitive to the person’s cultural, ethnic, and religious beliefs. 
The treating clinicians should be sensitive to issues such as gen-
der, age, race, religion, and sexual orientation whenever they may 
arise in the treatment of FMS. In keeping with the bioethical 
principle of autonomy, the patient’s wishes regarding his or her 
care should be respected.

In the context of treating a patient with FM, it can be dif-
ficult for both the patient and the physician to achieve complete 
satisfaction with management of the complexity of the symp-
toms and the lack of definitive treatment. Managing this process 
involves having the patient and the physician build a foundation 
of confidentiality and trust. Caregivers must take the responsibil-
ity to correctly diagnose and manage this patient population and 
help the patient achieve appropriate expectations.

Systems-based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to access, evaluate, recruit, and coordinate effectively 
resources in the system to provide optimal continuum of care and 
outcomes as it relates to FM.

OBJECTIVES

1.	 Identify the key components, providers, and systems of care 
delivery and services in the rehabilitation continuum of care 
for the patient with FMS.

2.	 Identify patient safety concerns as they apply to FMS and 
strategies to minimize their occurrence.

3.	 Describe cost/risk–benefit analysis, utilization, and manage-
ment of resources as they apply to FMS.

The management of FMS naturally lends itself to a system-
based practice of medicine, where the health care provider sees 
himself or herself as part of a larger integrated system of patient 
care (Figure 26.3). In doing so, the risk of care being performed 
in a vacuum is avoided. A multidisciplinary team approach pro-
vides the best pathway toward comprehensive, cost-effective 
patient care. Members of this team can include a physiatrist, 
physical therapist, occupational therapist, and rheumatologist 
depending on the setting where the treatments are rendered.

FIGURE 26.3â•‡ System-Based Medicine
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Minimizing the risk of harm begins with an early accurate 
diagnosis of FMS in order to reduce the risk of injury associated 
with unnecessary or invasive diagnostic tests. Once the diagnosis 
is made, it is important to minimize the risk of side effects or 
adverse events associated with medications commonly used to 
treat FMS. Under ideal circumstances, the FMS patient is prop-
erly managed by caregivers who are competent and experienced 
in providing comprehensive care for individuals living with this 
diagnosis. This implies that the patient is able to function at the 
highest level possible in activities that are important to him or 
her with minimal adverse impact from pharmacological and 
nonpharmacological interventions.

FM has been associated with substantial health care cost; 
therefore, appropriate cost consideration and risk–benefit analy-
sis are necessary in order to decrease spending. The annual direct 
costs for FM in the United States were found to be $7,973 per 
subject. Costs were mostly due to medication and physician vis-
its. The majority of patients with FM in the United States (73%) 
take two or more prescription medications. This number is higher 
than that of France (70%) and Germany (56%). In the United 
States, prescriptions included antidepressants (56%), analgesics 
other than anti-inflammatories (51%), and antiepileptics (36%). 
Despite the liberal use of these medications, only 14% of U.S. 
subjects reported being extremely satisfied with their prescrip-
tion medications (46). Another area of cost saving includes lim-
iting unnecessary tests and radiology examinations. Given the 
many presenting symptoms of FM, physicians may be tempted 
to order multiple laboratory and radiology tests. Providers should 
exercise prudence in ordering tests and decisions should be based 
on the current standard of care.

CASE STUDY

A 42-year-old right-handed woman without any significant 
past medical history presents to clinic with a chief complaint 
of global body pain for 8 months. There was no inciting event, 
although patient notes that the onset of symptoms appeared 
to coincide with the death of her mother. Patient describes 
pain as achy in character and waxes and wanes over time. 
Patient also reports occasional numbness in all digits of the 
hand bilaterally. She denies any cervical or radicular symp-
toms. Patient describes awaking from sleep unrefreshed in 
the morning and feeling extremely tired throughout the day. 
Patient also reports difficulty in concentrating and occasional 
forgetfulness. She has taken Tylenol and several NSAIDs with 
little pain relief. Patient is divorced and currently living in a 
third-floor walk-up apartment. Patient works in a garment 
factory; however, she was recently laid off due to downsizing 
and has been unable to find new employment.

Patient has visited several physicians and has had an 
extensive workup; however, she has not yet received a diag-
nosis to explain her symptoms. She is frustrated because 
physicians seem to dismiss her complaints and tell her “it 
is in her head.” The following laboratory work has all come 
back within normal limits: thyroid function panel, C-reactive 
protein, erythrocyte sedimentation rate, rheumatoid fac-
tor, cyclic citrullinated peptide, antinuclear antibody, liver 

function tests, and CBC. She also had a normal EMG. She 
is scheduled for a sleep study in the future. A cervical spine 
x-ray showed mild to moderate degenerative changes.

On physical examination, the patient appeared to be an 
obese woman in mild distress. She had full range of motion 
in all of her extremities and her cervical thoracolumbar spine. 
She had full strength in all of her extremities, but had some 
giveaway weakness with resistance. Her sensation was intact 
to light touch and pinprick and her deep tendon reflexes 
were 1+ throughout. She was diffusely tender to palpation 
throughout her upper and lower extremities and entire dorsal 
spine. She had myalgic pain to digital compression of major 
muscle groups in the upper and lower extremities.

Case Study Discussion QUESTIONS

MEDICAL KNOWLEDGE:â•‡ What are the classic features of FM 
described in this patient? What is “fibrofog”? Does the diffuse 
pain outside of the classical tender points rule out the diagnosis 
of FM? What is the relevance of the pending sleep study? What 
will be the next step in her management?

PATIENT CARE:â•‡ What are the key psychosocial features that 
are associated with FM? Is there another specialty that you 
should consult for the management of this patient? What will 
be the next step in her management? Formulate a sample 
therapy prescription for this patient. What facilities, organiza-
tions, and support groups are available to assist in the manage-
ment of this patient?

PRACTICE-BASED LEARNING AND IMPROVEMENT:â•‡ Describe 
national organizations or Internet resources that serve as tools for 
patient education. What are some key tools or surveys that can 
be used for quality improvement projects for the management of 
FM? Where can providers find the most up-to-date, evidence-
based guidelines for the management of FM?

INTERPERSONAL AND COMMUNICATION SKILLS:â•‡ What are 
the key issues the provider must discuss in this initial encounter? 
What were the possible shortcomings of previous providers that 
led to increased frustration in this patient?

PROFESSIONALISM:â•‡ What role does confidentiality and trust 
play in achieving success in the management of patients with 
FM? Describe the barriers that providers face in maintaining 
professionalism when treating patients with FM.

SYSTEM-BASED PRACTICES:â•‡ Describe an effective compre-
hensive, cost-effective team-approached treatment plan for this 
patient.

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 What is chronic widespread pain?
A.	 Pain for a minimum of 2 months, including all 4 mus-

culoskeletal body regions and the axial skeleton above or 
below the waistline
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B.	 Pain for a minimum of 3 months, including the four mus-
culoskeletal body regions, excluding the head but includ-
ing the axial skeleton

C.	 Pain for a minimum of 6 months, including the four mus-
culoskeletal body regions, excluding the head but includ-
ing the axial skeleton

D.	 Pain for a minimum of 3 months in all four quadrants 
of the body, including the axial skeleton both above and 
below the waistline

E.	 Pain for a minimum of 9 months in three musculoskeletal 
body regions, excluding the head but including the axial 
skeleton

2.	 Which of the following exercise regimens has the ACR rec-
ommended for the treatment of FM?
A.	 Aerobic training with low-intensity exercise
B.	 Aerobic training with low- and high-intensity exercise
C.	 Limit aerobic training until the symptoms resolve
D.	 Limited to only range of motion and stretching
E.	 Limited to high-intensity exercises

3.	 According to the ACR and EULAR recommendation, which 
of the following approaches optimizes treatment of FMS?
A.	 A generic multidisciplinary approach with an emphasis on 

low-intensity aerobic activity
B.	 A multidisciplinary approach emphasizing nonpharmaco-

logical treatment modalities
C.	 A multidisciplinary approach emphasizing pharmacologi-

cal treatment modalities
D.	 A multidisciplinary approach emphasizing both pharma-

cological and nonpharmacological treatment modalities
E.	 An approach that emphasizes high-intensity exercises and 

opioid medications

4.	 When counseling patients with FMS, the initial and most 
important step in effective patient communication is explain-
ing that FMS is
A.	 Real and has a medical explanation
B.	 A condition for which no cure exists
C.	 Not life-threatening
D.	 A condition with temporary symptoms
E.	 Not a real disease that requires treatment

5.	 Persons suffering from FMS have seen an average of ___ 
physicians and have waited ___ years prior to receiving their 
Â�correct diagnosis.
A.	 Two physicians, 2.5 years
B.	 Four physicians, 2.3 years
C.	 Five physicians, 4 years
D.	 Ten physicians, 5 years
E.	 Seven physicians, 5 years
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âŒ€■ Aggravating factors
âŒ€■ Alleviating factors
âŒ€■ Neck trauma associated with neck pain
âŒ€■ Ask if this is the first time that the pain has occurred or if this 
is an exacerbation of an ongoing neck pain

âŒ€■ Functional impact of the neck pain on activities such as driv-
ing, work, reading, sexual activity

âŒ€■ Diagnostic tests and treatments prior to current visit to 
physiatrist

In reviewing the past medical history, it is important to ask 
about unplanned weight loss, fever, chills, and night sweats as 
malignancies and infections can present with neck pain. It is 
also important to ask about kidney disease, stomach ulcers, liver 
disease, and bleeding diathesis as these can be important con-
siderations in planning treatment. For example, epidural injec-
tions can cause epidural hematomas in patients with platelet 
deficiency.

In past surgical history ask about prior spine surgeries, 
including the level of surgery and type of surgical instrumenta-
tion. Spinal fusion can lead to early degeneration in the levels 
above and below the level of fusion.

In family history, it is important to ask about history of 
malignancies.

When taking a social, vocational history, it is useful to 
inquire about the type of work the patient does, if working, and 
hobbies that have been limited because of the neck pain.

A listing of current drug allergies and medications should 
be made.

Physical examination consists of inspection, palpation, 
range of motion assessment, motor strength testing of key muscle 
groups, sensory examination, and special tests.

On inspection, the physiatrist should evaluate the cervical 
spine and upper extremities for any abnormal skin markings, 
scars, masses, alignment and bony deformities, erythema, and 
atrophy. Superficial and deep palpation should be performed 
with focus on tenderness of muscles, tendons, and bony structures 

Patient Care

GOALS

Evaluate and develop a rehabilitative plan of care for the patient 
with a cervical radiculopathy that is compassionate, appropriate, 
and effective.

OBJECTIVES

1.	 Perform a detailed history and physical examination of the 
adult with a cervical radiculopathy.

2.	 Identify the psychosocial and vocational implications of cer-
vical radiculopathy.

3.	 Identify the key components of a rehabilitation program for 
the patient with cervical radiculopathy and formulate a sam-
ple rehabilitation treatment plan.

Comprehensive assessment of the adult with cervical radic-
ulopathy involves close attention to the following:

âŒ€■ The duration of the pain (years/months/weeks)
âŒ€■ The mode of onset (motor vehicle accident/job-related acci-
dent/insidious): In case of a motor vehicle accident, obtain 
history of specifics of the accident such as date of accident, 
restraint used if any, driver versus passenger, front-end colli-
sion/rear-end collision/side-impact collision

âŒ€■ The location of pain: It is important to note if the pain is 
located on the right side, left side, or both, as you need to cor-
relate the symptoms with the physical examination signs and 
radiological findings

âŒ€■ Radiation of pain: Radicular pain is a common presentation in 
cervical radiculopathy. This is in contrast to axial pain as seen 
in facet and/or myofascial pain syndrome

âŒ€■ Neurologic symptoms: Evaluate of symptoms of tingling, 
numbness, weakness or bowel/bladder symptoms

âŒ€■ Quality of pain
âŒ€■ Intensity of pain

27:â•‡ Cervical Radiculopathy
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can limit activities such as driving, overhead movements, and 
lifting, which can in turn restrict ability to work and engage in 
avocational activities. Neck pain at night can impair sleep, lead-
ing to daytime drowsiness.

Psychosocial implications due to cervical radiculopathy can 
include anxiety and depression due to the limitations in social 
activities and hobbies with friends and family. Work restrictions 
can lead to loss of/decreased productivity, reduction in wages, and 
even potential loss of employment. Prescription drug overdose 
and prescription drug diversion can also be potential problems.

TREATMENT PLAN FOR THE PATIENT WITH  
NECK PAIN

The treatment plan for neck pain is developed once an accurate 
diagnosis has been made. The differential diagnosis of neck pain 
is quite broad; however, some examples include the following: (a) 
myofascial pain syndrome, (b) cervical radiculopathy, (c) facet 
joint pathology, (d) cervical spinal stenosis, (e) cancer (primary 
vs. metastatic disease), (f) infectious, and (h) systemic (e.g., rheu-
matoid arthritis). Diagnosis is based on a combination of fac-
tors that include the history and physical examination as well as 
appropriate imaging and electrodiagnostic studies as needed. It 
is not uncommon to have one or more concurrent diagnoses such 
as cervical radiculopathy, myofascial pain, and degenerative dis-
ease of the spine.

The treatment plan for nociceptive and/or neuropathic pain 
originating in the neck that is noninfectious or nonmalignant 
in nature often includes a combination of interventions such as 
(a) medications (e.g., steroids, nonsteroidal anti-inflammatory 
drugs, muscle relaxants, antiepileptics, opioids), (b) injections 
(e.g., trigger point injections, spinal injections—epidural, trans-
foraminal, medial branch blocks), (c) physical therapy, (d) chiro-
practic care, and (e) acupuncture.

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedi-
cal, clinical, and epidemiological sciences pertaining to cervi-
cal radiculopathy, as well as the application of this knowledge to 
guide holistic patient care.

OBJECTIVES

1.	 Describe the anatomy, physiology, and pathophysiology of 
cervical radiculopathy.

2.	 Identify the pertinent laboratory and diagnostic studies 
important in the evaluation of cervical radiculopathy.

3.	 Review the treatment of cervical radiculopathy.

Cervical radiculopathy is a disorder in which conduction along 
the nerve root is blocked, resulting in objective neurologic signs such 
as numbness or weakness, and/or a condition in which the blood 
supply to a nerve root is compromised, resulting in paresthesias (2).

Cervical radiculopathy is a very common cause of neck pain 
in the United States, and is one of the most common reasons for 
a patient to seek physician care. The most frequently presenting 

of the spine and upper extremities. Active and passive range of 
motion values for the cervical spine and upper extremities should 
be recorded and compared against normal values. Table 27.1 pro-
vides some normative data for movement of the cervical spine.

Relevant neurological examination consists of (a) sensory 
examination of the upper and lower extremities in key derma-
tomes using light touch and pinprick, (b) manual muscle testing 
of key muscle groups of the upper and lower extremities, and 
(c) muscle stretch reflexes in both upper and lower extremities 
(Table 27.2). It is important to check for evidence of upper motor 
neuron pathology as manifested by brisk reflexes, clonus, Hoff-
man sign in the upper extremity, and Babinski sign in the lower 
extremity.

Spurling test is used to assess root compression. The test 
involves turning the head to the affected side and applying 
downward pressure. The test is positive if the patient experiences 
increased pain into the shoulder and into the hand in a radicular 
pattern. The sensitivity of the Spurling test to nerve root pathol-
ogy on CT scan was 95% and specificity was 94% (1). One has 
to observe for facet joint line tenderness and myofascial trigger 
points.

IMPAIRMENTS, ACTIVITY LIMITATIONS, AND 
PARTICIPATION RESTRICTIONS ASSOCIATED 
WITH CERVICAL RADICULOPATHY

Impairments associated with cervical radiculopathy include 
decreased range of motion of the neck, weakness, and decreased 
sensation in the neck and upper extremities. These impairments 

TABLE 27.1â•‡ Range of Motion Cervical Spine (Measured by 
Goniometer)

NORMAL (°)

Flexion 60

Extension 50

Side bending, right 45

Side bending, left 45

Lateral rotation, right 80

Lateral rotation, left 80

TABLE 27.2â•‡ Neurologic Deficits in Radiculopathies

LEVEL
SENSORY 
LOSS

MUSCLE 
WEAKNESS

REFLEX 
CHANGE

C5 Outer arm Shoulder 
abduction

Biceps

C6 Thumb Wrist extension Brachioradialis

C7 Middle finger Wrist flexion Triceps

C8 Little finger Finger flexion

T1 Inner arm Interossei
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the inflammatory response and the release of thromboxane and 
prostaglandins. Muscle relaxants, antineuropathic agents, and 
antidepressants can be used as adjuvants for pain control. Opiates 
can be used as a modality; however, they carry the risk of opiate-
induced morbidity and mortality. Initially, the patient should be 
advised to avoid any actions that aggravate the symptoms. Physical 
therapy should be initiated soon after the pain symptoms begin to 
diminish and should include modalities such as massage, superfi-
cial and deep heat, and electrical stimulation. Use of a soft cervical 
collar remains controversial and may be beneficial for short peri-
ods of time, but may cause atrophy-related immobilization if used 
excessively. Transcutaneous electrical nerve stimulation (TENS) 
may also be used to modulate musculoskeletal pain. Once the acute 
pain symptoms have resolved, proper spinal biomechanics should 
be emphasized, and therapy should focus on proper movement pat-
terns. Proprioceptive training, balance, and postural conditioning 
should be incorporated into the patient’s therapy regimen. Once 
the patient is entirely pain free and able to perform a full cervical 
range of motion, then dynamic exercises can be initiated.

Unfortunately, a subset of patients with cervical radicu-
lopathy will not improve with general physical therapy and 
modalities, and interventional spine techniques will need to be 
considered. Cervical steroid injections can be considered in the 
treatment of radicular pain. Cervical epidural steroid injections 
(i.e., interlaminar and transforaminal epidurals) can be per-
formed under radiographic guidance. Transforaminal epidural 
steroid injections can be utilized to both diagnose and treat the 
radiculopathy. Cervical transforaminal epidural steroid injec-
tions carry a high risk for spinal cord and brain infarction. Par-
ticulate steroid can act as an embolus. Inadvertent intravascular 
injection of the blood vessels in the vicinity of the transforami-
nal can compromise the blood supply to the spinal cord and the 
brain. Approximately one-third of patients with cervical radicu-
lopathy who are treated nonoperatively have persistent symp-
toms, and should be referred to a surgical spine specialist for 
consideration of surgical intervention (4).

Practice-Based Learning and 
Improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating patient care practices for cervical radiculopathy, 
appraising and assimilating scientific evidence, and continu-
ously improving patient care practices based on constant self-
evaluation and lifelong learning.

OBJECTIVES

1.	 Describe key components of self-assessment and lifelong 
learning for the physiatrist with respect to continuing profes-
sional development as related to cervical radiculopathy.

2.	 Describe the importance of clinical reflection in the profes-
sional growth of the physiatrist taking care of a patient with 
cervical radiculopathy.

3.	 Identify resources, including websites and professional orga-
nizations, for clinical guidelines, evidence-based practice, 

symptom is pain, although not all patients with cervical radicu-
lopathy will have pain, especially in medial disc protrusion (3). 
There are many potential pain generators in the cervical spine. 
They include the intervertebral disc, the facet joint, the atlanto-
occipital joint, the ligaments of the muscles, and the bone of the 
cervical spine region. The intracanalicular structures include the 
meninges, blood vessels, and the neural tissue of the spinal cord. 
There are 7 cervical vertebrae and 8 cervical nerve roots. The 
intervertebral discs are located between the vertebral bodies of 
C2 to C7. Each intervertebral disc is composed of an outer annu-
lus fibrosis and an inner gelatinous nucleus pulposus, providing 
transmission of axial loads to dissipate forces throughout various 
ranges of motion. Apart from the nerve roots, structures such as 
the intervertebral discs, zygapophyseal joint, posterior longitudi-
nal ligament, and the muscles can also serve as pain generators 
and produce somatic referral of pain into the upper limb. Biome-
chanical and/or biochemical insults to nonneural structures can 
trigger nociceptive nerve fibers via stretching, compression, or 
inflammation, causing pain referral. Mechanical stimulation of 
the cervical zygapophyseal joints or their innervating nerves is 
well documented in studies to produce head and neck pain with 
upper limb referral patterns.

After a thorough history and physical is obtained, imag-
ing studies should be performed to diagnose the etiology of 
the cervical radiculopathy. Imaging should begin with basic 
anteroposterior (AP) and lateral x-rays to evaluate vertebral 
body alignment and disc space height, evaluate facet joints for 
arthritis, and exclude bony lesions (lytic and blastic), and then 
progress to a CT or MRI if appropriate diagnosis is still unclear.

Plain radiographs have limited value in diagnosing etiology 
of cervical radiculopathy, as these studies focus primarily on the 
bony structures. Thus, MRI remains the gold standard in imag-
ing for cervical radiculopathy, as it can accurately visualize all 
soft-tissue structures within the cervical spine.

The author follows a simple “ABC” approach to reviewing 
an MRI of the cervical spine looking for

	 A = Alignment: Evaluate for spondylolisthesis.
	 B = �Bone: Evaluate for bony infiltrates due to metastasis, 

infections, or fractures.
	 C = �Canal/Cord: Evaluate for central canal stenosis and spinal 

cord myelomalacia.

Then at each level, look for disc pathology, epidural lesions, 
facet hypertrophy, and foraminal stenosis.

Electrodiagnosis has a role in evaluating radiculopathy. It 
can help localize a nerve injury (e.g., cervical root), determine 
its severity, determine if it is acute or chronic, and provide some 
information regarding prognosis for recovery. Laboratory studies 
such as uric acid or rheumatoid factor, erythrocyte sedimentation 
rate (ESR), and C-reactive protein can evaluate for inflammatory 
arthropathy.

Once the diagnosis is made, various treatment options can 
be considered. Initial care should focus on controlling pain and 
inflammation to curb the injury response and ensure partici-
pation in a functional restoration program. Nonsteroidal anti- 
inflammatory drugs (NSAIDs) should be initiated early to reduce 
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evaluation, validation, education, and advocacy of percutane-
ous techniques used in the diagnosis and treatment of spine 
disorders” (7).

Additionally, the physiatrists must sharpen not only their 
intellectual skills, but also their communication skills with 
patients, their families, and other professional colleagues. 
Effective communication is of the utmost importance. A 
holistic approach is often required to treat the many different 
causes of cervical radiculopathy, which may include medica-
tions, procedures, and a specialized rehabilitation program. 
Each of these techniques should be discussed with the patient 
and his or her family, including the potential risks, benefits, 
and limitations of these treatment modalities. Furthermore, 
if possible, a timeline should be given to the patient, as most 
types of cervical radiculopathy take weeks or even months to 
improve, and the patient may not understand the chronicity of 
the disease process.

According to the National Network of Libraries of Medi-
cine (NNLM), health literacy is defined as “the degree to which 
individuals have the capacity to obtain, process, and understand 
basic health information and services needed to make appropriate 
health decisions.” It is important to acknowledge that more than 
half of the patients read at less than a sixth-grade level. Thus, it is 
vital that physiatrists use a variety of techniques in communicat-
ing with patients. Some techniques advertised by the NNLM are 
allowing patients to take an active role in health-related decisions 
and develop strong health information skills, utilizing the need 
for written and printed information using simple nonmedical lan-
guage, and the technique referred to as “teach-back” in which 
patients are asked to reiterate the information just given to them 
in their own terms, allowing them to ask questions and clarify 
difficult terminology.

The National Patient Safety Foundation is currently utilizing 
a novel technique being used by health care professionals across 
the United States, called “Ask Me-3” (8). This technique encour-
ages patients to seek answers to three major questions: What is 
my main problem? What do I need to do? Why is it important for 
me to do this? If this technique is utilized properly, studies have 
shown that patients tend to make fewer mistakes, compliance is 
increased, and patients are better able to manage chronic health 
conditions, thus ensuring an improved quality of life.

Many other resources exist that discuss quality of care 
issues and training in quality improvement methodology. One 
such course is the Institute for Healthcare Improvement (IHI). 
This organization serves to provide professional development 
programs, such as conferences, seminars, and audio- and web-
based programs, that seek to raise the quality of health and 
health care for all (9).

Interpersonal and Communication  
Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
patients with cervical radiculopathy, their families, and other 
health professionals.

and continuing medical education and professional develop-
ment as it pertains to cervical radiculopathy.

4.	 Describe the key elements of effective patient education meth-
odology as it applies to the care of the patient with cervical 
radiculopathy, as well as educating families, residents, and the 
interdisciplinary team.

The experienced physiatrist should have a myriad of tools 
at his or her disposal to improve decision making in clinical 
practice in making a particular diagnosis, establishing a prog-
nosis, or matching patients to optimal interventions based on a 
frugal subset of predictor variables from the history and physical 
examination.

First and foremost, a physiatrist should evaluate his or 
her own knowledge on the diagnosis of cervical radiculopathy. 
The field of pain medicine has grown and advanced greatly in 
the past 10 years, and it is of importance that every physiatrist 
should sharpen his or her diagnostic and therapeutic skills on 
a periodic basis. For instance, practitioners should have good 
history and physical examination techniques to determine the 
location and the etiology of cervical radiculopathy. After a 
proper history and physical are obtained, imaging should be 
obtained to further narrow the differential diagnoses made 
during the history and physical examination. Once a diag-
nosis is defined, the practitioner should plan the appropriate 
treatment.

The physiatrist who follows patients should analyze 
improved pain scores, improved functionality, and require-
ment for pain medications with each visit. Interventional pro-
cedures can reduce the need for opiates. In addition, one should 
utilize the practice of 360° multisource analysis, in which 
patients, family members, therapists, nurses, and ancillary 
staff are instructed to provide feedback to the physiatrist and 
comment on communication and interpersonal skills, diagno-
sis, and therapeutic modalities. There are many resources cur-
rently available from which a physiatrist can obtain information 
and training to address his or her deficits and sharpen his or 
her skills. There are many Accreditation Council of Graduate 
Medical Education (ACGME)-accredited fellowship programs 
as well as non-ACGME accredited programs which a physiat-
rist might want to consider. Knowledge NOW is a novel com-
prehensive online source for physiatrists organized by clinical 
topics (5). Knowledge NOW is still being developed and will 
be a resource for physiatrists who wish to sharpen their knowl-
edge base in an abbreviated manner. Physiatric Association for 
Spine, Sports, and Occupational Rehabilitation (PASSOR) has 
published guidelines for interventional procedures. Cochrane 
review is another source in which systematic reviews and 
meta-analyses examine treatments for a variety of neuromus-
culoskeletal disorders (6). Full-text and abbreviated articles are 
available for review in multiple languages and among multiple 
different disciplines.

Other arenas that may provide innovative information 
on cervical radiculopathy are literature reviews, white paper 
publications from organizations, and PubMed reviews. The 
International Spine Intervention Society (ISIS) is a multi-
faceted organization that is committed to “the development, 
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recognize the emotional impact of the cervical neck pain and 
review and summarize, often using the patient’s own words, to 
describe his or her challenges. The physician must be the leader 
but should demonstrate leading through suggestion.

To be an effective communicator requires active listening 
skills on the part of the interventional pain specialist. Ask open-
ended questions initially, followed by more focused questions. 
Reflect back what the patient says, using his or her own words 
whenever possible. If the patient goes off on a tangent, redirect 
him or her.

A shared understanding of the issues involved in the care of 
cervical neck pain requires an understanding of the problem from 
several different perspectives: the interventional pain specialist, 
the primary care provider, the patient, the family, at times the 
institution or setting where the patient is receiving rehabilitative 
care, and the communication through use of electronic medical 
records (EMRs). Once these have been defined, a shared under-
standing of the problem that combines the perspectives of all the 
stakeholders can be developed. Based on this shared understand-
ing, the issues can be framed in a mutually acceptable way and 
common ground achieved. Better communication between all 
the parties involved leads to improved patient outcomes (11,12). 
A helpful perspective is to have the interventional pain specialist 
and the patient working on the same side against the challenges 
faced by the patient.

In our current era with EMR, are we making positive gains 
in communication? Patients’ and clinicians’ level of satisfac-
tion with interpersonal communication has declined (13,14). 
According to O’Malley et al., commercial EMRs both help 
and hinder physician interpersonal communication—real-time, 
face-to-face, or phone conversations—with patients and other 
clinicians, based on in-depth interviews with clinicians in 26 
physician practices. EMRs assist real-time communication with 
patients during office visits, primarily through immediate access 
to patient information, allowing clinicians to talk with patients 
rather than search for information from paper records. For some 
clinicians, however, aspects of EMRs pose a distraction during 
visits. Moreover, some indicated they rely on EMRs for informa-
tion gathering and transfer at the expense of real-time commu-
nication with patients and other clinicians. Given time pressures 
already present in many physician practices, EMRs and office 
workflow modifications could help ensure that EMRs advance 
care without compromising interpersonal communication. In 
particular, policies promoting EMR adoption should consider 
incorporating communication skills training for medical trainees 
and clinicians using EMRs (15).

EMRs and the implementation pushed by the federal 
government is a work in progress. The benefits of EMRs are 
clear, legible, and transportable documentation, but errors are 
most apparent during times of transition and implementation. 
Immediate access to EMR data enables the physician to focus 
on the patient rather than gathering information from a variety 
of paper sources. But the physician may be distracted by the 
technology and presume that he or she has so much more infor-
mation about the patient that communication is reduced with 

OBJECTIVES

1.	 Demonstrate skills used in effective communication and col-
laboration with patients with cervical radiculopathy and their 
caregivers, across socioeconomic and cultural backgrounds.

2.	 Demonstrate proper documentation and effective commu-
nication between health care professional team members in 
patient care as it applies to cervical radiculopathy.

Effective communication in medicine is a team effort made 
up of two parts: the patient and his or her expectations and beliefs, 
and the medical provider with his or her clinical expertise and 
experience. Maintaining effective medical records is a docu-
mentation of this communication. The goal is to unite the team, 
getting all the parts working together for the common good of 
the patient while not violating the patient’s culture, beliefs, and 
wishes. The informed patient should be allowed to have control 
of his or her care, complying with patient-centered care, by pro-
viding all the information to make an informed decision.

According to Bartlett et al., compliance may be hindered by 
physician failure. It was found that quality of interpersonal skills 
influenced patient outcomes more than quantity of teaching and 
instruction. Secondary analyses found that all the effects of phy-
sician communication skills on patient adherence are mediated 
by patient satisfaction and recall. These findings indicate that the 
physician might pay particular attention to these 2 variables in 
trying to improve patient adherence, and that enhancing patient 
satisfaction may be pivotal to the care of patients with chronic 
illness (10).

Physicians sometimes fail to communicate effectively to 
their patients. Patient adherence is mediated by patient satis-
faction and recall. The physician has to take the time to sit and 
speak with the patient, explain the medical issues, and ensure 
the patient comprehends the information. The patient must then 
repeat the plan, and show an understanding of the treatment and 
rationale for care. If on each and every encounter the physician 
does not use this methodology, patient adherence is hindered. 
Interpersonal skills of physicians are crucial to patient satisfac-
tion and compliance, more than the quantity of teaching (10). 
Empowering the patient enhances patient satisfaction, thus 
improving the quality of care.

Effective communication among the interventional pain spe-
cialist, the patient, family members, and professional colleagues 
is one of the cornerstones of good patient care and is essential for 
quality care and patient satisfaction (10). The key components of 
effective communication and conflict resolution are (a) relation-
ship building: (b) the ability to listen, reflect, redirect, and vali-
date; (c) shared understanding and common ground; (d) framing 
and reframing the issues; (e) collaborative brainstorming and 
shared decision making; and (f) aligned expectations.

Relationship building with the patient is an important way 
to establish trust and good rapport. It is important to get to know 
the patient and find out what is truly meaningful and important 
to him or her; it is also useful to determine the patient’s values, 
preferred style of communication, role in the family and com-
munity, job, hobbies, and interests. It is equally important to 
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OBJECTIVE

1.	 Demonstrate importance of integrity, respect, compassion, 
ethics, and courtesy in the care of patients with cervical 
radiculopathy.

2.	 Exhibit the importance of patient-centered care, informed 
consent, and maintaining patient confidentiality in cervical 
radiculopathy.

3.	 Discuss the importance of patient’s beliefs and goals, privacy, 
and autonomy as it applies to cervical radiculopathy.

4.	 Demonstrate sensitivity to culture, diversity, gender, age, race, 
religion, disabilities, and sexual orientation as it may apply to 
cervical radiculopathy.

5.	 Describe responsibility and accountability of physiatry as it 
applies to cervical radiculopathy.

6.	 Discuss the role of the physiatrist as an advocate for the 
patient with cervical radiculopathy.

Chronic cervical neck pain is debilitating for an individual. It 
can have a profound impact on the person’s ability to work, drive, 
care for himself or herself (and other family members), and engage 
in activities that were once meaningful. It is very important to show 
respect, compassion, and empathy for the patient and to provide the 
best possible care in an honest and respectful manner.

According to Murinson et al., the overarching goal of medi-
cal training is to nurture the growth of knowledgeable, caring, 
and insightful clinicians guided by the ideals of medical profes-
sionalism. Recent definitions of professional competence identify 
essential clinical skills, including cognitive expertise, emotional 
competence, and reflective capacity. This modern framework 
reflects the increasingly complex nature of the patient–clini-
cian interaction, in which the clinician must exchange diagnostic 
information while supportively engaging the patient on a deeper, 
affective level. The affective dimension can be particularly potent 
when pain is the primary symptom, as it is for the majority of 
medical visits. Unfortunately, however, current models of profes-
sionalism, used as an early guide for medical trainees to develop 
an understanding of the clinical exchange, largely focus on inter-
actions in the cognitive domain. To emphasize the importance of 
emotions in professional development, we propose the Cognitive 
and Emotional Preparedness Model, which describes the clinical 
encounter occurring on 2 channels, one cognitive and the other 
emotional, and stresses the importance of multidimensional 
development in preparing the clinician to (a) communicate clini-
cal information, (b) provide emotional support, and (c) actively 
reflect on experiences for continued improvement. Together, 
acquisition of knowledge, emotional development, and reflective 
skill will improve the clinical interaction. We know that the profi-
ciency of medical trainees in developing clinical skills profoundly 
shapes patient satisfaction and treatment outcomes. This article 
reviews the cognitive, emotional, and reflective development of 
medical trainees and presents a model illustrating how clinical 
development impacts pain care. For improved efficacy, pain edu-
cation should be calibrated to students’ developmental needs (11).

It is important that all attempts be made to have the patient 
and his or her needs at the center of the care plan of the inter-
disciplinary team. Systems and processes should support this 

the patient and colleagues. As a result, a physician sitting in 
front of a computer screen may fail to make proper eye contact 
with the patient or fail to double check the EMR reports with 
the patient, a practice that was widely conducted with paper 
records. During this transition to EMRs, physicians should 
take the time to review each patient’s problem list and medica-
tion list with the patient to fill the gaps that are plausible with 
EMRs (15).

Once a shared understanding has been developed, shared 
goals can be developed that are based on the goals of the inter-
ventional pain specialist, patient, family, and often the inter-
disciplinary team caring for the patient. Based on these shared 
goals, collective brainstorming occurs in which all the treatment 
options and potential consequences of options are discussed and 
the patient is assisted in his or her risk–benefit analysis and deci-
sion making, giving the patient the control.

In providing feedback, the clinician should use objective 
markers of success that are mutually agreed upon with the patient, 
use positive statements as often as possible, and emphasize the 
positive things that the patient is doing in his or her care plan. The 
progress and issues should be presented in a nonjudgmental and 
nonemotional way. The clinician should check for understanding. 
In giving negative feedback, it is important to be tough on the 
behavior and easy on the person. Ask for reasons why the behav-
ior is occurring (the why, how, what, who, when of the problem) 
and focus on key discrepancies. Describe the expected behavior 
and the discrepancy. It can be very helpful to enlist support from 
family members whenever possible.

When communicating with the patient, the clinician 
should speak at a moderate pace, varying the tone of speech, 
and pausing effectively for emphasis or when making a point. 
It is also important to draw the patient into conversation 
and take frequent turns while speaking and avoiding dual 
monologues.

Nonverbal communication is equally important. The clini-
cian should (a) maintain good eye contact; (b) sit at eye level 
with the patient; (c) remove barriers between the physiatrist and 
patient (i.e., computer, furniture, telephone, cellular phones); 
(d) keep an open posture; (e) face the patient; (f) sit next to the 
patient, rather than across from him or her; and (g) resist folding 
arms across the chest or crossing legs.

A good medical record is an essential tool of communi-
cation between clinicians caring for cervical neck pain, but 
EMRs are even better. The documentation should be provided 
on a timely basis and reflect the patient’s medical, rehabilita-
tive, psychosocial, and emotional barriers, as well as treatment 
plan to address the barriers. In an age of EMRs, it is essential 
that the physiatrist refrain from the “cut, copy, paste” of medi-
cal record material from one note to another.

 Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with cervical radiculopathy.
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physical and occupational therapy at the bedside or in the 
facility’s rehabilitation gym. Pain management and physiat-
rist consultations services should be available. If the patient’s 
symptoms are severe and have failed to respond to conserva-
tive treatment, cervical epidural steroid injection can be per-
formed as an inpatient procedure. The decision on which of 
these options is selected is often dependent on the patient’s 
medical stability and comorbidities, the patient’s current level 
of function, and the number of hours per day that the patient 
can participate in a rehabilitation program. Additional factors 
include the level of support at home and the patient’s health care 
insurance program.

Cost considerations and risk–benefit analysis are an impor-
tant part of the decision-making process in the care of cervical 
neck pain. This is especially evident in the selection of proce-
dures as insurance carriers can deny procedures.

The interdisciplinary team that is involved in the care of 
cervical neck pain typically includes an interventional pain 
specialist, a physiatrist, a physical therapist, an occupational 
therapist, a chiropractor, a massage therapist, an acupunctur-
ist, a rehabilitation nurse, a social worker, and a psychologist. 
This team is usually seen in rehabilitation wards/hospitals, 
skilled nursing facilities, outpatient offices, and in interven-
tional pain specialist offices. An interventional pain special-
ist generally meets a patient on a monthly basis to discuss 
the patient’s progress and management of pain. Based on the 
patient’s feedback, appropriate services are identified, and a 
treatment plan is developed and carried out within an agreed-
upon time frame.

The patient with cervical neck pain encounters several 
potential safety risks during treatment, across the continuum of 
care described above. These include but are not limited to (a) 
adverse effects and side effects associated with medications 
commonly prescribed for cervical radiculopathy, and (b) direct 
nerve injury secondary to cervical epidural steroid procedure.

Interpreting and understanding evidence synthesis, sys-
tematic reviews, and other analytic literature is an arduous task. 
As a pain physician, it is crucial to understand the goals, prin-
ciples, and processes of evidence-based medicine to meaning-
fully improve its applications. This knowledge not only affords 
better insight into the analytic reviews in interventional pain 
management, but also ultimately allows future information to 
be selected, evaluated, and used with prudence in a technically 
competent, ethically sound interventional pain management 
practice in order to better care for the individual.

Good communication among rehabilitation team members, 
the patient, and family is an essential factor in minimizing these 
risks. This communication is especially important at transition 
points as the patient moves through the continuum of care. At 
these points, clinicians should review medications, educate the 
patient and the professional to whom transfer of care is relegated 
about the risk of each medication prescribed, and provide strate-
gies to minimize them.

CASE STUDY

A 40-year-old woman presents with neck pain radiating to 
the right upper extremity following a motor vehicle accident.

fundamental tenet of patient care. The interventional pain spe-
cialist and interdisciplinary team members should work together 
with the patient in a collaborative manner in making clinical care 
decisions that are consistent with the patient’s wishes and values. 
An example of shared decision making can come in determin-
ing the treatment for the patient. The physiatrist has the clinical 
expertise to guide the patient in the most appropriate treatment, 
but the fears of a patient can hinder the process. Together, they 
share in the decision-making process.

The patient’s age and cultural beliefs can also have an 
impact on the care of the cervical neck pain. For example, an 
individual’s phobia of needles can severely hinder the interven-
tional pain specialist’s ability to alleviate pain. The physiatrist’s 
role is to educate the patient, directly address the patient’s pho-
bia, and delve into his or her fears and concerns about needles. 
By taking the time to communicate effectively, the root and 
source of the fear can be alleviated, while developing trust in the 
doctor–patient relationship. In the end, a strong relationship can 
help the patient overcome a phobia of needles and alleviate the 
cervical neck pain.

Ethical issues can come up in the care of cervical neck pain. 
There are times when a patient’s health care insurance denies 
the procedure based on peer reviews of clinical documents. In 
all these instances it is important to define and understand the 
ethical issues in question and review existing laws, policies, and 
guidelines for guidance. The physiatrist sometimes has to take a 
stand against denials for treatment by referring to the guidelines 
through an appeal process.

System-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, 
and the ability to recruit and coordinate effectively resources 
in the system to provide optimal care as it relates to cervical 
radiculopathy.

OBJECTIVES

1.	 Describe key components and available services in the reha-
bilitation continuum of care and community rehabilitation 
facilities as it applies to cervical radiculopathy.

2.	 Discuss how to work effectively in various systems of care as 
it applies to cervical radiculopathy.

3.	 Discuss patient safety, cost-effectiveness, utilization, and man-
agement of resources as it applies to cervical radiculopathy.

4.	 Participate in identifying and avoiding potential systems- and 
medical-related errors for cervical radiculopathy and strate-
gies to minimize them.

Physiatrists are often asked to evaluate and provide treat-
ment for cervical radiculopathy in a variety of settings. These 
include (a) medical/surgical unit of an acute care medical center, 
(b) acute inpatient rehabilitation facility, (c) subacute rehabilita-
tion unit in a skilled nursing facility, (d) visiting therapy services 
in a patient’s home, and (e) outpatient pain management centers.

In a medical/surgical unit of an acute medical center, a 
patient with acute cervical radiculopathy typically receives 
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5.	 Which of the following interventional procedures carries the 
highest risk of cerebrovascular accident (CVA)?
A.	 Interlaminar epidural steroid injection
B.	 Transforaminal epidural steroid injection
C.	 Facet blocks
D.	 Medical branch blocks
E.	 Trigger point injections
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CASE STUDY DISCUSSION QUESTIONS

1.	 What are the questions you would ask the patient during her 
assessment?

2.	 Discuss a plan for conservative treatment.
3.	 Discuss a plan for interventional treatment after failed conser-

vative treatment.
4.	 Discuss the resources available for updates in cervical 

radiculopathy.
5.	 How would you communicate treatment options with the 

patient?

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 A patient presents with neck pain and upon examination is 
found to have a positive Hoffman sign. Which of the follow-
ing is the most likely diagnosis?
A.	 Peripheral neuropathy
B.	 Cervical radiculopathy
C.	 Cervical myelopathy
D.	 Brachial plexopathy
E.	 Cervical dystonia

2.	 You examine a 32-year-old man with cervical radiculopathy. 
You find that he has weakness of the wrist extension. Which 
of the following is the most likely explanation for this finding?
A.	 C4 root involvement
B.	 C5 root involvement
C.	 C6 root involvement
D.	 C7 root involvement
E.	 C8 root involvement

3.	 A patient whom you examine presents with C5 root involvement. 
You would expect sensory loss in which of the following areas?
A.	 Shoulder region
B.	 Thumb
C.	 Little finger
D.	 Middle finger
E.	 Inner arm

4.	 A 50-year-old woman sees you with a diagnosis of cervical 
radiculopathy. Upon physical examination she has a dimin-
ished brachioradialis reflex. This finding suggests that the 
most likely root involved is
A.	 C4 root
B.	 C5 root
C.	 C6 root
D.	 C7 root
E.	 C8 root
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KEY ELEMENTS OF HISTORY

Current Condition
âŒ€■ Injuries or illnesses since last checkup
âŒ€■ Active acute or chronic illness
âŒ€■ Recent viral illness—mononucleosis
âŒ€■ Medications, allergies, and supplements
âŒ€■ Adequate caloric intake
âŒ€■ Stress
âŒ€■ Menstrual abnormalities (as applicable)
âŒ€■ Sleep
âŒ€■ Pain
âŒ€■ Paresthesias
âŒ€■ Weakness

Past Medical/Surgical History
âŒ€■ Hospitalizations
âŒ€■ Surgeries
âŒ€■ Loss of consciousness/syncopal episodes (particularly dur-
ing exercise)

âŒ€■ Cardiac conditions (prompt about pain, palpitations, and 
murmurs)

âŒ€■ Diabetes
âŒ€■ Seizures
âŒ€■ Heat exhaustion/stroke
âŒ€■ Asthma (prompt for exercise-induced symptoms)
âŒ€■ Vision problems (ask about glasses/contacts)
âŒ€■ Musculoskeletal injuries
âŒ€■ Prior restriction from sports

Family History
âŒ€■ Cardiac disease (myocardial infarction [MI] before age 50, 
sudden death)

Social History
âŒ€■ Alcohol/tobacco/substance abuse
âŒ€■ Family support
âŒ€■ Behavioral problems

PATIENT CARE 

GOALS

Evaluate and develop a plan of care for athletes prior to sports 
participation and the promotion of health.

OBJECTIVES

1.	 Describe the purpose of preparticipation evaluations.
2.	 Outline the responsibilities of the physician prior to deciding 

on clearance for participation.
3.	 Identify the key elements of the screening history and physi-

cal examinations.
4.	 Support the rationale for giving clearance to participate in 

sports.
5.	 Identify factors specific to athletes with disability.
6.	 Identify factors specific to female athletes.

The fundamental purpose of the preparticipation evaluation 
(PPE) is to ensure that a given athlete can safely perform the func-
tions required of a given sport. The evaluation should be detailed 
and thorough, yet focused and efficient. It is important to differ-
entiate this from the role of a primary care physician performing 
a routine wellness evaluation. The PPE is intended for diagnosis 
and management of all medical conditions that are present in the 
athlete. Its purpose is to identify life-threatening conditions that 
may preclude participation, as well as conditions that may require 
appropriate treatment and conditioning prior to participation. 
Many young athletes have had minimal interactions with physi-
cians prior to this evaluation; therefore, any cause for concern 
should be referred for further investigation prior to clearance.

The history is usually performed using a questionnaire that 
is filled out by the athlete in advance for the sake of time effi-
ciency. During the visit it is reviewed, and pertinent positives are 
explored further. Items of particular concern are history of organ 
loss, concussion, seizure, syncope, palpitations, dyspnea, pares-
thesias, and family history of early cardiac events.

28:â•‡ Sports Medicine: Preparticipation Evaluation

Kiran Vadada
Mahmud Ibrahim

Joseph Herrera
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Marfanoid features are particularly important to catch due 
to the cardiac implications of the syndrome. It is also important 
to be aware of normal variants seen in certain sports: for exam-
ple, baseball pitchers routinely have increased external rotation 
in their throwing arm compared to the contralateral side. This 
should not be mistaken for instability or acute ligamentous injury, 
and need not be documented or worked up further. Pain is a fairly 
reliable indicator for pathology in athletes, who generally tend 
to minimize their symptoms. If any examination maneuver pro-
duces pain or visible discomfort, more focused examination for 
the affected part should be performed and documented. If there 
is any uncertainty, referral to the appropriate provider should be 
done with a specific request for clearance to participate.

Granting clearance for participation assumes responsibility 
for the athlete’s well-being to a certain degree. Participation in 
sports involves a certain level of risk that is unavoidable, and it 
is understood that all adverse events cannot be predicted or pre-
vented. By systematically ruling out any contraindications and 
identifying factors that need further attention, the physician is 
attempting to protect the participant as much as can be reason-
ably expected. An athlete may be granted full clearance without 
restrictions, conditional clearance pending further evaluation, 
or not cleared for participation. Conditional clearance requires 
referral and follow-through with the appropriate health care pro-
vider, depending on the medical concern.

Impairment in sports is addressed in a very delicate fash-
ion, as there are many psychosocial factors involved. Physiatrists 
are attuned to the needs of patients who have suffered loss of 
function, and are well suited to addressing these issues in ath-
letes. When dealing with single conditions, such as paraplegia or 

amputation, adjustments are relatively straightforward. Wheel-
chair sports, for instance, have a systematic method of account-
ing for various levels of functionality in order to evenly balance 
opposing teams. Significant challenges arise when dealing with 
the integration of disabled athletes with their able-bodied coun-
terparts. In 2012, paralympian Oscar Pistorius was the first 
amputee to participate in the Olympics, raising much controversy 
about the potential advantage of his bilateral carbon composite 
flex-foot sprinting prostheses. There are many cases of ampu-
tees in wrestling who compete with the same rules as their able-
bodied opponents. It is impossible to objectively quantify the 
mismatch that may be occurring, due to the complexity of both 
physical and mental interactions between competitors. While the 
able-bodied athletes have the seemingly obvious advantage, it is 
reasonable to suggest that there are sport-specific advantages in 
certain conditions. The low center of mass in a double amputee 
may serve to his advantage in the wrestling ring. On a separate 
note, it is theorized that an able-bodied participant may unknow-
ingly attenuate his or her performance out of sympathy for the 
disabled opponent.

Female athletes must be screened with particular emphasis 
on three factors affecting their well-being. The “female athlete 
triad” consists of menstrual disturbances, disordered eating, and 
impaired bone mineralization, and is found more in participants 
of sports that favor lower body weight such as gymnastics.

MEDICAL KNOWLEDGE

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertain-
ing to sports medicine, as well as the application of this knowl-
edge to screening and guiding evaluation of athletes.

OBJECTIVES

1.	 List key elements for proficiency prior to conducting PPEs.
2.	 Identify areas likely to be injured in common high-school and 

collegiate sports.
3.	 Support the rationale for the use of diagnostic and imaging 

testing during the screening process.
4.	 Identify ethical considerations that should be taken during the 

screening process and prior to giving clearance.
5.	 Educate athletes on making patient-centered decisions regard-

ing their sports participation.

In order to safely clear athletes for sports participation, 
one must possess a strong understanding of common musculo-
skeletal ailments as well as the functional demands of the given 
sport of interest. While general anatomy and biomechanics of 
the spine, shoulder, and hip girdles, as well as the rest of the 
upper and lower extremities, should be studied, sport-specific 
knowledge must also be obtained. For example, the rotator cuff is 
well known for its importance in throwing athletes, particularly 
baseball pitchers. What might not be as obvious is its critical 
function in boxing. Without a strong rotator cuff, a boxer can-
not adequately defend the head and neck by blocking punches 
with his or her upper extremities. Furthermore, punch force is 

The physical examination pays more attention to functional 
capacity than subtle examination findings. While it is acceptable 
to describe routine findings as “normal” without further elabora-
tion, gross abnormalities must be described in detail.

KEY ELEMENTS OF PHYSICAL EXAMINATION

Vitals: Blood pressure, pulse, height, weight

General: Body habitus, posturing

Skin: Rashes or lesions

Head: Pupillary reflex, extraocular muscles, 
tympanic membrane, sinuses, nares, 
oropharyngeal mucosa, vision screen 
(Snellen eye chart)

Lymph: Cervical, axillary, inguinal

Cardiovascular: Radial and femoral pulses, rate and 
rhythm, murmurs

Pulmonary: Symmetrical expansion, wheezing, rales

Abdomen: Splenomegaly, hernia

Spine: Cervical and lumbar range of motion 
(ROM), kyphosis, scoliosis

Extremities: ROM and strength, look for major side-to-
side discrepancy

Genitalia: Presence of both testicles, whether 
nontender, check for hernia (males only)
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practices, and making improvements based on progressive self-
evaluation and lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers as applicable to PPEs of athletes.

2.	 Locate resources including available websites and profes-
sional organizations for continuing medical education and 
professional development in sports medicine.

Physiatrists performing PPEs should have a working knowl-
edge of musculoskeletal anatomy, sports-specific injuries, and 
medical conditions commonly seen in athletes. They should be 
able to perform an appropriate assessment of the athlete prior 
to participation in sports and be able to recognize the potential 
safety risks to the athlete associated with the sports. Physiatrists 
involved in the care of athletes should have excellent interper-
sonal and communication skills in order to effectively communi-
cate with the athletes, coaches, and athletic trainers.

There are several strategies that physiatrists can use to iden-
tify gaps in their knowledge base about sports medicine and the 
PPE. Self-reflection on their clinical practice, self-assessment 
examinations, asking trusted colleagues to provide feedback to 
them on their practice, and asking athletes under their care for their 
feedback on the care provided by them are just some examples.

There are several organizations that provide resources 
related to the treatment of athletes involved in organized sports. 
A brief list includes the American Academy of Family Physi-
cians, American Academy of Pediatrics, American College of 
Sports Medicine, American Medical Society for Sports Medi-
cine, American Orthopaedic Society for Sports Medicine, and 
American Osteopathic Academy of Sports Medicine. In 2010, 
these organizations collectively released the fourth edition of 
their joint consensus statement about PPEs. The publication 
extensively covers various aspects of the process and serves as a 
comprehensive tool for involved providers.

Maintaining a successful relationship with an athletic 
department requires routine reevaluation of protocol as well as 
review of emerging evidence relevant to the sport. For instance, 
the management of concussion has evolved significantly in the 
past few years based on new understanding of brain injury and 
recovery. The concept of second impact syndrome is relatively 
new and highlights the devastating effects of compounded, 
seemingly minor events involving brain trauma. This has in turn 
tightened up the requirements for clearance to participate in the 
setting of prior concussions.

INTERPERSONAL AND COMMUNICATION  
SKILLS

GOALS

Demonstrate interpersonal and communication skills that result 
in optimizing the effective exchange of information and collab-
oration with athletes, their families, and the rest of the sports 
medicine team.

also dependent on active shoulder stabilization at the moment of 
impact. This highlights the importance of understanding sport-
specific functionality when evaluating athletes for clearance.

In 2007, an extensive review of 16 years’ of injury surveil-
lance data over 15 different National Collegiate Athletic Asso-
ciation sports was done. Sports included baseball, softball, 
basketball, football, hockey, soccer, lacrosse, and gymnastics in 
a variety of combinations of men’s and women’s divisions. More 
than 50% of overall injuries involved the lower extremity, with 
the ankle ligament sprain being the single most common injury. 
Football had the highest rate of injury of all sports (1).

While the routine musculoskeletal examination is more 
or less identical for all sports, certain sport-specific emphasis 
should be maintained. A commonly overlooked area in football 
players is the wrist. They are prone to carpal bone fractures and 
dislocations due to the repetitive falling as well as the grabbing 
and pulling motions required during play. Boxers are prone to 
nasal, orbital, and hand fractures to a greater degree than most 
other sportsmen. Basketball players are at increased risk for eye 
injuries, in addition to the general ailments involved with run-
ning and throwing athletes. All contact sports require deeper 
inquiry about prior contusions and concussions compared to 
noncontact sports. These examples only touch the surface of the 
extensive body of evidence regarding injury mechanisms based 
on sport type. Prior to evaluating athletes of a particular sport, 
physicians must do adequate groundwork to familiarize them-
selves with their particular athletic population.

Evaluating athletes is often very rewarding because one 
can appreciate the determination and focus that they dedicate to 
their sport. This, however, can become challenging when an ath-
lete minimizes symptoms in order to achieve clearance to play. 
Although the physician may sympathize with such concerns, it 
is unethical to deviate from protocol due to a persuasive athlete. 
Any findings on evaluation that may impair his or her ability 
to safely perform his or her functions must be further evaluated 
without question.

Besides checking routine vital signs, there is no mandatory 
laboratory work or diagnostic testing required in preparticipa-
tion screening. However, when pertinent positives are found on 
history and physical examination, further evaluation is war-
ranted. Any history of syncope, palpitations, chest pain, or an 
early cardiac event in the family requires an EKG. It is contro-
versial whether routine screening EKGs should be done even in 
the absence of risk factors due to the relatively low incidence of 
cardiac events in athletes. Females showing signs of any of the 
3 conditions seen in the female athlete triad should be screened 
with electrolyte panels, caloric intake assessments, and bone 
mineral density testing.

PRACTICE-BASED LEARNING  
AND IMPROVEMENT

GOALS

Demonstrate competence in appraising and assimilating scien-
tific evidence into your team physician and sports medicine care 
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âŒ€■ Personal or family history of any sudden death, cardiac abnor-
malities, or lightheadedness when exercising

âŒ€■ History of concussion
âŒ€■ Medications, prior medical conditions, and details of limited 
clearance

âŒ€■ Loss of any paired organs (eyes, kidneys, testicles, ovaries), 
which may disqualify an athlete from competing in many 
contact sports

âŒ€■ History of seizures

With regard to athletes with disability, it is important to 
document any prosthetics or orthotics the athlete may be using, 
skin breakdown, hearing and vision impairment, muscle spastic-
ity, and bowel or bladder issues.

The medical history is the most sensitive and specific com-
ponent of the PPE. More than 75% of important medical and 
orthopedic conditions affecting the athletes can be identified by 
asking the right historical questions. In the fourth edition of the 
PPE monograph, the authors have rewritten and expanded the 
questionnaire to now include more than 50 questions (2). Parents 
can help fill out the questionnaire in order to ensure accuracy. It 
is important to emphasize the importance of answering the ques-
tions truthfully.

Teamwork is essential in the successful completion of a 
round of PPEs. It is important to have the medical stations set up 
in such a way as to allow efficient flow of the athletes from one 
station to another. Some argue that one physician should perform 
the complete physical examination on an athlete, rather than split 
up the stations by body system (3). Others feel that this sacrifices 
efficiency and is not useful, especially during mass participation 
events. Regardless of the setup of the evaluations, the physician 
must take a leadership role in organizing an efficient team during 
these examinations.

The actual encounters can take place at any available space 
that can facilitate a waiting area and an evaluation area. Depend-
ing on the number of physicians present, the tasks can be divided 
into stations, with the athletes circling around the stations before 
arriving at the final stop where their paperwork is reviewed 
once more. This type of setup is usually a dynamic process, 
with adjustments being made based on the flow of the athletes. 
If a particular station is backed up, the entire operation suffers; 
therefore, appropriate adjustments need to be made. When fewer 
hands are available it may be more efficient to have each physi-
cian do the entire history and physical examination from start to 
finish. At the end of every session, it would benefit all who were 
involved to briefly discuss strategies of making the encounters 
more efficient. Every session is a learning experience, and over 
time, optimal protocols can be determined for every scenario 
based on available manpower, tools, and rooms.

PROFESSIONALISM

GOALS

Reflect a commitment to carrying out professional responsi-
bilities and an adherence to ethical principles in the screening 
approach for athletes.

OBJECTIVES

1.	 Describe the importance of effective communication between 
the sports medicine professional and other team members, 
as applicable to athletes across socioeconomic and cultural 
backgrounds.

2.	 Discuss the perspective of the athlete in the process of obtain-
ing clearance for participation.

3.	 Provide an example of an injury that warrants counseling and 
education for the athletes as well as the family and coaching 
staff.

4.	 Identify key points to be documented in patient records to pro-
vide effective communication between team members with 
respect to athletic participation.

5.	 Delineate the importance of the role of the sports medicine 
specialist as the interdisciplinary team leader and consultant 
for the athlete.

It is important to keep the perspective of the athletes in 
mind in order to facilitate a meaningful encounter. Oftentimes, 
particularly in younger populations, the PPE is viewed as an 
unnecessary formality. Rather than approach them as patients 
with underlying conditions to be diagnosed, they should be seen 
as healthy individuals with potential conditions that may war-
rant further attention. Many of these athletes have had minimal 
interaction with physicians and may therefore be hesitant and 
guarded during the encounter. Some may view the physician as 
the person who might prevent them from playing sports, and not 
understand the importance of the screening. Continually provid-
ing reassurance that there is a common goal in mind can put 
some of these fears to rest. Athletes should also have the chance 
to speak to the physician in private without any scrutiny from 
his or her peers.

Maintaining good rapport with the coaching and adminis-
trative staff can also make a drastic difference in the efficiency 
of the process. They know the athletes well and can provide 
valuable insight on potential problems. They should be given an 
opportunity to voice any concern they may have. For example, 
when dealing with an athlete with a history of concussion, it is 
important that the coaches, coaching staff, athletic trainers, and 
the athlete’s family members all learn to recognize the symp-
toms of a concussion. It is important to emphasize that a loss of 
consciousness is not necessary for a concussion to occur and that 
athletes younger than 18 years of age take longer to recover from 
a concussion than older athletes. It is also important to reiter-
ate that decisions regarding return to play should be individual-
ized (2). Education and counseling of the coaches and staff while 
maintaining open communication results in a team effort in the 
continued monitoring of the athlete’s condition.

Documentation in PPE is extremely important. Many 
times, the physician performing the physical examination will 
not be the same physician who is covering the sporting event. 
Physicians need to be able to communicate with one another 
when an athlete is at risk for an injury or has a prior injury. 
Some key points that need to be documented include the 
following:
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SYSTEMS-BASED PRACTICE

GOALS

Awareness and responsiveness to systems of athletic care deliv-
ery, and the ability to recruit and coordinate effectively resources 
in the system to provide optimal continuum of care as it relates to 
sports medicine and the athlete.

OBJECTIVES

1.	 Identify the key components in the spectrum of athlete con-
tinuum of care settings.

2.	 Discuss some limitations of the PPE.
3.	 Coordinate and recruit necessary resources in the system 

to provide optimal and variety of care options available 
for the athlete, with attention to safety and cost–benefit 
considerations.

4.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources available to the athlete.

5.	 Describe optimal long-term follow-up for athletes, markers 
of quality of care and improvement metrics, and use of docu-
mentation in such sports medicine programs.

The PPE is a screening tool to detect any potentially life-
threatening or disabling medical conditions or musculoskeletal 
conditions and to screen for such conditions that may predispose 
the athlete to injury. Secondary goals include determining the 
overall health of the athlete, to serve as an entry point into the 
health care system for adolescents, and to initiate a discussion 
on health-related topics (2). For a screening tool to be effective, 
it must be able to identify medical issues that can be positively 
impacted upon, affordable, practical, and sensitive. Controversy 
exists regarding the effectiveness of the PPE as a screening tool. 
Research has failed to demonstrate that the PPE is effective in 
reducing morbidity or mortality of athletes (3). However, when 
thoroughly and consistently performed by qualified licensed 
physicians, the PPE may be an effective tool to identify medical 
and musculoskeletal conditions that affect an athlete’s ability to 
perform in a sport.

There is no standardization of the PPE in the United States. 
The requirements are determined by each state. In addition, the 
type of provider who is licensed to perform the PPE also varies 
by state. Thus, the PPE process varies from state to state. This 
has been a significant barrier to determining the effectiveness 
of the PPE. There is a need for a national standardized PPE. 
This would allow for meaningful data collection and outcome 
measures (2).

The current recommendation in the United States in regard 
to the cardiovascular screen is a detailed past medical and fam-
ily history, as well as a focused physical examination (2). The 
Â�European Society of Cardiology and the International Olympic 
Committee have both endorsed the routine use of electrocar-
diogram (ECG) in the PPE. These recommendations are based 
on an Italian study that showed an 89% reduction in the inci-
dence of sudden cardiac death in athletes over a 25-year period 
(5). However, the American Heart Association recommended 
against the routine use of ECG in screening athletes. It was 
determined that use of ECG was not a feasible option in the 

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
the athlete.

2.	 Demonstrate ethical principles and responsiveness to needs of 
the athlete superseding self and other interests.

3.	 Demonstrate sensitivity to athlete population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy, confidentiality, and autonomy.
5.	 Demonstrate the process of referring for further workup when 

a concern is found during screening.

Although maintaining a good rapport with the coaching 
and administrative staff as well as the athletes is vital, one must 
also maintain professional boundaries. There must be a mutual 
respect for the process by all parties involved. When the physi-
cian decides that further investigation is needed for any reason it 
should be clear that these are mandatory requirements, not just 
recommendations.

When performing the evaluation, it is important to respect 
the athlete’s privacy. Oftentimes, mass preparticipation physicals 
are set up in large venues and offer little to no privacy. Although 
this can usually increase efficiency, there are advantages to the 
office setting. This setting offers privacy to discuss other issues, 
such as smoking, alcohol, drug use, and sexual activity. Risk-tak-
ing behaviors, such as use of helmets and seat belts, can also be 
addressed. Many adolescents do not have a primary care physi-
cian, and thus, the evaluation may be the only contact the athlete 
has with a medical provider the entire year (2).

One particular area of the evaluation in which sensitive 
issues may arise is with female athletes suspected of having the 
female triad of disordered eating, menstrual abnormalities, and 
poor bone mineralization. Eating disorders are actually quite 
common among female athletes (4). Oftentimes, this nutritional 
deficiency is what leads to the other two components of the triad, 
via vitamin D deficiency and inadequate production of sex hor-
mones. Without extensive patient counseling and education, cor-
rection of these deficiencies is nearly impossible. Such issues are 
better addressed in the privacy of the physician’s office.

Other issues that may arise during the PPE are other medi-
cal conditions that may not disqualify an athlete from compet-
ing, but should be addressed, such as skin disorders, sickle cell 
trait, and sexually transmitted diseases. It is important to respect 
the athlete’s privacy when handling sensitive issues.

It is also essential to ensure that appropriate follow-up care 
is sought. When an area of concern is found, the athlete and 
coaching staff must be provided with the referring physician’s 
contact information, and instructed to make an appointment in 
a timely fashion. Thoroughly documenting the abnormal find-
ings with the reasons for consultation as well as contacting the 
consultant will help ensure that the patient receives appropriate 
follow-up. For example, if a cardiac murmur is found, it should 
be described with various different positions including standing, 
supine, and squatting. The referral to cardiology should include 
the physical examination findings as well as the intended sports 
participation so that a recommendation can be made based on the 
level of exertion required.
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SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 The designation of “conditional clearance” for sports partici-
pation indicates which of the following?
A.	 The athlete is cleared for participation as long as a referred 

clinician also agrees
B.	 The athlete can participate as long as a waiver is signed
C.	 The athlete can only participate under certain weather 

conditions
D.	 The athlete can participate if his or her parents agree
E.	 The athlete can participate if his or her siblings agree

2.	 Which of the following collegiate sports has the highest injury 
rate?
A.	 Volleyball
B.	 Soccer
C.	 Football
D.	 Gymnastics
E.	 Badminton

3.	 What is a major difference between screening for contact 
sports versus that for noncontact sports?
A.	 Contact sports require greater emphasis on aerobic 

endurance
B.	 Noncontact sport screenings are less thorough
C.	 Noncontact sport screenings do not require the routine 

laboratory work that is required in contact sport screenings
D.	 A history of concussion is a greater concern in contact 

sports
E.	 A history of concussion is a greater concern in noncontact 

sports

4.	 Which of the following is the most sensitive component of the 
routine PPE?
A.	 History
B.	 Physical
C.	 Laboratory work
D.	 EKG
E.	 X-rays

5.	 When an abnormal finding requires further evaluation, whose 
responsibility is it to ensure that appropriate follow-up care is 
sought prior to clearance?
A.	 The athlete
B.	 The physician performing the screening
C.	 The coaching staff
D.	 The athlete’s parents
E.	 The athletic trainer
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United States due to low prevalence of disease, poor sensitivity, 
high false-positive results, poor cost effectiveness, and lack of 
properly trained physicians to interpret the results (6). Any ath-
lete with symptoms of exertional syncope, near syncope, chest 
pain, palpations, or excessive exertional dyspnea will require a 
thorough cardiovascular evaluation to exclude underlying heart 
disease (2).

The use of an electronic medical record (EMR) can be 
useful not only for documenting the PPE, but also when cover-
ing events. There is often a lack of continuity of care, where 
the physician who covers the sporting event is not the same 
one who cleared the athletes for participation. Using an EMR 
will allow instant access to all prior documented issues, which 
can be very useful while evaluating an athlete on the field. 
Although this may not be critical for musculoskeletal inju-
ries, it can be life-saving in a collapsed athlete with a docu-
mented history of seizure disorder, hyponatremia, heat stroke, 
or anaphylaxis.

CASE STUDY

A 17-year-old high-school senior is seen as part of her routine 
preparticipation screening for the girls’ volleyball program. 
Prior to this, she has not been involved with any organized 
sports. She does not have a primary care physician and has 
had minimal interactions with health care providers.

Detailed history reveals no active medical issues and no 
past medical history. Her family history is noncontributory. 
She exercises 6 days a week, running 5 miles every morning 
and doing 1 hour of weight training every evening. She per-
forms well in her classes and has a good relationship with her 
teachers and fellow students.

Physical examination reveals normal vital signs with a 
height of 5 feet 8 inches and a weight of 97 lbs. The rest of 
her physical examination is normal.

CASE STUDY DISCUSSION QUESTIONS

1.	 What are some key points in the history that need further 
elaboration?

2.	 On further history, she admits that she has had pain in her 
right foot for the past several months. She has tried chang-
ing her footwear with no improvement. What are some 
diagnostic tests that may be useful in addition to the routine 
evaluation?

3.	 Describe the issues that may arise in this athlete if suspected 
of having the female triad, and strategies that the physiatrist 
may use to address these issues in a professional manner.

4.	 Describe the pros and cons of the effectiveness of the PPE as 
a screening tool in this athlete.

5.	 Describe effective interpersonal and communication skills 
between the physiatrist, the athlete, and her coaches if the ath-
lete was to develop an acute shoulder injury that could affect 
her ability to play on the team.

6.	 Discuss possible ethical conflicts that may arise for the phys-
iatrist performing the PPE.
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Patient Care

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of the adult with an entrapment 
neuropathy.

OBJECTIVES

1.	 Describe the key components of the assessment of the adult 
with an entrapment neuropathy.

2.	 Discuss the long-term implications of entrapment neuroÂ�- 
pathies.

3.	 Assess the impairments, activity limitations, and participa-
tion restrictions associated with entrapment neuropathies.

4.	 Describe potential injuries associated with entrapment 
neuropathies.

5.	 Formulate the key components of a rehabilitation treatment 
plan for the adult with an entrapment neuropathy.

Examination of a patient with a peripheral entrapment neu-
ropathy begins with a thorough history. The physician should 
inquire about dysesthesias or weakness in the distribution of 
the peripheral nerve involved, as well as any symptoms outside 
of the peripheral nerve’s distribution if a more proximal lesion 
(e.g., radiculopathy or plexopathy) is suspected. It is helpful to 
ascertain if a patient’s symptoms radiate distally from the neck 
or shoulder or proximally from the wrist or elbow, although pain 
patterns often overlap, making it difficult for patients and physi-
cians alike to discriminate between two sites of compression. 
Concomitant shoulder pain should raise suspicion for a shoulder 
impingement syndrome.

In the upper limb, hand diagrams are useful screening 
tools for evaluating patients with suspected entrapment neu-
ropathies at the wrist (e.g., carpal tunnel syndrome [CTS]) and 
elbow (cubital tunnel syndrome [CuTS]) (1,2). The Katz hand 
diagram (Figure 29.1) is a self-administered inventory where 
patients’ depiction of pain, numbness, tingling, and decreased 
sensation can be compared against a symptom classifica-
tion system of classic, probable, possible, or unlikely CTS. 

A sensitivity of 80% and a specificity of 90% were reported in 
one cohort study (3).

The presence of more generalized symptoms in the limbs 
may suggest an underlying systemic process such as a peripheral 
polyneuropathy.

A history of recent abdominal, pelvic, gynecologic, or ortho-
pedic surgery should be ascertained in patients with suspected 
peripheral entrapment neuropathies of the lower limb. Extended 
lithotomy positions and anterior approaches to hip replacement 
have been associated with femoral neuropathies at the inguinal 
ligament (4,5). The obturator nerve and, less commonly, the 
common peroneal nerve can be injured in the lithotomy position 
(6). Workers who habitually squat or kneel (e.g., carpenters or 
farm workers) may preferentially injure the peroneal nerve at the 
fibular head.

Physical examination of persons with distal entrapment neu-
ropathies of the upper limb should incorporate sensory testing 
of dually innervated digits (e.g., ring finger and thumb) to help 
discriminate median from ulnar nerve and median from radial 
nerve involvement. Two-point discrimination and monofilament 
testing are commonly used modalities to assess for sensory loss. 
Atrophy of the thenar eminence, hypothenar eminence, or intrin-
sic hand muscle weakness should be documented if present. 
Muscle stretch reflexes should remain unaffected in the absence 
of a cervical radiculopathy or brachial plexopathy. The Tinel 
test has historically been used to elicit paresthesias with varying 
degrees of sensitivity and specificity (7). Other provocative tests 
such as Phalen’s and the elbow hyperflexion tests have been used 
to reproduce symptoms suggestive of CTS and ulnar neuropathy 
at the elbow, respectively.

Sensory testing of patients with suspected distal entrapment 
neuropathies of the lower limb may be confounded by the presence 
of a peripheral polyneuropathy, especially in those individuals 
with a history of diabetes mellitus, chemotherapy (e.g., vincristine, 
cisplatin), or other toxin exposure (e.g., EtOH). Clinical documen-
tation of muscle weakness is paramount in preparing for the elec-
trodiagnostic (EDX) evaluation. Examination of muscles that have 
the same spinal nerve root innervation but different peripheral 
nerve innervation may help distinguish a peripheral entrapment 
neuropathy from a lumbosacral radiculopathy or plexopathy.

29:â•‡ Entrapment Neuropathies
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Patients with CTS or ulnar neuropathy in their dominant 
hand may complain of bothersome paresthesias which impair 
certain work activities requiring fine motor skills (e.g., typing, 
driving, and electrical work). Ulnar neuropathy, in particular, 
may be associated with decreased grip strength as the ulnar 
part of the hand provides a powerful grip. These patients may 
require written work restrictions from the physician if symp-
toms are thought to endanger the safety of the patient or those 
under his or her care. The physician is well advised to image 
the cervical spine in patients whose hand symptoms are accom-
panied by new-onset gait disturbance or urinary incontinence 
to rule out symptomatic cervical stenosis with spinal cord 
compression.

The physician should counsel patients on how best to modify 
their work activities such that vibratory and mechanical forces 
are reduced; however, patients are ultimately responsible for 
communicating these recommendations directly to their employ-
ers (8). This may prove impractical, however, as employers may 
not allow certain workers with hand-intensive jobs to return to 
the workplace with restrictions in place in the absence of avail-
able light-duty positions.

A trial of non-operative therapy may be attempted in patients 
with mild-to-moderate symptoms prior to surgical consideration. 
A referral to an occupational therapist or a certified hand thera-
pist for neurodynamic mobilization exercises or carpal bone 
mobilization exercises is often prescribed, although the evidence 
supporting its use is very limited (9). Static splinting of the wrist 
in persons with CTS may provide relief of symptoms, but evi-
dence is lacking regarding design, wearing regimen, and efficacy 

compared to other non-surgical treatments (10). Dynamic splint-
ing of the elbow in persons with CuTS may be excessive as a 
padded elbow sleeve is often sufficient to protect the ulnar nerve 
at the medial elbow. 

There is poor quality evidence from very limited data 
which suggests that therapeutic ultrasound is more effective 
than placebo for short- or long-term symptom relief in persons 
with CTS (11). Likewise, the evidence supporting low-level 
laser therapy in CTS is also limited (12). Pooled data from four 
trials found significant short-term benefit from a 2-week course 
of oral steroids in patients with CTS (13). Compared to placebo, 
however, patients prescribed diuretics or nonsteroidal anti-
inflammatory drugs (NSAIDs) did not demonstrate significant 
improvement (13).

Roughly 50% of patients with mild CTS may experience 
pain relief for up to 15 months after a single corticosteroid injec-
tion into the carpal tunnel despite earlier reports of no increased 
benefit after 1 month (14,15). The safest approach for a carpal 
tunnel injection remains controversial. Historically, physicians 
used the palmaris longus (PL) tendon as an anatomical landmark 
to guide their injections. This approach, however, risks injury to 
the median nerve and inadvertent injection of the nearby ulnar 
artery. The median nerve was found to extend ulnarly beyond 
the PL tendon in 88% of hands with CTS in one series (16). As 
such, some authors advocate injecting through the flexor carpi 
radialis tendon as the safest route of administration despite the 
theoretical risk of tendon rupture (17). Ultrasound-guided injec-
tions have since been recommended to avoid nerve, tendon, and 
arterial injuries (17).

FIGURE 29.1â•‡ The Katz Hand Diagramâ•‡
Source: Adapted from Katz and Stirrat (1990). Copyright 
1990, with permission from Elsevier.

A

B C

Pain

Tingling

Numbness

Decreased
sensation

Cristian_87833_PTR_29_329-338_23-08-14.indd   330 22/08/14   7:25 PM



29: Entrapment Neuropathiesâ•‡ ■â•‡ 331

Optimal timing of surgical decompression in CTS or CuTS 
has not been established in the medical literature. Ideally, patients 
should be referred for decompression after an adequate trial of 
nonoperative therapy has been attempted, but prior to the devel-
opment of thenar muscle atrophy or intrinsic muscle weakness. 
It is certainly reasonable to stop or defer nonoperative therapies 
in those patients presenting with moderate-to-severe findings on 
EDX studies or those patients with progressive motor deficits in 
their hands.

Follow-up care of patients with peripheral entrapment 
neuropathies is necessary, especially after decompression 
surgery. The recurrence rate of CTS ranges from 3% to 
25% with persistent symptoms seen in up to 95% of patients 
(18–20). Factors associated with poorer outcomes following 
a carpal tunnel decompression include early symptomatic 
recurrence, diabetes mellitus, obesity, cervical spine pathol-
ogy, involvement of the non-dominant hand, and intraopera-
tive scar tissue or fibrosis (21). Recurrence rates of 10% to 
13% have been reported following open cubital tunnel release 
surgery (22,23).

Patients presenting with symptomatic recurrences of a 
peripheral entrapment neuropathy should be counseled on 
adopting healthy lifestyle modifications to reduce the burden 
of systemic disease (e.g., diabetes, thyroid, EtOH consumption) 
that may be stressing their peripheral nervous system. Consid-
eration should be given to a trial of a nerve membrane stabiliz-
ing agent (e.g., gabapentin, pregabalin), although the available 
literature on these medications primarily reflects experience 
with patients who have painful diabetic peripheral neuropa-
thy or postherpetic neuralgia and not necessarily peripheral 
entrapment neuropathies (24).

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical, and epidemiological sciences pertaining to entrapment 
neuropathies, as well as the application of this knowledge to 
guide holistic patient care.

OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of entrapment neuropathies.

2.	 Discuss the common types of entrapment neuropathies and 
their characteristics.

3.	 Identify the pertinent laboratory and diagnostic studies 
important in the evaluation of entrapment neuropathies.

4.	 Review the treatment of common entrapment neuropathies.

CTS is the most commonly reported nerve compression syn-
drome followed by ulnar neuropathy at the elbow; however, ulnar 
neuropathy is only 1/13 as common as CTS (25). CTS affects 3 
out of every 10,000 full-time workers according to 2004 National 
Institute of Occupational Safety and Health data, with a higher 
prevalence among electrical assembly, food packing/processing, 
and poultry workers (8). The loss of future earnings of workers 

with CTS has been estimated to range from $45,000 to $89,000 
in one study of workers in Washington State (26).

Compression of the median nerve may result in focal demy-
elination with or without ischemic changes (27). The ulnar nerve 
is vulnerable to mechanical compression as it passes between the 
medial epicondyle of the humerus and olecranon process of the 
ulna. Repetitive flexion and extension of the elbow can predis-
pose to a traction injury of the nerve as it traverses beneath the 
proximal edge of the flexor carpi ulnaris (FCU) (Figure 29.2) 
aponeurosis and the arcuate ligament (e.g., humeroulnar arcade), 
causing CuTS.

Injuries to the ulnar nerve in the vicinity of the Guyon’s 
canal are exceedingly rare but may be seen in cyclers (e.g. 
cycler’s palsy) or those with space-occupying lesions (e.g., gan-
glion cysts) of the wrist (Figure 29.3).

Distal ulnar nerve entrapments have been previously 
described by Shea (28).

The existence of a distal entrapment neuropathy with a 
concomitant cervical radiculopathy (e.g., double crush syn-
drome) remains controversial. Proponents of this theory argue 
that a proximal nerve lesion increases the likelihood of a dis-
tal entrapment neuropathy by decreasing net axoplasmic flow 
to an already compromised distal nerve segment, resulting in 
further axonal damage (29). The median nerve’s extensive root 
innervation from C6 through T1 may be responsible for the 
proximal radiation of pain into the upper limb often reported by 
patients with CTS. Whether this phenomenon represents retro-
grade degeneration of distal median nerve axons from an initial 
compressive lesion at the wrist or concomitant compression and 
sensitization of the dorsal root ganglion in the cervical neural 
foramen is still unclear.

Peroneal neuropathy at the fibular head is the most common 
entrapment neuropathy in the lower extremity. The peroneal and 
tibial divisions of the sciatic nerve run as distinct nerve bundles 
that do not exchange branches in the posterior thigh. After inner-
vating the short head of the biceps femoris (SHBF) muscle, the 
peroneal nerve wraps around the fibular head and neck where it 

FIGURE 29.2â•‡ The Cubital Tunnel
Source: Adapted from Cuccurullo SJ. In: Physical Medicine & 
Rehabilitation Board Review, 2nd ed. Demos Medical Publishing; 2010.
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FIGURE 29.3â•‡ Anatomy of the Ulnar Nerve at the Wrist
Source: Adapted from Cuccurullo SJ. Physical Medicine & 
Rehabilitation Board Review, 2nd ed. Demos Medical Publishing; 2010.
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FIGURE 29.4â•‡ The Superficial Perineal Nerve
Source: Adapted from Cuccurullo SJ. Physical Medicine  
& Rehabilitation Board Review, 2nd ed. Demos Medical Publishing; 2010.

closely adheres to the periosteum, making it vulnerable to com-
pression and trauma (Figure 29.4).

The larger fascicles of the peroneal nerve are surrounded by 
less supportive epineural tissue rendering them relatively intolerant 
to mechanical compression compared to the tibial division of the sci-
atic nerve (30). In addition to the more common causes of peroneal 
neuropathy, severe flexion and inversion ankle sprains can cause 
traction injuries to the nerve from tearing of the vasa nervosum (31).

The incidence of sciatic neuropathy has been reported to 
range from 0.05% to 1.9% (32). In patients undergoing traditional 
hip replacements (via a posterolateral approach), the incidence 
may be higher with electromyographic evidence of neurologic 
injury reported to be as high as 70% (33).

Entrapment of the sciatic nerve by the piriformis muscle 
(e.g., piriformis syndrome) is relatively uncommon despite its 

FIGURE 29.5â•‡ Piriformis Syndrome
Source: Adapted from Cuccurullo SJ. Physical Medicine & 
Rehabilitation Board Review, 2nd ed. Demos Medical Publishing; 2010.
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widespread use in clinical practice for diagnosing patients with 
buttock and proximal posterior thigh pain (Figure 29.5). The 
mean diameter of the piriformis muscle as measured in one 
cadaveric study was approximately 6.3 mm as compared to 
19 mm (~¾ inch) of the sciatic nerve, making true entrapment 
unlikely in the absence of anatomic variants (34). Most com-
monly, the sciatic nerve passes undivided below the piriformis 
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extensor digitorum brevis (EDB) muscle should be performed. If 
the EDB muscle is atrophied or a response is difficult to obtain, 
then recording from the tibialis anterior muscle may be used 
instead. An accessory peroneal nerve should be suspected if, 
during routine peroneal NCS to the EDB, the CMAP amplitudes 
obtained at the fibular head and popliteal fossa are greater than 
the CMAP amplitude obtained at the ankle. A response obtained 
by stimulating posterior to the lateral malleolus confirms the 
diagnosis. Needle EMG of the SHBF can further localize the 
lesion as the SHBF is the only peroneal-innervated muscle above 
the knee. Denervation potentials in the SHBF muscle may sug-
gest a sciatic neuropathy if needle EMG of the lumbar paraspi-
nals and gluteal muscles is normal.

An ultrasound examination of the median nerve can com-
plement the EDX survey in cases where the diagnosis of CTS is 
equivocal. Approximately 10% to 15% of patients with a clinical 
diagnosis of CTS will have normal NCS, reflecting a sensitiv-
ity of 85% to 90% (42). In the early stages of the disease, mor-
phologic changes of the median nerve do not occur; however, a 
normal ultrasound examination in a patient with clinical symp-
toms suggestive of CTS does not preclude the diagnosis. As the 
disease progresses, flattening of the median nerve may be seen at 
the distal part of the carpal tunnel with enlargement of the nerve 
at the proximal Â�portion of the tunnel at the level of the scaphoid-
pisiform (43).

An 8-point ultrasonographic “inching test” measuring the 
cross-sectional area (CSA) of the median nerve across the wrist 
has been shown to positively correlate with NCS severity and 
duration of CTS symptoms (44) (Figure 29.6).

The area 2 cm distal to the distal wrist crease (location i2) 
had the smallest measured median nerve CSA and is thought 
to be the most likely site of entrapment in cases of idiopathic 
CTS (44) (Figure 29.7).

muscle, but divisions of the nerve may pass between and below 
the muscle or between and above the muscle (35,36).

EDX studies can help confirm the physician’s clinical sus-
picion of a peripheral entrapment neuropathy. Practice parame-
ters have previously been set forth by the American Association 
of Neuromuscular and Electrodiagnostic Medicine (AANEM) 
for CTS and ulnar neuropathy at the elbow (37,38). In addition 
to standard median and ulnar sensory nerve conduction studies 
(NCS) across the wrist, the median-ulnar sensory latency dif-
ference to digit 4 and the median-radial sensory latency differ-
ence to digit 1 can be helpful in cases where the diagnosis of 
CTS is equivocal. A mixed sensorimotor mid-palm stimulation 
study comparing the latencies of the median and ulnar nerves 
can also be performed to supplement the standard EDX workup. 
Robinson et al. proposed a combined sensory index (CSI) using 
the previous three comparative studies to improve the reliabil-
ity, sensitivity, and specificity of NCS in diagnosing CTS (39). 
A summated latency difference greater than or equal to 0.9 ms 
is considered abnormal with a sensitivity of 83% and a specific-
ity of 95%. If one comparison study is abnormal, then there is a 
98% likelihood that the CSI will be abnormal (40).

The performance of needle electromyography (EMG) in 
patients with suspected CTS remains at the discretion of the 
examining physician. It can be used to document axonal loss in 
those patients with thenar muscle atrophy and decrements in the 
median compound muscle action potential (CMAP) amplitude 
in the palm. An abnormal median sensory or motor latency or 
amplitude, however, does not predict abnormal needle EMG 
findings (41). Needle EMG should be included as part of the 
EDX evaluation of patients whose differential diagnosis includes 
cervical radiculopathy and brachial plexopathy.

In patients with CuTS, there is a 25% chance of finding an 
abnormality on EMG in the ulnar-innervated forearm muscles 
compared with a 70% chance of finding an abnormality in the 
ulnar-innervated intrinsic hand muscles due to the topography 
of the nerve fascicles traversing the retrocondylar groove (42). 
Sampling the medial half of the flexor digitorum profundus 
(FDP) muscle may be of higher diagnostic yield than sampling 
the FCU muscle, as the branch of the ulnar nerve to the FCU 
traverses the cubital tunnel in only 50% of individuals (42). 
A dorsal ulnar cutaneous (DUC) NCS can also help localize a 
lesion to the cubital tunnel as this nerve does not pass through 
the Guyon’s canal.

A sciatic neuropathy is a relatively uncommon diagnosis 
in the EMG laboratory. An absent sural sensory nerve action 
potential (SNAP) and normal needle examination of the lumbar 
paraspinal muscles places the suspected lesion distal to the dor-
sal root ganglion, effectively ruling out a lumbosacral radicu-
lopathy. If the gluteus medius and vastus muscles are normal 
and the saphenous SNAP is intact, then the lumbar plexus can 
be considered intact. If there are neuropathic motor units in the 
external hamstrings and absence of neuropathic motor units in 
the SHBF muscle, then the most affected portion of the sciatic 
nerve is proximal to the SHBF.

The EDX evaluation of patients with a suspected entrap-
ment neuropathy of the peroneal nerve is helpful in localizing the 
lesion above or below the knee. Motor conduction studies to the 

FIGURE 29.6â•‡ The eight points (i4, i3, i2, i1, w, o1, o2, 
and o3) for recording in both the “inching test” and 
ultrasonography; i4, i3, i2, i1 represent levels at 4, 3, 2, and 
1 cm distal to the wrist crease in the inlet of the carpal 
tunnel; w is at the level of the wrist crease; and o1, o2, and 
o3 levels at 1, 2, and 3 cm are proximal to the wrist crease 
in the outlet of the carpal tunnel.
Source: Copyright ©2012 Chen et al.; BioMed Central Ltd.
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FIGURE 29.7â•‡ An example of “positive-
site” between i4 and i3 corresponding 
to the relatively smaller cross-section 
area (CSA) at i2. The peak latencies 
(arrowhead) at i4 and i3 are 1.9 ms 
and 2.9 ms, respectively, and the 
difference between them is 1.0 ms, 
i.e. >0.4 ms.  The CSA measured 
at i2 (arrow) is smaller than those 
measured at nearby levels.  Markers 
of the 8-point: i4, i3, i2, i1, w, o1, o2, 
and o3.

Interestingly, longer duration of CTS symptoms correlated 
with a larger measured median nerve CSA, a finding that has not 
been previously reported. Diabetic patients with CTS also have 
larger measured median nerve CSA (45).

Ultrasonographic examination of patients with CuTS may 
also be performed to complement the EDX survey. Cut-off 
Â�values for the CSA of the ulnar nerve at the level of the medial 
epicondyle vary from greater than or equal to 7.5 to 7.9 mm2 (43).

PRACTICE-BASED LEARNING  
AND IMPROVEMENT

GOALS

Demonstrate competence in continuously investigating and eval-
uating your own entrapment neuropathy patient care practices, 
appraising and assimilating scientific evidence, and continu-
ously improving your patient care practices based on constant 
self-evaluation and lifelong learning.

OBJECTIVES

1.	 Describe learning opportunities for providers, patients, and 
caregivers with experience in entrapment neuropathies.

2.	 Use methods for ongoing competency training in entrapment 
neuropathies for physiatrists, including formative evaluation 
feedback in daily practice, evaluating current practice, and 
developing a systematic quality improvement (QI) and prac-
tice improvement (PI) strategy.

3.	 Locate some resources including available websites for continu-
ing medical education and continuing professional development.

4.	 Describe some areas paramount to self-assessment and life-
long learning such as review of current guidelines, includ-
ing evidence-based, in treatment of patients with entrapment 
neuropathies and the role of the physiatrist as the educator of 
patients, families, residents, students, colleagues, and other 
health professionals.

In addition to the evidence-based EDX practice param-
eters set forth by the AANEM for evaluating patients with 
suspected peripheral entrapment neuropathies, there are other 
resources available for physiatrists to assess and improve their 
knowledge needs. The American Academy of Physical Medi-
cine and Rehabilitation has compiled an extensive listing of 
EDX didactic case studies, as well as concise synopses of 
related clinical topics in the PM&R Knowledge NOW database 
for online learning. Systematic quality reviews and PI strate-
gies for physiatrists caring for patients with peripheral entrap-
ment neuropathies can be found in the May 2013 Supplement 
to the PM&R journal titled Electrodiagnostics and Clinical 
Correlates. Furthermore, a comprehensive series of live lec-
tures, workshops, and courses dedicated to the advancement of 
neuromusculoskeletal ultrasound has been established to meet 
the growing need for continued medical education in this field. 
Resources for patients and their caregivers are available at  
the National Institute of Neurological Disorders and Stroke 
website: www.ninds.nih.gov.

How physicians apply this newly acquired knowledge and 
skill set to patient care in the clinic or office setting is essen-
tial. For example, the medical literature suggests that using nor-
mative data for diagnosing CTS in patients with diabetes or in 
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of confounding neurological conditions (e.g., cervical/lumbar 
radiculopathy, brachial/lumbosacral plexopathy) from the dif-
ferential diagnosis. A careful EDX examination that excludes 
the presence of a radiculopathy or plexopathy and confirms the 
presence of a peripheral entrapment neuropathy refutes a more 
proximal etiology of a patient’s painful symptoms. This may 
help avoid unnecessary spinal surgery and prevent further mor-
bidity, as seen when patients presenting with lower back pain 
are mandated to have a physiatric consultation prior to surgical 
referral (47).

High rates of false-positive findings have recently been asso-
ciated with MRI scans of the lumbar spine, with 27% of normal 
subjects found to have a disc protrusion in one study (48). The 
presence of degenerative disease on MRI can offer an attractive 
explanation for a patient’s presumed radicular pain and paresthe-
sias. The physiatrist should be mindful to interpret these imaging 
studies cautiously in the absence of frank central or foraminal 
stenosis on the patient’s symptomatic side.

The EDX and sonographic impression is also highly valu-
able to the treating physical or occupational therapist when the 
etiology of a patient’s symptoms is unclear. For example, dif-
ferentiating an ulnar entrapment neuropathy at the elbow from a 
C8 radiculopathy may change the patient’s treatment plan from 
manual decompression of the symptomatic cervical neural fora-
men to neurodynamic mobilization exercises directed at releas-
ing myofascial restrictions that may be entrapping the ulnar 
nerve at the elbow. This information should also be provided 
to the patient’s primary care physician in an attempt to main-
tain continuity of care. Prevention of re-injury after successful 
treatment of a peripheral entrapment neuropathy is challenging, 
especially in those patients with highly repetitive, hand-Â�intensive 
jobs. Physician communication with a patient’s employer or 
human resources representative is often necessary to ensure that 
proper ergonomic modifications are made and work restrictions 
are adhered to once the patient returns to work.

Professionalism

GOAL

Reflect a commitment to carrying out professional respon-
sibilities and an adherence to ethical principles in entrapment 
neuropathies.

OBJECTIVES

1.	 Exemplify the humanistic qualities as a provider of care for 
patients with entrapment neuropathies.

2.	 Demonstrate ethical principles and responsiveness to patient 
needs superseding self and other interests.

3.	 Demonstrate sensitivity to patient population diversity, includ-
ing culture, gender, age, race, religion, disabilities, and sexual 
orientation.

4.	 Respect patient privacy and autonomy.
5.	 Recognize the importance of patient education in the treatment 

of and advocacy for persons with entrapment neuropathies.
6.	 Describe the impact of demographics on the care of persons 

with entrapment neuropathies.

workers with hand-intensive jobs is problematic as the rate of 
false-positive diagnoses increases (42). QI measures have since 
been developed using comparison EDX techniques with higher 
cutoff values (e.g., ≥1.0 ms for sensory latencies and ≥2.0 ms for 
motor latencies) to avoid this potential problem (42). 

The learning curve for neuromusculoskeletal ultrasound is 
steep as it requires the physician to familiarize himself or herself 
with normal and pathological sonographic anatomy which can 
take time to learn. However, the appearance of certain structures 
under sonographic imaging can be readily appreciated in both 
their normal and diseased states and, thus, be quickly applied to 
patient care. Using the median nerve as another example, cut-off 
values of the median nerve CSA have been proposed to confirm 
cases of idiopathic CTS. Values of 12.5 mm2 at the carpal tunnel 
inlet, 11.5 mm2 at the distal wrist crease, and 10.1 mm2 at the car-
pal tunnel outlet have been used and are easily reproducible on 
most commercially available ultrasound machines (44); 15 mm2 
has been proposed as the cut-off value for surgical decompres-
sion of the median nerve (46).

Interpersonal and  
Communication Skills

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
entrapment neuropathy patients, their families, and other health 
professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication and 
collaboration with patients with entrapment neuropathies 
and their caregivers across socioeconomic and cultural 
backgrounds.

2.	 Identify strategies to use in the prevention of reinjury after 
entrapment neuropathies.

3.	 Delineate the importance of the role of the physiatrist as the 
team leader and consultant.

4.	 Demonstrate proper documentation and effective communi-
cation between health care professionals in patient care.

If the physician believes that a patient’s symptoms are work 
related, then this should be documented in the medical record 
and the patient should be informed of his or her right to file a 
Workers’ Compensation claim. Failure of the physician to docu-
ment causation or to provide a rationale supporting his or her 
judgment will delay timely treatment of the patient’s condition 
and prolong symptoms. It is also essential for the physician to 
document whether or not patients are working, especially during 
the first 3 months after a diagnosis of CTS is made, as this is 
the time period where disability and functional status have been 
shown to undergo the greatest change (8).

Effective communication of a patient’s clinical, EDX, and/
or sonographic findings to the referring surgeon is an integral 
part of pre-operative planning for peripheral nerve decompres-
sion surgery in patients who have failed non-operative man-
agement. More important is the confirmation or elimination 

Cristian_87833_PTR_29_329-338_23-08-14.indd   335 22/08/14   7:25 PM



336â•‡ ■â•‡ II: Core Clinical Competencies

burn injuries where superimposed peripheral entrapment neurop-
athies are more common. This system of care, with the physiatrist 
serving as team leader, is employed primarily in acute rehabilita-
tion settings once the patient is medically stabilized, to expedite 
functional recovery and promote community reintegration.

For example, an orthopedic trauma patient whose injuries 
include a proximal tibia–fibula fracture is admitted to the reha-
bilitation unit of the hospital. The patient underwent a successful 
open reduction and internal fixation surgery. He is noted to have 
ankle dorsiflexion weakness as his physical therapist attempts to 
advance his weight-bearing status. This information is conveyed 
back to the attending physiatrist who orders EDX testing, which 
is consistent with a partial lesion of the common peroneal nerve 
at the level of the fibula head. The patient is placed in a dynamic 
ankle foot orthosis to assist his dorsiflexion while ambulating. 
Upon discharge from the rehabilitation unit, an appointment is 
made for outpatient follow-up in 6 weeks with a repeat EMG 
planned for 6 months post-discharge to document further neuro-
logical recovery.

Safety concerns for patients with peripheral entrapment 
neuropathies should be discussed at each follow-up visit. If 
a patient or employer is unable to modify the work activi-
ties that were thought to have brought about symptoms, then 
a referral to a vocational counselor should be made. Braces 
or splints should be regularly checked to ensure adequate fit 
without compromising peripheral circulation or causing par-
esthesias. Close communication with the patient’s treating 
physical or occupational therapist will ensure that these issues 
do not become problematic. The risks associated with injec-
tion therapy and peripheral nerve decompression surgery have 
previously been discussed.

CASE STUDY

A 45-year-old female assembly line worker presents to  
clinic with complaints of right wrist pain with numbness 
and tingling in the first three digits of her right hand. Her 
symptoms started insidiously over the course of 3 months 
without antecedent trauma or injury. Physical examina-
tion is significant for a positive Tinel’s test over the volar 
aspect of the right wrist, a positive Phalen’s test, and slight 
weakness of thumb abduction. The patient is noted to have 
decreased pinprick sensation over the median half of her 
right ring Â�finger compared to the ulnar half consistent with 
“splitting.”

A presumptive diagnosis of CTS was made, and the 
patient was appropriately counseled. She was placed in a 
static wrist splint. An EDX study was performed, which was 
consistent with moderate CTS. An ultrasound examination of 
the median nerve showed a CSA of approximately 10 mm2 at 
the carpal tunnel outlet.

CASE STUDY DISCUSSION QUESTIONS

1.	 The patient returns to clinic 6 months later complaining of 
worsening symptoms in her right hand despite brace treat-
ment and work modifications. Discuss the relative risks and 
benefits of a corticosteroid injection into the carpal tunnel.

Physiatrists may likely be the first physicians consulted 
to make the diagnosis of a peripheral entrapment neuropathy. 
They are therefore uniquely positioned to help patients navi-
gate the various non-operative and operative treatments avail-
able to them. To be an effective patient advocate often requires 
restraint from recommending overaggressive therapies. This is 
especially true when counseling older patients who present with 
long-standing disease who are unlikely to benefit from injections 
or surgery given their pre-morbid medical history or lower level 
of functioning.

Helping patients maintain their current level of functioning 
by recommending the use of adaptive equipment (e.g., button 
threaders, jar openers) while palliating painful symptoms may 
help preserve older patients’ dignity and foster independence. 
Older patients with more advanced disease may require static 
splinting of their hand or foot in a functional position that pre-
vents contracture formation.

Physicians should be sensitive to the fact that the loss of fine 
motor skills associated with CTS or CuTS may render certain 
patients unemployable, especially those with hand-intensive jobs. 
These patients may not have the option of working light duty or 
retraining for an alternative career. The loss of professional iden-
tity may foster the development of a reactive depression that the 
astute clinician should inquire about and, if present, make the 
appropriate referral for supportive psychotherapy.

Systems-Based Practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in 
the system to provide optimal care as it relates to entrapment 
neuropathies.

OBJECTIVES

1.	 Identify the components, systems of care delivery, services, 
referral patterns, and resources in the entrapment neuropathy 
rehabilitation continuum.

2.	 Coordinate and recruit necessary resources in the system to 
provide optimal care for the patient with entrapment neuropa-
thies, with attention to safety, cost awareness, and risk–Â�benefit 
analysis and management.

3.	 Introduce QI as a key factor in entrapment neuropathy 
rehabilitation programs, including identification of systems 
errors.

The rehabilitation continuum of care for patients with periph-
eral entrapment neuropathies spans multiple clinical disciplines. 
Rehabilitation and occupational medicine physicians, orthopedic 
surgeons and neurosurgeons, physical and occupational therapists, 
and vocational counselors all may be involved in the health care 
delivery system for these patients. Although a majority of patient 
care is delivered in outpatient settings by individual providers, a 
coordinated multidisciplinary rehabilitation program is often nec-
essary in certain subgroups of patients such as those with ortho-
pedic trauma, polyarticular arthritis, traumatic brain injury, and 

Cristian_87833_PTR_29_329-338_23-08-14.indd   336 22/08/14   7:25 PM



29: Entrapment Neuropathiesâ•‡ ■â•‡ 337

REFERENCES

	 1.	 Katz JN, Stirrat CR. A self-administered hand diagram for the diag-
nosis of carpal tunnel syndrome. J Hand Surg. 1990;15A:360–363.

	 2.	 Werner RA, Chiodo A, Spiegelberg T, et al. Use of hand diagrams 
for screening for ulnar neuropathy: comparison with electrodiag-
nostic studies. Muscle Nerve. 2012;46:891–894.

	 3.	 Katz JN, Stirrat CR, Larson MG, et al. A self-administered hand 
symptom diagram for the diagnosis and epidemiologic study of car-
pal tunnel syndrome. J Rheumatol. 1990;17(11):1495–1498.

	 4.	 Moore A, Stringer M. Iatrogenic femoral nerve injury: a systematic 
review. Surg Radiol Anat. 2011;33:649–658.

	 5.	 Bohrer JC, Walter MD, Park A, et al. Pelvic nerve injury following 
gynecologic surgery: a prospective cohort study. Am J Obstet Gyno-
col. 2009;201:531–537.

	 6.	 Sorenson EJ, Chen JJ, Daube JR. Obturator neuropathy: causes and 
outcome. Muscle Nerve. 2002;25:605–607.

	 7.	 Lifchez SD, Means KR Jr, Dunn RE, et al. Intra- and inter-
examiner variability in performing the Tinel’s test. J Hand Surg 
Am. 2010;35(2):212–216.

	 8.	 Nuckols T, Harber P, Sandin K, et al. Quality measures for the diag-
nosis and non-operative management of carpal tunnel syndrome in 
occupational settings. J Occup Rehabil. 2011;21:100–119.

	 9.	 Page MJ, O’Connor D, Pitt V, et al. Exercise and mobilization 
interventions for carpal tunnel syndrome. Cochrane Database Syst 
Rev. 2012, Jun 13;6.

	10.	 Page MJ, Massy-Westropp N, O’Connor D, et al. Splinting for carpal 
tunnel syndrome. Cochrane Database Syst Rev. 2012, July 11;(7).

	11.	 Page MJ, O’Connor D, Pitt V, et al. Therapeutic ultrasound for car-
pal tunnel syndrome. Cochrane Database Syst Rev. 2012, Jan 18;(1).

	12.	 Barbosa RI, da Silva Rodrigues EK, Tamanini G, et al. Effec-
tiveness of low-level laser therapy for patients with carpal tunnel 
syndrome: design of a randomized single-blinded controlled trial. 
BMC Musculoskelet Disord. 2012;13:248.

	13.	 O’Connor D, Marshall S, Massy-Westropp N. Non-surgical treat-
ment (other than steroid injection) for carpal tunnel syndrome. 
Cochrane Database Syst Rev. 2003, Art. No.: CD003219;(1).

	14.	 Visser LH, Ngo Q, Groenwewq SJ, et al. Long term effect of local 
corticosteroid injection for carpal tunnel syndrome: a relation with 
electrodiagnostic severity. Clin Neurophysiol. 2012;123(4):838–841.

	15.	 Marshall S, Tardif G, Ashworth N. Local corticosteroid injection 
for carpal tunnel syndrome. Cochrane Database Syst Rev. 2007, 
CD001554;(2).

	16.	 Racasan O, Dubert T. The safest location for steroid injec-
tion in treatment of carpal tunnel syndrome. J Hand Surg Br. 
2005;30(4):412–414.

	17.	 Kim DH, Jang JE, Park BK. Anatomical basis of ulnar approach in 
carpal tunnel injection. Pain Physician 2013;16:E191–E198.

	18.	 Botte MJ, von Schroeder HP, Abrams RA, et al. Recurrent carpal 
tunnel syndrome. Hand Clin. 1996;12:731–743.

	19.	 Fusetti C, Garavaglia G, Mathoulin C, et al. A reliable and simple 
solution for recalcitrant carpal tunnel syndrome: the hypothenar fat 
pad flap. Am J Orthop. 2009;38:181–186.

	20.	 Strasberg SR, Novak CB, Mackinnon SE, et al. Subjective and 
employment outcome following secondary carpal tunnel surgery. 
Ann Plast Surg. 1994;32:485–489.

	21.	 Karthik K, Nanda R, Stothard J. Recurrent carpal tunnel syndrome: 
analysis of the impact of patient personality in altering functional 
outcome following a vascularized hypothenar fat pad flap surgery. 
J Hand Microsurg. 2012;4(1):1–6.

	22.	 Seradge H, Owens W. Cubital tunnel release with medial epicondylec-
tomy: factors influencing the outcome. J Hand Surg. 1998;23A:483–491.

2.	 You are considering repeating the patient’s EDX examination. 
Discuss the utility of including needle EMG as part of the 
EDX work-up for patients with CTS.

3.	 Describe the problems using normative data for defining CTS 
in special populations (i.e., diabetics, workers with hand-
intensive jobs) and offer a solution.
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SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 Anterior approaches to total hip replacements are best asso-
ciated with which of the following peripheral entrapment 
neuropathies?
A.	 Pudendal neuropathy
B.	 Femoral neuropathy
C.	 Sciatic neuropathy
D.	 Tibial neuropathy
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pathic CTS, where is the most likely site of entrapment?
A.	 2 cm proximal to distal wrist crease
B.	 4 cm proximal to distal wrist crease
C.	 At the distal wrist crease
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E.	 4 cm distal to distal wrist crease
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Rajashree Srinivasan

Patient Care

GOALS

Evaluate and develop a comprehensive rehabilitative plan of care 
for the pediatric patient with traumatic brain injury (TBI) that is 
compassionate, appropriate, and effective for the treatment and 
management of TBI problems and the promotion of health.

OBJECTIVES

1.	 Describe the key elements of the history and pertinent physi-
cal examination of the child with TBI.

2.	 Describe the key impairments, functional and activity limita-
tions, and participation restrictions in the child with TBI.

3.	 Describe the psychosocial and vocational implications in the 
child with TBI and strategies to address them.

4.	 Describe the impact of TBI on the school-age child in school 
and community activity.

5.	 Describe the long-term consequences of pediatric TBI.
6.	 Describe potential injuries associated with pediatric TBI.
7.	 Describe the key components of a rehabilitation or treatment 

plan for the child with TBI.

First, an evaluation is done by the medical team involved 
in the care of the child. The child’s complete medical history—
current and past—is obtained from the caregivers. Sometimes, 
the history may have to be obtained from the medical records as 
caregivers may not be available, as in the cases of nonaccidental 
TBI or associated fatalities. The detailed history is followed by 
a physical examination. The details of the history that the physi-
cian should focus on are included in Table 30.1.

Children in distress are naturally apprehensive of strangers. 
Therefore, it is important to initially observe the child before per-
forming a hands-on examination. Newborns show spontaneous 
mass movement patterns. A child who is in pain or afraid may not 
demonstrate a normal movement pattern. Instead, he or she may 
just lie on the bed or show abnormal patterns of movement when 
compensating for pain (e.g., antalgic gait pattern when ambulat-
ing, guarding a limb when performing bimanual activities). A 
child in a coma will not interact with the environment. Reflex 

movements may sometimes be mistaken for purposeful responses 
to stimulus. It is important to distinguish this with a thorough and 
consistent examination. These children may need to be examined 
either on the bed or on the parent’s lap. Initial observation is fol-
lowed by a hands-on examination, performed at the end of the 
evaluation to minimize the distress associated with the procedure.

The physical examination should be thorough, complete, 
and cephalocaudal; the physician should have a set blueprint in 
performing it, so every aspect is addressed. The vitals are docu-
mented to ensure stability prior to starting therapies. Documen-
tation of weight-bearing status and use of prophylaxis for deep 
vein thrombosis when applicable is important. It is also impor-
tant to document if the child is in a coma, using the Ranchos 
Los Amigos Scale or the Rappaport Scale. The head and neck 
examination is followed by detailed examinations of the car-
diorespiratory system, abdomen, and central nervous system. 
Skin examination should document any rashes, breakdown, or 
wounds/sutures/staples. It is important to document when the 
sutures/staples have to be removed. If a tracheostomy is pres-
ent, the physician should note its size and take care to ensure 
that a spare is present at the patient’s bedside. Gastrostomy sites 
should be examined to determine if there is any leakage, skin 
irritation, or signs of infection.

In the ICU setting, as the focus is on ensuring medical stabil-
ity, range of motion can be performed; the physician should also 
monitor heart rate and note any signs of distress. The child can be 
placed in splints/positioning braces at the ankles and the wrists 
for proper positioning. Once in the rehabilitation setting, strength 
and sensory testing are performed, as well as evaluations for any 
early contracture formation. Also, it is important to evaluate for 
any occult fractures that may be missed or the presence of associ-
ated spinal cord injury. Associated amputations can complicate 
the rehabilitation process, particularly if the weight-bearing limb 
is the one that has non-weight-bearing restrictions.

Cognitive ability also plays an enormous role in the reha-
bilitative process. The child may not remember not to place any 
weight on the limb if there are any documented restrictions, and 
may require frequent cueing to maintain the non-weight-bearing 
status. The restrictions compound the impairments, both physi-
cally and cognitively, particularly if there are weight-bearing 
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restrictions in an existing limb after amputation (depending on 
the level). Depending on the ability of the patient, he or she might 
sit up on the edge of the bed, or in a chair—if able to do so with 
adequate head and trunk control—providing assistance when 
necessary. Use of standing frames, tilt tables, wheelchairs for 
positioning and mobility, and development of skills is of para-
mount importance. Spasticity may interfere with these, requiring 
aggressive range of motion and providing splinting and orthoses, 
serial casting, and medications.

Autonomic dysfunction is an important complication of 
severe TBI. The incidence is 8% to 9.3%. The condition is 
caused by disruption of inhibitory activity from the brain-
stem. causing sympathetic outflow (1). It is usually triggered 
and exacerbated by any noxious stimuli like a full bladder, 
incomplete bowel evacuation, and spasticity, underlying 
infection, deep vein thrombosis, heterotopic ossification, or 
progressive hydrocephalus. Patients present with increased 
heart rate or blood pressure, tachypnea, hyperpyrexia, sweat-
ing episodes, and posturing. Addressing the underlying cause 
usually diminishes the symptoms. The presence of dysautono-
mia should be a cautious indicator when performing therapies.

Patients in a coma are usually evaluated based on their 
responsiveness to their surroundings. There are various scales 
used: Rappaport Scale, Ranchos Los Amigos Scale (Revised), 
Western Neuro Sensory Stimulation Profile, and the JFK Coma 
Recovery Scale (Revised), to name a few. The Glasgow Coma 
Scale (GCS) is unsuitable for use in the rehabilitation setting as 
it does not predict outcomes in brain injury or guide treatment.

Depending on the part of the brain injured, severity of the 
injury, and resulting complications, post-TBI effects are varied. 
The patients may continue in a persistent vegetative state, need-
ing tracheostomy and gastrostomy support. They may continue to 
have tetraparesis, spasticity setting in, and contractures developing 
later. Improvements in physical conditions are varied, with com-
plete physical recovery—including ability to ambulate to hemi-
paresis with a circumducted gait pattern—being seen. Spasticity 

may be persistent, affecting activities of daily living, positioning, 
and ambulation. These may be seen as long-term complications.

Associated dysfunctions in TBI include olfactory dysfunc-
tion (anosmia, a common consequence, seen with severe TBI). 
There is questionable association of anosmia with executive 
function. Hearing impairment may be due to central processing 
deficit, peripheral nerve damage, cochlear injury, or disruption 
of middle ear structures. Vertigo secondary to vestibular impair-
ment resolves within 6 months of injury; however, electronys-
tagmogram abnormalities can persist for years. Central auditory 
processing deficits are seen due to damage to tracts or cortical 
tissue. Normal pure tone audiometry is seen, but speech discrimi-
nation or late waveforms of brainstem auditory evoked potentials 
are abnormal. Conductive hearing loss is seen due to disrup-
tion of ossicles, or the presence of cerebrospinal fluid (CSF) or 
blood in the middle ear, which is associated with fractures of 
temporal bone. Conductive hearing loss resolves spontaneously 
in 3 weeks. If recovery is greater than 3 weeks (especially for 30 
db), repeat audiogram and exploration of the middle ear are rec-
ommended. Fluid in the middle ear usually resolves spontane-
ously. Sensorineural hearing loss is noted at higher frequencies 
and associated with inner-ear pathology. Eighth cranial nerve 
pathology or injury to the labyrinthine capsule, or labyrinthine 
concussion, causes hearing loss because of transmission of high-
energy vibrations and a pattern similar to hearing loss after pro-
longed exposure. Injuries to the labyrinthine capsule and eighth 
cranial nerve are associated with basilar skull fracture.

Visual impairments include visual acuity deficit as the most 
common deficit seen with frontal lobe injuries. Visual impair-
ments may be associated with more severe neuropsychological 
impairments. Temporal lobe involvement causes visual memory 
impairment; parietal lobe involvement causes impairment of spa-
tial awareness. Diplopia is due to extraocular muscle imbalance 
due to trochlear palsy, sixth nerve palsy, or difficulties with con-
vergence seen due to supranuclear impairment (1). It is important 
to be vigilant about electrolyte imbalances and neuroendocrine 

TABLE 30.1â•‡ History Taking-Points to Focus On

History of present illness Modality of injury, motor vehicle accident, nonaccidental traumatic brain injury, all-terrain 
vehicle rollover, gunshot injuries, injury with sports; was the child adequately restrained—seat 
belt, car seat with restraints, time needed to extract; presence of drugs or alcohol; Glasgow 
Coma Scale, loss of consciousness, seizures at the scene, presence of posturing, presence 
of dirty wounds, additional wounds

Medical and surgical history Surgical procedures like intramedullary nailing, open reduction and internal fixation of 
fractures, wound debridements, sutures of lacerations, presence of any grafts, placement 
of any central lines, duration of placement of external ventricular drain, ventricular peritoneal 
drain, electrolyte abnormalities, presence of additional injuries, spinal cord injury, extremity 
fractures, liver and spleen lacerations, lung contusion

Past medical history History of brain injury; history of ADHD; developmental history; history of any allergies to 
medications; list of medications

Social history/family history Number of people in the family available to provide support to the family; any problems with 
behavioral issues in the family; any history of drug use in the family; the kind of house they live 
in; whether caregivers are physically capable of taking care of the child

Review of systems Focus on spasticity, decerebrate and decorticate posturing, dysphagia, dysautonomia, 
seizures, and weakness. Was there a history of infection? How long was the child on the 
ventilator? Did the child need to have a tracheostomy and was a gastrostomy tube placed?
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dysfunctions like syndrome of inappropriate antidiuretic hor-
mone secretion (SIADH), Diabetes Insipidus (DI), and cerebral 
salt wasting and address them as they arise.

Speech impediments may be seen in the form of dysarthria, 
word-finding problems, grammatical errors, or understanding 
social cues. This can complicate communication further, deep-
ening the patient’s gorge of social isolation.

Neuropharmacologic agents are frequently used in the acute 
rehabilitation setting. Medications typically used are dopamine 
agonists like amantadine, methylphenidate, gamma-amino 
butyric acid (GABA), agonists like baclofen, and anticonvulsants 
like phenytoin and lamotrigine, to name a few (2). It is important 
to be able to identify side effects and adverse reactions.

Spasticity is defined as velocity-dependent resistance to 
stretch. Treatment of spasticity is based on whether function is 
affected, caregiving including hygiene becomes difficult, and 
positioning in bed and wheelchair is very difficult. It is measured 
by the Ashworth and Modified Ashworth Scales, and the Tardieu 
Scale. Range-of-motion exercises, stretching, and placement of 
orthoses are noninvasive methods of managing spasticity. Use of 
oral medications like baclofen and diazepam (GABA receptors), 
tizanidine (α1 antagonist), or dantrolene (acts on sarcoplasmic 
reticulum) should be monitored for side effects like sedation, 
abnormalities of liver enzyme, hypotension, and liver and renal 
dysfunctions. Use of dantrolene in the pediatric patient should be 
circumspect, prompting the physician to monitor liver function 
tests regularly. Chemodenervation with botulinum toxin injec-
tions or phenol injections has been shown to be helpful in reduc-
ing spasticity. Intrathecal baclofen (ITB) pump placement has 
been found to be extremely helpful in the day-to-day activities 
by managing spasticity efficiently. It should, however, be noted 
that ITB in children should be managed with care as children 
are dependent on the adult caregivers for regular maintenance. It 
is also important to emphasize the criticality of not refilling the 
ITB use in a timely fashion, as the result is far more life threat-
ening and can result in death, stressing the also importance of 
proper education and proper selection of candidates for the place-
ment. Selective dorsal root rhizotomy is a permanent surgical 
procedure used more often in children with cerebral palsy that 
has been found to be helpful in managing spasticity.

Table 30.2 provides a list of areas to monitor after brain 
injury.

Physical therapists focus on range of motion, stretching, 
strengthening of lower extremities, transfer and mobility train-
ing, ambulation and assistive devices needed for ambulation, 
evaluation of splints and adaptive equipment, and family training. 
Occupational therapists focus on evaluating activities of daily liv-
ing like eating, brushing one’s teeth, toileting, bathing, dressing, 
and upper extremity range of motion, stretching, strengthening, 
evaluating for splints and assistive devices, cognitive screen, and 
family training. Occupational therapists also evaluate for visual, 
spatial, and perceptual deficits. Speech and language therapists 
evaluate swallow function, communication skills, thinking, and 
processing. If unsure of the swallow status of a patient, a bed 
swallow usually provides the answer until a modified barium 
swallow can be performed by the speech therapists. Neuropsy-
chologists evaluate the patient’s ability to think and process 

TABLE 30.2â•‡ To Monitor After Brain Injury

AREAS TO MONITOR
INTERVENTIONS THAT  
CAN BE HELPFUL

Spasticity/contractures Timely management of 
spasticity either with range of 
motion, bracing, serial casting, 
medications, chemodenervation, 
or surgical options; once 
contractures set in, recognition 
of surgical options is needed to 
maximize function

Aspiration pneumonia Recognition of dysphagia to 
minimize risk of aspiration and 
educate families about the same; 
well-meaning families may feed 
their loved one under the mistaken 
impression of doing good

Endocrine problems Monitor for hypothyroidism 
by following up on TSH, free 
T4; monitor urine output, oral 
intake output where concerns 
of diabetes exist; depending 
on the location and severity of 
injury, important to monitor for 
hypopituitarism, DI, and SIADH; 
precocious puberty can be seen 
2–17 months after initial injury

Hydrocephalus Change in neurological status, 
altered mental status, loss of 
bladder control; loss of balance 
should prompt a workup for 
hydrocephalus

Pressure sores/fractures Frequent turning, as well as 
monitoring skin with skin checks, 
can decrease the incidence of 
pressure sores from forming. Once 
developed, care focus should 
be on early resolution to prevent 
the worsening complications of 
infections, sepsis, and osteomyelitis

Social isolation Reintegration into school and 
community is important and 
should be achieved at the 
earliest moment possible. Return 
to school may depend upon 
the endurance level and may 
warrant starting off with half 
days and working up to full days. 
Community resources should be 
provided such as local brain injury 
chapters and so on. Physiatrists 
should familiarize themselves with 
the IDEA Act, ensuring education 
for all handicapped children (Pub 
law-94-142)

information, determine impulse control, and determine the best 
strategy to facilitate learning.

One of the key components to coordinated care for the patient 
is the ability to provide a continuum of care. This spans inpatient 
and outpatient programs. Typically, inpatient programs provide 
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therapies on a daily basis 5 to 6 times a week, particularly dur-
ing the acute phase of recovery. Once the recovery plateaus off, 
or slow progress is seen, then outpatient therapies are set up. It is 
important for the outpatient therapists to have access to documen-
tation to the inpatient progress as this provides a basis for future 
care. For instance, if the patient had performed certain activities 
during the inpatient stay that he or she is unable to replicate, then 
it may indicate either that the recovery has slowed off or a wors-
ening neurological status needing further evaluation is present.

Brain injury is a leading cause of morbidity and mortality in 
children. The range of severity varies from concussion to persis-
tent vegetative state (3). Despite improvements in care and reha-
bilitation, the impact of brain injury on children and their families 
is enormous with regard to finances and caregiver burden, to 
name a few factors. Children may be left with residual hemipa-
resis, speech deficits including dysarthria, aphasia, or behavioral 
problems, all of which impact the patient’s return to school and 
reintegration into the community. Schools can be preinformed 
about the limitations that a student has, so that they can be pre-
pared for that child and make return to school as seamless as 
possible. An educational program can be provided to the patient, 
family, and school to help facilitate care and understand needs.

Children may recover with residual long-term complica-
tions of hemiparesis, vision deficits, spasticity, gait abnor-
mality, behavioral problems, frontal disinhibition, attentional 
problems, problems with hearing, and cognitive delays.

Discharge disposition should be identified at the time of 
admission to ensure adequate training is complete by discharge. 
The process of discharging the patient begins at admission. 
Based on the recovery a patient makes, appropriate equipment is 
ordered. A wheelchair may need to be ordered on a rental basis 
for a child making rapid recovery. For a patient who is able to 
ambulate by the time of discharge, a wheelchair may be needed 
only for long distances for endurance. As spasticity evolves dur-
ing the stay, it may be wiser to order orthoses closer to discharge 
as they may not fit well otherwise. The same principle also holds 
for ordering equipment for the patients.

MEDICAL KNOWLEDGE

GOALS

Demonstrate knowledge of differences in pediatric versus adult 
TBI, and established and evolving biomedical, clinical epidemio-
logical, and sociobehavioral sciences pertaining to the field of 
pediatric TBI, as well as the application of this knowledge to 
guide patient-centered holistic care.

OBJECTIVES

1.	 Describe the pertinent anatomy, physiology, pathophysiology, 
and epidemiology relevant to pediatric TBI rehabilitation.

2.	 Identify developmental milestones that should be addressed 
to develop a successful rehabilitation program.

3.	 Describe the various diagnostic tests available in the care of 
children and adolescents with brain injury and their advan-
tages and limitations.

4. Describe the fundamental principles that are relevant to the 
treatment of children and adolescents with brain injury.

Brain injury is the leading cause of death and disability 
in children and adolescents. In the United States, three TBIs 
occur every minute (4); 5.3 million people live with TBI-related 
disability. TBI costs Americans $76.5 billion in medical care, 
rehabilitation, and loss of work every year.

According to the CDC, the two age groups at greatest risk 
for TBI are ages 0 to 4 and 15 to 19 years. Among 0 to 19 years, 
62,000 need hospitalization due to motor vehicle accidents, 
falls, sports injuries, physical abuse, and other causes; 564,000 
children are seen in the emergency room for TBI and released. 
In children between 0 and 14 years, TBI causes 2,685 deaths, 
37,000 hospitalizations, and 435,000 emergency department vis-
its. Approximately 1,300. children in the United States experi-
ence severe or fatal head trauma from child abuse each year (5).

There are two age peaks for patients with TBI—one below 
age 5 and the other in mid to late adolescence. Incidence is 
higher in the males when compared to females (60%:40%). A 
history of preexisting attention deficit hyperactivity disorder 
is seen with a prevalence of 10% to 20%. Motor vehicle acci-
dents are the commonest cause of TBI in adolescents at 66% 
and at 20% in children. Nonaccidental TBI is the cause of brain 
injury in 17% of infants and 5% of those between 1 and 4 years. 
Falls account for 39% of brain injury in children less than 14 
years. Falls are the leading cause of injury in children less than 
4 years. Association of other injuries, such as undetected frac-
tures, is about 50% (1).

Brain injury differs in children when compared to adults. 
Brain development is a complex process starting in the third 
gestational week and continuing through early adulthood. Neu-
rulation, proliferation, migration, dendritic development, syn-
aptogenesis, differentiation, and apoptosis transform primitive 
neural tubes to a series of complex neural networks compris-
ing the central nervous system (CNS) (6). The growing brain is 
more susceptible to insult and injury with long-lasting effects. 
Severity of injury, age at injury, and environment (social fac-
tors, family support, and interventions) impact recovery. 
Impact, as well as deceleration and rotational forces due to the 
large head, weak neck musculature, higher brain water content, 
and lack of myelination, contribute to the primary injury. The 
noted factors make it easier to transmit forces to deeper brain 
structures.

Primary injury includes blunt injury, gunshot wounds, 
contusions on the brain surface, and shear-type injury associ-
ated with deceleration and rotational forces. Primary injury 
is due to mechanical disruption of axons and membranes (1). 
Secondary injury occurs due to complications after the initial 
trauma (Table 30.3). 

Diffuse swelling and second impact injury due to diffuse 
cerebral swelling occur more in children than adults. This is due 
to increased diffusion of excitotoxic neurotransmitters through 
the immature brain, with increased blood–brain barrier per-
meability after injury to the immature brain. Diffuse cerebral 
edema is associated with poor outcome. Cerebral blood flow var-
ies with age—24 cm/s in healthy newborns, 97 cm/s in children 6 
to 9 years, and then decreasing to adult value of 50 cm/s. Possible 
lower middle cerebral artery perfusion rate in children causes 
hypoperfusion. Second impact syndrome is due to repeated 
Â�concussion in children and adolescents.
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Nonaccidental TBI is characterized by a triad of subdural 
hemorrhage, retinal hemorrhage, and encephalopathy with an 
incompatible history of mechanism of injury. The history of 
mechanism of injury does not match the actual injury.

The Glasgow Outcome Scale is a functional outcome scale 
rating patients into death through vegetative state to recovery 
(Table 30.4).

Given how common TBI is in the pediatric population, it 
is important to be able to pay attention to the developmental 
aspects of rehabilitation. Developmental milestones are critical 
factors in the development of any rehabilitation program. It is 
imperative to take growth and development into account while 
devising any rehabilitation program in children. Infants who suf-
fer nonaccidental TBI do not have the repertoire that older chil-
dren and adults have to fall back on. For children who have been 
able to sit, stand, and walk, the rehabilitation program should 
include developing these skills. It is important to remember that 
children who have prior developmental delay will have more to 
work on to reach their baselines.

Primitive reflexes may resurface after a brain injury, caus-
ing difficulty in positioning and in therapies. It is important to 
know what the child was capable of prior to the injury to ensure 
proper goals are established. Developmental assessment is 
dependent on parental history. It is important to note if the child 
had the opportunity to learn the said skill, such as knowing body 
parts and colors in a 2-year-old. The rehabilitation goals should 
be individualized to each child and not necessarily based on pro-
tocols as each child is different.

Growth and development play a key role in the ever-changing  
face of brain injury. Not only do children lack the rich experi-
ential knowledge an adult has, but they also have to assimilate 

the process of development and maturation while striving to 
achieve altered milestones. Deficits may not be apparent initially 
and present later as the child grows. This is particularly seen in 
infants who have suffered brain injury and may initially do well 
physically but later show cognitive and functional deficits.

Table 30.5 provides a list of tests that can be performed in 
the care of children with brain injury. It should be noted that this 
is by no means exhaustive as research is ongoing.

It is important to discuss the extent of the injury with the 
family so that they understand the intricacies involved in the care 
of the patient.

Access to proper health care is a desirable goal. Physicians 
must remember to do no harm in medicine. It is easy to get carried 
away in our quest for “proper care” of the patient. It is, however, 
important to remember to take the wishes/beliefs of the patient/
family into consideration while making a recommendation. All 
of the information should be provided to the patient/family. For 
instance, if a procedure is associated with risk of more harm than 
benefit, then it should be discussed with the family/patient before 
being performed. The concept of beneficence should be inbuilt 
in patient care to ensure that the welfare of the patient is fore-
most. For example, it would be important to discuss the risks and 
benefits of performing an ITB pump placement in a patient with 
severe spasticity. The procedure is not without complications and 
carries the risks of anesthesia reaction, blood loss during surgery, 
malfunction of the pump, infection, overdosage or underdosage/
withdrawal, and lack of commitment to follow up regularly for 
maintenance of the pump. These issues have to be discussed, 
along with an evaluation of the social situation; this includes the 
family’s ability (i.e., adequate transportation) and determination 
to keep appointments, as missing a refill can prove fatal.

Also, the limitations of the payer source should be taken 
into consideration, as the payer source may pay for the procedure 
and not for the ongoing maintenance of the pump, jeopardizing 
the patient’s life. It is also important to provide the family/patient 
with all the information prior to the procedure to enable an 
informed decision to be made, understanding that what we may 
recommend may be incongruous with family and patient values. 
Hence, the recommendations may not be accepted. It is impor-
tant to be supportive to the patient/family in their autonomous 
decision. It is crucial to recognize the autonomy of the adolescent 
patient while addressing family issues as these may differ.

TBI impacts and challenges success in the school system, 
also affecting the social realm. It is important to educate parents 
and caregivers about the deficits and provide them with infor-
mation and strategies on how this can be addressed. Pediatric 

TABLE 30.3â•‡ Secondary Injury

Causes Hypotension, vasospasm, infarction, 
prolonged seizure activity, diffuse 
edema resulting in increased 
intracranial pressure, and decreased 
cerebral perfusion pressure

Biochemical 
cascades involved

Cellular power failure, acidosis, 
overstimulation of excitatory 
neurotransmitter receptors, lipid 
membrane peroxidation, increase 
in intracellular calcium, and cellular 
damage by free radicals

TABLE 30.4â•‡ Rating of Brain Injury Severity

MILD MODERATE SEVERE PROFOUND

Initial GCS 13–15 with no deterioration 9–12 with no deterioration 3–8

PTA Post Traumatic Amnesia <1 hr 1–24 hr >24 hr

Duration of unconsciousness <15–30 min 15 min to 24 hr 1–90 days >90 d

Cristian_87833_PTR_30_339-352_13-08-14.indd   343 8/13/14   11:37 AM



344â•‡ ■â•‡ II: Core Clinical Competencies

TABLE 30.5â•‡ Benefits and Limitations of Procedures in Brain Injury

TEST BENEFITS LIMITATIONS

MRI of head and neck;

Magnetic resonance 
angiography

Effective in obtaining information 
about structural damage to the 
brain, including evidence of diffuse 
axonal injury, hydrocephalus, 
encephalomalacia

Lesser exposure to radiation

Associated information regarding cervical 
ligamentous injury can be obtained

Information about vascular structures 
obtainable

As obtaining an MRI requires a child to lay still, 
sedation may be required to complete the test, 
adding to its risks.

Difficult to perform in a person with claustrophobia

If being performed with contrast, there is a risk of the 
contrast dye causing an allergic or anaphylactic 
reaction

Not helpful for evidence of molecular damage

Need transfer to radiology in the main/acute care 
hospital as the services may not be available in a 
rehabilitation setting

Difficult to perform on a patient on a ventilator

Computed axial 
tomography of head 
and neck

Effective in providing information 
about fractures, acute bleeds, and 
hydrocephalus

Quick to perform

Risk of exposure to radiation; hence, cannot be done 
repeatedly

Need to be transferred to radiology in the acute care 
hospital

Ultrasound of head Provides immediate information regarding 
ventricular size and acute bleeds

Requires a patent fontanelle to perform the procedure

Needs a skilled person to perform the procedure and 
interpret the results in a timely fashion

X-rays of chest, 
extremities

Can be obtained easily to follow up on the 
rehabilitation unit

Risk of radiation with repeated exposure

Transcranial magnetic 
stimulation

Used in measuring connection between 
primary motor cortex and muscle to 
evaluate extent of damage

Generates electric current without 
physical contact

Risk of inducing seizures, fainting, pain, headache

Electrode heating can cause skin burns

Functional MRI MRI that measures brain activity  
by detecting associated changes  
in blood flow

Difficult in patients with claustrophobia. Loud-pitched 
noises are disruptive

Malfunction of pacemakers may occur

Close monitoring in patients with fever, diabetes, and 
circulatory problems seen due to heating of the coil

Static magnetic field can pull nearby metal objects, 
converting them to projectile objects

Somatosensory evoked 
potentials

SEP from lower limbs can be helpful in 
monitoring postacute phase of TBI and 
in identifying patients needing further 
intensive rehabilitation

Pediatric values in brain injury not as standardized and 
may not be available everywhere, having more of a 
research implication

Tractography—3D 
modeling technique 
to visually represent 
neural tracts by 
diffusion tensor imaging

Results obtained in 2- and 3-dimensional 
images

Shows path of least resistance to water diffusion, 
which may not correspond to the actual fibers

Unable to detect anterograde and retrograde 
pathways, synapses, presence of functional 
pathway

Doppler ultrasound Useful for detecting deep vein thrombosis

Carotid Dopplers are useful for detecting 
blood flow in cases of  
arterial damage

Need transfer to radiology as this may not be available 
in a rehabilitation setting

Triple-phase bone scan Effective in detecting heterotopic 
ossification, occult fractures

Need repeated transfers to radiology to complete the 
test

Risk of allergy or anaphylaxis to the contrast agent

Blood work—alkaline 
phosphatase

May be an early marker for heterotopic 
ossification

Nonspecific test
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rehabilitation of brain injury focuses not only on the medical and 
rehabilitation aspect, but also on the integration into schools and 
the community.

It was initially erroneously thought that children recovered 
better from brain injury when compared to adults. This has been 
disproved with ongoing research showing that children have 
more of a functional impact due to brain injury. They do not have 
the same repertoire of information and experience available to 
them to utilize and fall back on. The relatively high plasticity 
of a developing brain could have a negative impact on overall 
outcome after diffuse TBI and be partially responsible for poorer 
outcomes seen in those injured at a very young age.

Many patients may recover well physically but are left with 
many cognitive, behavioral, and emotional problems. Language-
related deficits seen in mild and severe TBI include verbal and 
learning memory, word finding, discourse, metalinguistic tasks, 
abstract and indirect language, complex lexical-semantic and mor-
phosyntactic manipulation, effective reading of others, mental 
states, social communication, and behavioral self-regulation (7). 
Children injured before 8 years of age are more impaired than those 
injured later in life (8). Story retelling correlates with measures of 
executive functioning (9). Functional memory problems are seen in 
worsening academic growth curves over years after TBI.

General impulsivity, frontal disinhibition, increased aggres-
sive behavior, and communication problems cause problems with 
social interaction. Language problems after TBI are due to cog-
nitive and executive system impairments (7). Adolescents with 
TBI process social information less efficiently than typical nor-
mally developing peers (10). In practice based learning, sentence 
should read- The physiatrist should also be aware of community 
and school resources available for children with brain injuries.

Growing skull fracture occurs when a linear skull fracture 
in a child less than 3 years of age is accompanied by a dural tear 
and a leptomeningeal cyst develops. Fluid pulsations cause bone 
erosion and a palpable skull defect needing skull repair.

At 1 year after injury, 46% are able to ambulate independently 
without assistive device; 27% ambulate with an orthotic or assistive 
device; 79% have independent mobility according to one study. Chil-
dren with TBI have marked reduction in gait velocity, stride length, 
cadence, and balance; hand function tests show deficits in fine motor 
skills, speed, and coordination. Hand function skills improve less 
than gait; degree of impairment increases with severity of injury. 
Younger age is not associated with better recovery. Absence of 
spasticity is a good predictor of ambulation recovery by discharge. 
Impaired fine motor skills, including slowing, are seen (1).

Twenty-five percent of pediatric concussions are associated 
with athletic activity (11); 9% of high-school athletic injuries are due 
to concussions, the highest rates being in contact and collision sports. 
Concussion is due to rotational acceleration of the brain, thought to 
be due to weaker cervical musculature versus greater force caus-
ing injury in a smaller individual. Children present with a period 
of lucidity followed by deterioration. This is thought to be due to 
diffuse brain swelling due to differences in glutamate expression, 
expression of aquaporin 4 by microglia, and brain water content.

Neuropsychological testing is sensitive in picking out the 
subtle differences that present. There is a relationship between age 
and outcome. Long-term sequelae are seen in younger children 

with brain injury. (The reader is referred to McCrory et al. “Con-
sensus Statement on Concussion in Sport: The 3rd International 
Conference on Concussion in Sport, Zurich, Switzerland,” Nov 
2008, Br J Sports Med. 2009;43[Suppl]:76-90 for further details.)

Mild TBI can be followed in an outpatient setting. However, 
it is important to note that children with mild TBI are deceptively 
well functioning physically and may be able to mask their cog-
nitive deficits, compounding the fact that they fall through the 
cracks in the system. Recognition of mild TBI, concussion, and 
return to play should be rigorously monitored. Patients can pres-
ent with headache, dizziness, academic problems, and behavioral 
and personality changes. Having a working knowledge of these 
symptoms and ensuring a preparticipation physical may be help-
ful in decreasing the morbidity involved.

PRACTICE-BASED LEARNING  
AND IMPROVEMENT

GOALS

Demonstrate competence in continuously investigating and eval-
uating your own pediatric TBI patient care practices, appraising 
and assimilating scientific evidence, and continuously improving 
your patient care practices based on constant self-evaluation and 
lifelong learning.

OBJECTIVES

1.	 Identify areas of lifelong learning and self-assessment of 
strengths and deficiencies for physiatrists with respect to 
pediatric brain injury.

2.	 Identify evidence-based medicine resources and clinical prac-
tice guidelines that physiatrists can use in the area of pediatric 
brain injury.

3.	 Identify key points that physiatrists should emphasize in the 
education of patients and their families with respect to pedi-
atric brain injury, its treatment, and impact on patient’s life 
activities.

Physiatrists providing care for children with TBI should 
have a working knowledge of the key elements of the medical 
history and physical examination of the child who sustained such 
an injury. The physiatrist should be able to identify impairments, 
activity limitations, and participation restrictions and then, in 
conjunction with members of the rehabilitation team, develop 
rehabilitation programs to address them. The physiatrist should 
be able to recognize patient safety concerns in this population 
and implement strategies to minimize them from occurring. The 
physiatrist should be up-to-date on advances in the understand-
ing of the pathophysiology of brain injury in children and its 
treatment. The physiatrist should also be aware of community 
and school resources available for children with brain injury 
who live in their communities. Lastly, it is equally important that 
physiatrists have the necessary interpersonal and communication 
skills to effectively provide care for their patients and advocate 
for their needs.

There are several strategies that physiatrists can use to iden-
tify gaps in their knowledge base about pediatric TBI and the 
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medical and rehabilitative care of these patients. Self-reflection 
on their clinical practice, self-assessment examinations, and ask-
ing trusted colleagues to provide feedback to them on their prac-
tice are some examples. Seeking feedback from the families and 
caregivers of these children is another.

To offer best care, it is important to be able to provide the 
latest information regarding the care of the child with TBI. Hence 
it is valuable to be aware of resources like MD consult, Ovid 
searches, PubMed searches, and Cochrane reviews, to name a 
few. There are numerous journals on rehabilitation such as PMR 
(published by AAPMR), Archives of PMR, Pediatric Rehabilita-
tion, Brain, Neurorehabilitation, Pediatrics, Seminars in Pedi-
atric Neurology, and Neuropsychological Journals, all featuring 
the latest information. The AAPMR also has online educational 
tools with topics that are pertinent to pediatric rehabilitation such 
as Knowledge NOW (12). For physiatrists interested in this sub-
specialty of rehabilitation medicine, there are also advanced train-
ing opportunities through fellowships in pediatric rehabilitation.

Once the child is discharged home, the family becomes 
the primary caregiver, expert in that child’s and in being the 
child’s advocate. Hence, patient and family education should be 
addressed from day 1. There are various aspects that need to be 
covered. As the care of a child with special needs is very complex 
and families have had to deal with a catastrophic change, it is not 
uncommon for them to be overwhelmed with all the information 
being presented. The families need constant education, repeated 
multiple times, and the willingness of the staff to provide educa-
tion as the need arises. They should be educated to ask questions 
and be their child’s advocate.

Table 30.6 provides a checklist.

INTERPERSONAL AND COMMUNICATION  
SKILLS

GOALS

Demonstrate interpersonal and communication skills that result 
in the effective exchange of information and collaboration with 
pediatric TBI patients, their families, and the rest of the rehabili-
tation team.

OBJECTIVES

1.	 Identify key areas for physicians to counsel patients and fami-
lies, across socioeconomic and cultural backgrounds, specific 
to pediatric TBI.

2.	 Identify key points to be documented in patient records to pro-
vide effective communication between team members with 
respect to pediatric TBI.

Families are under a lot of duress in the hospital setting. 
Siblings of patients also undergo a lot of stress and anger. They 
may feel neglected. Child life personnel and rehabilitation psy-
chologists are trained in helping patients and their siblings learn 
about their impairments and how to help them. They are also 
able to provide both patients and families with coping strategies 
in the wake of the devastation faced by the families. It is very 
important to be able to clearly state what the ongoing needs are 

while being sympathetic and empathetic to the distress the fam-
ily is undergoing. Families may need to be given the information 
time and again as they may not necessarily process all the infor-
mation. The feelings of denial and anger being experienced by 
families may create barriers to assimilating information.

It may be necessary for more than one team member to dis-
cuss the information with the families. Members involved in the 
care of children with TBI include physiatrists, physical thera-
pist, occupational therapist, speech therapist, neuropsychologist, 
dietician, teacher, child life therapist, and nurses. Depending on 
the setting—an acute care hospital, a rehabilitation hospital, or 
a subacute facility—access to specialists may be limited. It is 
important at such times for all team members to be consistent in 
providing information as difference in the nature of information 
creates confusion and lack of trust in the treating team. This cre-
ates a divide among team members and also among parents. It is 
important for health care providers to be able to provide accurate 
information to families not tainted by personal emotions and out-
look. There may be dissension among the team members and 
the families. It is imperative to come to a working relationship 
despite the differences between the two to guarantee safe and 
adequate care for the patient. Information should be provided in 
a nonthreatening and nonjudgmental manner.

Teams can provide well-coordinated care. For instance, when 
a child has issues with blood pressure evident with any of the thera-
pies, communication to the medical team can prompt workup for 
dysautonomia or hypertension, which can address the issues either 
with a CT of the head or by looking for inciting factors like infection, 
electrolyte disturbances, deep vein thrombosis (DVT), and so on.

When information is presented to families, they are under 
so much stress that the information is not assimilated and under-
stood. It may be necessary to present the information frequently 
and in small amounts to help them understand various aspects of 
care. Families may be in denial about the extent of injuries and 
disabilities. It is important to assess the literacy of families to 
help provide better educating tools. It is also valuable in identify-
ing barriers to learning.

Proper documentation of patient status is important from a 
medical and legal stance. Also, it is good care. It is necessary to 
document weight-bearing status, any associated injuries, social 
limitations, and so on, to be able to provide better care. In an inpa-
tient setting, it is necessary to document the extent to which the 
patient and his or her family have been educated. Communication 
errors frequently happen at transition points when the patient is 
admitted from acute care, at the time of discharge, and at times of 
nursing and physician shift changes. Information being translated 
to another person can very easily be misunderstood; improper tran-
scription of medications can occur; if families do not understand 
the proper application of orthotics, skin problems ensue. A lot of 
these issues can be addressed by the maintenance of electronic 
health records, adequate and safe handoffs, providing families with 
printed documentation of medications, and donning and doffing of 
orthoses. Documentation of patient and family education is helpful 
with addressing legal issues. Adequate documentation is also use-
ful in helping the physiatrist be a better advocate for the patient.

Not only is it stressful to be in a hospital setting during the 
acute injury and recovery phase, but a new journey also begins 
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TABLE 30.6â•‡ Rehabilitation Checklist for Families

Technology training:

Tracheostomy care

Nasogastric (NG) or gastrostomy (G) 
tube care

Ventilator care

Families should be trained in the care of tracheostomies, their replacements, 
identification of mucous plugs, and ensuring adequate supplies at home. Ideally 
two caregivers should be trained. (This is per the American Thoracic Society 
recommendations, 2012.)

Gastrostomy tube or NG tube care should be suitable to ensure adequate nutrition. 
Families should be trained in the placement of NG tubes, checking their placement, 
and recognizing when the child is in trouble. They should also be trained in the actual 
feeding of the child via either a gastrostomy tube or NG tube

If there is a chance that the child needs to be on a ventilator, transition should be made 
to appropriate home ventilators, and families should be trained in the management 
of the ventilator. Family training is becoming more of a norm. Children with complex 
medical conditions need nursing care. However, this may not be available to them, 
depending on the payor source. Hence, families are trained

Medications:

Oral, NG, or administration via  
G tube

Families should be trained in the administration of the medicine either via a G tube, NG 
tube, or orally. Proficiency must be documented prior to discharge

Transfers, bed mobility, range of 
motion

It is important to teach families proper techniques for transfers from wheelchair to bed 
and vice versa, positioning the child in bed in a fashion to minimize contractures from 
forming and skin breakdown from happening. By the same token, it is important to 
teach families to perform transfers, position the child, and perform necessary home 
exercises in a safe fashion, to where they do not hurt themselves in the process

Transportation:

Car seats/EZ-ON vests

It is important to evaluate the child for transportation and educate the family 
regarding safe processes. Car seats with appropriate restraints and supports should 
be evaluated with families. Children who are unable to sit up in a car may need to lie 
down in the back with an EZ-ON vest. This is helpful for children who do not have 
either adequate head and neck control or have spasticity interfering with positioning. 
The vest can be strapped on safely and the child is able to lie down and be safely 
transported

Community reintegration and return 
to school

Families should be educated to appreciate the cognitive and behavioral impairments 
that the child with TBI has. This impacts school, socialization, and relationships at 
school and home. Families should be equipped with techniques to defuse situations. 
Lack of safety awareness puts the child at risk for exploitation and risk of violence. 
Deficits due to TBI may put the child at physical risk: for instance, anosmia may put a 
child at risk when there is gas exposure or exposure to toxic fumes. Families should 
also be educated and trained in various aspects of care so they can be advocates for 
their children. They should be encouraged to be involved in the discussion of therapies 
to be provided, educational modifications at school, and counseling services. They 
should also be educated about working with the school to help the child get the best 
services. Children with mild TBI/concussion may fall through the cracks as they may 
not necessarily present with problems right away. Families should be educated about 
things to watch for to be able to address issues

Spasticity management Families should be trained in the range-of-motion exercises, use of orthotics, watching 
for skin breakdown, and tolerance to braces. They should also be encouraged to 
participate in therapy sessions to identify any changes that spasticity may be causing. 
They should be educated about possible osteopenia seen post-TBI. Children with 
severe TBI are more at risk for osteopenia as their mobility is more limited

after discharge. Families realize the extent to which care is needed 
for their loved one. They have to relive the pain of having lost 
what once was, and face what is now. An adolescent who was an 
honor student prior to the TBI may be an average or below-average 
student now. This would be extremely distressing to families and 
to the patient particularly if the patient had insight into his or her 
deficits. This may cause the patient to get frustrated and act out. If 
the family does not comprehend the nature of TBI and its effects, 
they will not be in a position to help the patient. This only makes 

a bad situation worse. It is vital to teach families strategies to deal 
with patients with TBI once they reach home, to not exacerbate sit-
uations, and to face them in a mature fashion (Table 30.7). It is also 
important to suggest joining peer groups or local TBI Â�chapters as 
they provide support for patients and for families.

Talking to the patient in a calm and comforting manner 
and providing a calm environment can help decrease the aggres-
sion and agitation that a patient may have. It also helps to repeat 
vital information in a calm fashion so that it is easier to accept it. 

Cristian_87833_PTR_30_339-352_13-08-14.indd   347 8/13/14   11:37 AM



348â•‡ ■â•‡ II: Core Clinical Competencies

Talking to families in a nonthreatening manner and maintaining 
a compassionate attitude are supportive in the care.

PROFESSIONALISM

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in pediatric TBI.

OBJECTIVES

1.	 Demonstrate humanistic qualities of integrity, respect, com-
passion, ethics, and courtesy in the care of the child and ado-
lescent with a brain injury.

2.	 Exemplify patient-centered care, informed consent, and 
maintaining patient confidentiality with respect to pediatric 
brain injury.

3.	 Respect patient’s beliefs and goals, privacy, and autonomy as 
it applies to pediatric brain injury.

4.	 Exhibit sensitivity to culture, diversity, gender, age, race, reli-
gion, disabilities, and sexual orientation as it may apply to 
pediatric brain injury.

5.	 Demonstrate responsibility, accountability, and commitment 
to excellence in quality care as it applies to pediatric brain 
injury.

6.	 Describe the role of the physiatrist as an advocate for patients 
with pediatric brain injury.

Post-TBI, the most common question asked by patients and 
families is whether they can return to their prior level of activ-
ity. More information is being obtained by ongoing research 
that demonstrates that once the brain has been injured, it is 
vulnerable to repeat injuries. The second impact syndrome is 
seen due to repeated concussion in children and adolescents. 
Typically, most rehabilitation physicians do not recommend 
return to competitive contact sports, or horse riding, post 
severe TBI. Unfortunately, due to lack of consensus among 

various specialties like neurology, neurosurgery, and phys-
iatry, there is bewildering information provided to the public. 
However, studies are ongoing to reach a compromise regarding  
the same.

Families undergo a lot of stress and pain after such a dev-
astating phase in life. It is very important to be sensitive to the 
needs of the families and patients. For a successful discharge 
and recovery, the importance of having a family working with 
the team cannot be stressed enough. Once the family is on board, 
it becomes easier to educate the patients. This is particularly 
important in caring for adolescents. Adolescents, especially if 
they are emancipated minors, may be able to make decisions 
regarding their care depending on their cognitive competence. 
Any information being shared with the families will have to con-
form to the Health Insurance Portability and Accountability Act 
(HIPAA) guidelines, keeping in mind their autonomy. For ado-
lescents who are unable to assist in making decisions, because 
of either medical reasons (e.g., coma) or not being competent to 
make a decision after a TBI, it may be necessary for families to 
obtain a medical power of attorney. Assistance for this is usu-
ally provided by social workers who are knowledgeable in this 
regard. Without this, care may become complicated secondary 
to legal issues.

The field of health care and medicine is overwhelming. 
Health care providers need to be the voice of what is best for 
their patients. Physiatrists are in a position to articulate the needs 
of their patients and their impairments, activity limitations, and 
participation restrictions. Physiatrists can be helpful in ascer-
taining that their patient is receiving adequate care. Families 
need to be encouraged to face the daunting task of advocating for 
their loved one. Assistance is needed in navigating the various 
landmines of insurance limitations, therapy recommendations, 
school recommendations, legal situations, medical care postdis-
charge, vocational rehabilitation, and ongoing care. Care coordi-
nators and social workers, in either an inpatient or an outpatient 
setting, provide yeoman service in this regard. Some insurance 
companies, particularly managed health care companies, may 
have people who can help in such situations. The coordination 
of all care helps in providing safe affordable care for the patients 
and their families.

The physiatrist is in a unique position to help advocate 
for patients and families by being involved in local chapters 
(e.g., Brain Injury Association of America), local rehabilita-
tion councils, and pediatric chapters. Getting the community to 
rally around can help influence legislation. Thinkfirst National 
Injury Prevention Foundation is a platform that the physiatrists 
can associate with locally to reduce the number of injuries and 
fatalities.

It is important to note the accountability of the physiatrist 
for problems in the scope of rehabilitation medicine, including 
overall care of the child. It is up to the physiatrist as one of the 
caregivers involved to okay return to play; other responsibilities 
include driving, overall management of a child’s needs, and coor-
dination of the team members.

The physiatrist is able to direct the care of the child effec-
tively while being an advocate for the child if the patient is at the 
center of the decision-making process. The physiatrist is critical 

TABLE 30.7â•‡ Problems With Executive Function After Brain 
Injury

PROBLEMS STRATEGIES TO HELP

Impulsivity Constant cueing, remind families to 
be watchful about the activities of the 
patient

Aggression Teach families to not allow situations to 
escalate to the point of uncontrollable 
rages with aggressive acting out; to learn 
to distract from the current inciting act/talk

Behavioral 
changes

Socialization becomes difficult due 
to poor memory or poor social skills. 
Recognition of these can help with 
addressing the issue. Using a calm voice 
while talking to the patient helps defuse 
the situation

Memory Repetition of information can be helpful. 
Encouraging the patient to use a memory 
book can also be helpful
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in communicating with the other specialists and helping coordi-
nate care. The family may have difficulty in comprehending that 
their loved one is not as before. Hence, expectations may still 
be that the patient will function at the same level as prior to the 
injury. This can cause a lot of angst and anger with the situation. 
Families have to be provided with information about the injury, 
interventions to manage the same, and the benefits versus risks 
of not following through with the recommendations. Sometimes, 
the family’s wishes may not be congruent with the patient’s wel-
fare, when the importance of making recommendations that are 
patient centered rise to the occasion (Figure 30.1).

It is important to be sensitive to the various aspects of care 
including race, culture, or disability. In some cultures, it is con-
sidered acceptable for a certain family member to be the deci-
sion maker (e.g., the patriarch or matriarch). In some cultures 
it may be considered a sign of weakness to demonstrate one’s 
emotions/tears in front of the treating team. This may some-
times be mistaken for either arrogance or not being sufficiently 
concerned by the medical team’s standards. The family may 
also have difficulty in accepting the disability and may need a 
lot of compassionate care from the treating team. End-of-life 
issues or the finality of the TBI with its deficits may not be an 
acceptable topic for discussion in certain cultures based on this 
author’s experiences. It is important for families to realize that 
even though they may have a source of funding to pay for the 
durable medical equipment, there is a cost to families as well. It 
can include copays for physician visits, for therapy sessions, and 
for the adaptive equipment. Each state has its version of funding 
sources based on income. Medicaid and managed Medicaid pay-
ments differ from state to state.

Physiatrists are usually asked about return to driving and 
return to play. Accountability rests on the physiatrist, who has to 
judiciously come to a decision regarding these issues. Education 
of the family is very important regarding impulsivity, behavioral 
changes, mood changes, aggressiveness, and how it can affect 
day-to-day living. The families also need to understand about the 
long-term effects of brain injury despite improving physically. 
They should be educated about the behavioral aspects of brain 
injury such as frontal disinhibition, impulsivity, perseveration, 
inattention, and poor memory and provided with strategies to 
help deal with these issues.

SYSTEMS-BASED PRACTICE

GOALS

Awareness and responsiveness to systems of care delivery, and the 
ability to recruit and coordinate effectively resources in the system 
to provide optimal continuum of care as it relates to pediatric TBI.

OBJECTIVES

1.	 Describe key components of rehabilitation continuum of care 
delivery, services, referral patterns, and resources for the 
child with brain injury.

2.	 Identify patient safety components as they apply to the child 
with brain injury.

3.	 Describe optimal follow-up care for the child with brain 
injury.

4.	 Describe markers of quality in the care of the child with brain 
injury.

5.	 Describe cost/risk–benefit analysis as it applies to the child 
with brain injury.

6.	 Participate in identifying and avoiding potential systems—
and medical-related errors and strategies to minimize them—
in the care of the child with brain injury.

Rehabilitation in TBI can be in an inpatient or outpatient 
setting, depending on the severity of brain injury. Inpatient units 
are staffed by rehabilitation physicians as the primary admitting 
service or with rehabilitation physicians in a consulting role to 
hospitalists, who are the admitting physicians. When there are 
more medical issues, it is wiser to take care of these patients in 
an inpatient setting, as management of blood pressure, potential 
infections, and possible thrombosis, to name a few, are better 
managed in an inpatient setting as long as the patient is able to 
tolerate the therapies.

In the acute phase, with daily improvements, it is impor-
tant to be able to provide daily therapies. However, this becomes 
challenging when there are limitations based on the availability 
of funding. However, if the patient does not have the capability to 
participate in a daily therapy regimen due to endurance issues or if 
there is ongoing medical need (e.g., antibiotics for treatment of an  
infection), then it may be prudent to transition the patient to a subacute 
or skilled nursing facility. Therapies provided here are, however, not 
as intense as in an inpatient setting with medical supervision.

Once daily progress slows down, it may be time to transition 
the patient to an outpatient setting where he or she will receive 
therapies two to three times per week. If the patient is medically 
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family
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Neurologist
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FIGURE 30.1â•‡ Patient and Family at Center of Health Care Model
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stable but needs intensive therapies, this can be achieved with 
services in a day rehabilitation setting. Day rehabilitation set-
tings provide consistent daily therapies, simulating an entire 
school or work day. Therapies provided usually include physical 
therapy, occupational therapy, speech therapy, and neuropsycho-
logical services. School services also are incorporated during 
the day, as the patient works on increasing endurance. Outpatient 
therapies, on the other hand, provide services two to three times 
per week. If families are unable to attend outpatient therapies 
due to problems with transportation, financial constraints, or 
problems with positioning, or medical issues like the presence of 
tracheostomies placing the patient at risk for infections or need-
ing frequent suctioning, then the option may be to provide the 
therapies at home, utilizing home health agencies. This may be 
manageable in a comatose child; however, in a child able to inter-
act, outpatient therapies are a better option. Depending on the 
geographical location, there are differences in the quality of ser-
vices provided in various settings. It is important to know what is 
available in the area being practiced in to be able to recommend 
adequate services.

Effective rehabilitation can be provided only when the 
entire team of individuals involved in the care function as a 
well-oiled machine. Communication between team members 
is very important to facilitate ongoing care. If the acute care 
team does not communicate with the rehabilitation team about 
medical stability, weight-bearing status, prophylaxis for DVT, 
duration of infections treated, or management of autonomic 
dysfunction, then not only is the patient placed at risk due to 
inadequate information, but there is duplication of investiga-
tions leading to depletion of resources. This can be harmful 
not only due to exposure to unnecessary radiation, for instance, 
but also due to increased costs to the patient and the insurance 
companies.

Outpatient therapies or home health therapies will need to 
be set up after discharge depending on patient tolerance and on 
family ability to provide transportation safely.

Hospitals become a safe sanctuary for families, particularly 
after life-altering catastrophic injuries. Discharge signifies a 
time when families have to face the reality of the diagnosis and 
also realize that they have to take their loved one home, causing 
a lot of stress and angst. Families may not necessarily remember 
all of the information provided to them. Details of patient educa-
tion and follow-ups need to be documented and provided to fami-
lies. It is imperative to establish a relationship with a primary 
care physician and educate the families about the role of each 
specialty. They can be referred to agencies to help with obtaining 
extra assistance. Optimal follow-up care should be set up post-
discharge. It is critical to recognize the importance of integrating 
care between specialists like orthopedists, neurologists, physiat-
rists, and so on. The primary care physician is in a position to 
provide this service; however, depending on the comfort level 
of the practitioner, many a physiatrist takes on this role to help 
coordinate care better.

Markers of quality would be identified by how well the 
child is integrated in school, how well seizures are controlled, 
how timely is the necessary orthopedic intervention, how effec-
tive is spasticity management, and how minimal has the child’s 

hospitalization been postdischarge, to name a few. Given the 
complexity of these issues, the physiatrist, in addition to the pri-
mary care physician, can provide effective care.

TBI alters school performance. Hence, recommendations 
need to be provided to schools to assist the child with a brain 
injury. This can include recommendations about school work, 
wherein the child might need help with note taking, extra time 
for tests, and use of computers to help with course work, to name 
a few. It also includes therapies at school that are considered edu-
cationally necessary based on the Individuals With Disabilities 
Education Act (IDEA). Unfortunately, this leads to loopholes 
wherein the decision to determine what is educationally neces-
sary is at the school’s discretion. With limited resources at their 
behest, schools provide only so much.

Community integration is paramount so the child does 
not suffer social isolation. It is important to teach the families 
and patients coping strategies to ensure that they are integrated 
within the system and not living as social pariahs (Table 30.8).

Once the child is discharged from an inpatient setting, it 
is important to set up regular follow-up. This is to follow up 
on different aspects of complications, such as cognitive deficits, 
contractures, and spasticity, to name a few. Cognitive deficits 
are not evident until the child is placed in a challenging environ-
ment. These may manifest after returning to school and being 
tested by either the school counselor or the neuropsychologist. 
Neuropsychological tests should be performed whenever there 
is a change in the setting, for instance, transition from elemen-
tary to middle school or middle to high school, or high school 
to college. Dysphagia should be addressed on an ongoing basis 
in conjunction with speech therapists to identify and address 
the effects of aspiration. Equipment and braces may need to 
be modified when the child presents in the outpatient setting. 
This is to account for a change in status as the condition and 
capability may have improved, or there may be a worsening in 
the status with regard to spasticity and contracture formation. 
This is something that is monitored on an ongoing basis with 
regular outpatient follow-ups either virtually (if the family has 
to travel a long distance) or in person. Skin should be monitored 
for breakdown from the braces or ill-fitting wheelchairs. If the 
wheelchairs have not been adjusted and there is scoliosis, there 
is a risk of skin breakdown.

In the ideal world, the child would receive adequate inpa-
tient rehabilitative care. After discharge from an inpatient set-
ting, the child would either get day rehabilitative services or 
outpatient therapy services. Visits to primary care physicians 
and specialists should be based on ongoing need and continuity 
of care. Adequate provision of services is vital to maintain qual-
ity of life/care (e.g., therapy after chemodenervation is important 
in strengthening, maintaining range of motion, and preventing 
contractures).

There are various times in the care of the child with 
TBI when system errors can occur. Watchful monitoring can 
reduce the risk. The commonest times when these can hap-
pen are at times of handoffs, between transfer from an acute 
to a rehabilitation setting, transfer from a rehabilitation set-
ting to subacute setting or discharge home, or at the time of 
setting up of outpatient therapies. Diligent care to detail can 
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minimize these risks. At the time of transfers, written docu-
mentation of a list of medications, setting up of therapies, 
weight-bearing restrictions, type of feeds being given (via 
either a nasogastric tube or a gastrostomy tube), and docu-
mentation of home health companies and durable medical 
companies can be helpful in providing a checklist for the 
families. Having the nurse call from an acute care setting to 
the rehabilitation unit can be helpful in actual continuity of 
care to be maintained.

The SHARE acronym is useful and helps in decreasing 
errors (Table 30.9).

CASE STUDY

A 4-year-old boy is admitted to the inpatient pediatric reha-
bilitation unit 3 weeks after a TBI due to a motor vehicle crash. 
He was an unrestrained front-seat passenger. He also has an 
associated femur fracture, a tracheostomy placement for air-
way management, and a gastrostomy tube for nutrition. He is 
in a coma. He lives with his parents and a 6-year-old sister in 
a 2-storied home. He was a typically developing 4-year-old 
until the accident.

CASE STUDY DISCUSSION QUESTIONS

1.	 Identify the key medical and rehabilitative issues in the care 
of this child and describe a medical and rehabilitative treat-
ment plan for his care.

2.	 What factors contribute to injury in a growing brain? Describe 
the long-term effects of pediatric TBI. What is the difference 
between secondary injury and second impact syndrome?

3.	 Identify key principles in pediatric brain injury rehabilitation. 
Discuss outcomes in pediatric brain injury. Discuss the reha-
bilitation process in pediatric brain injury.

4.	 What are the key factors to be addressed in the discharge 
planning of this child? What quality indicators can be mea-
sured to ensure adequate provision of care?

5.	 What are the different settings in which rehabilitative services 
can be provided? What are a few safety concerns that must be 
addressed with families?

6.	 Describe the importance of sensitivity with regard to patient 
care while maintaining patient confidentiality. Describe the 
importance of proper communication to families with docu-
mentation of the same.

TABLE 30.8â•‡ Safety Concerns After TBI

PATIENT SAFETY 
CONCERNS STRATEGIES TO MINIMIZE THEM

Aspiration Ensure safe swallow; proper positioning 
while feeding, chin tuck, frequent 
swallows, complete and slow chewing of 
food, supervision with feeds

Contractures Range of motion, positioning, standing, 
management of spasticity, early detection 
of contractures and aggressive ranging, 
surgery when indicated

Seizures Recognize aura if present, positioning 
during an active seizure with safe airway, 
rectal diazepam when needed

Falls May occur due to impulsivity, lack of gait 
belt, help with toileting when needed 
to decrease patient getting up without 
supervision, family education regarding 
lack of insight

Risk of another 
brain injury

Adequate education of the patient and 
family about the risks of another brain 
injury with risk-taking behavior. It may be 
necessary to prevent/restrict return to 
playing contact sports. Return to driving 
should be addressed after a driver’s 
evaluation, which is usually performed 
by an occupational therapist or any 
therapist trained in assessing reaction 
time, visual spatial, and visual perceptual 
deficits

Education about the use of alcohol and 
drugs is important

Education regarding gun safety with 
respect to the patient and other members 
of the family and patient’s circle is 
important

Agitation Frequent rest breaks may be needed; 
evaluate cause of agitation, whether 
environment related, or due to medical 
causes such as infection, electrolyte 
imbalance, and so on, and address each 
appropriately

Medication 
safety

Proper education of caregivers regarding 
administration of medications including 
recognizing signs and symptoms of 
under-and over-dosage

TABLE 30.9â•‡ SHARE Acronym

Standardize critical 
content

Including detailed history, 
compiling all data, ensuring 
availability of vital information

Hardwire within your 
system

Standardized forms, tools, 
methods, checklists, quiet 
workspace to share information, 
set expectations about successful 
handoffs using new and current 
techniques

Allow opportunities to 
ask questions

Utilize critical thinking skills, 
sharing information, exchanging 
contact information

Reinforce quality and 
measurement

Demonstrating leadership 
commitment to successful 
handoffs, ensuring accountability 
on all ends, and compliance by 
use of forms and methods as 
prescribed

Educate and coach Teaching staff effective handoff 
strategies

This table was created from the chapter on handoff in rehabilitation 
medicine in PMR Clinics of North America (May 2012).
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Self-EXAMINATION Questions
(Answers begin on p. 367)

1.	 Which of the following medications is used in the treatment of 
spasticity in pediatric brain injury?
A.	 Amoxicillin
B.	 Propranolol
C.	 Carbolic acid 5%
D.	 Amytryptiline
E.	 Sertraline

2.	 Signs of autonomic dysfunction after TBI include
A.	 Apnea
B.	 Hypotension
C.	 Decreased respirations
D.	 Sweating and posturing
E.	 Hypothermia

3.	 Which of the following assessment tools is most recom-
mended to monitor patients in coma?
A.	 Wechsler Memory Scale
B.	 Tardieu Scale
C.	 EEG
D.	 CAT scan
E.	 Western Neuro Sensory Stimulation Profile

4.	 Which of the following is true about pediatric TBI?
A.	 Visual acuity deficit is seen with parietal lobe involvement
B.	 Sensorineural hearing loss is seen with fluid in middle ear
C.	 VIII cranial nerve injuries are seen with basilar skull 

fractures
D.	 Diplopia is due to olfactory nerve involvement
E.	 Spasticity can be treated with hypertonic saline

5.	 The most common cause of TBI in adolescents is
A.	 Motor vehicle accidents
B.	 Falls
C.	 Gunshot wounds
D.	 Abuse
E.	 Sports injuries
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Patient Care

GOALS

Provide patient care that is compassionate, appropriate, and 
effective for the treatment of a child with juvenile idiopathic 
arthritis (JIA) and the promotion of good health.

OBJECTIVES

1.	 Describe the key components of the assessment of the child 
with JIA.

2.	 Discuss the long-term outcomes of JIA.
3.	 Assess the impairments, activity limitations, and participa-

tion restrictions associated with JIA.
4.	 Describe the psychosocial, vocational, and educational 

aspects of JIA.
5.	 Describe potential injuries associated with JIA.
6.	 Formulate the key components of a rehabilitation treatment 

plan for the child with JIA.

ASSESSMENT OF THE CHILD WITH JIA

In performing a thorough history and physical examination, 
a clinician must be aware that there is no single pathogno-
monic finding for JIA. It is therefore important to look for pat-
terns of signs and symptoms that may lead to the appropriate 
diagnosis.

HISTORY OF PRESENT ILLNESS

The child suspected to have JIA may complain of pain with 
ambulation, morning stiffness, “gelling” sensation, joint swell-
ing, decreased activity level, decreased use of an arm or leg, 
fevers, rash, and difficulty with buttons and writing (1). JIA is 
associated with uveitis, which can be asymptomatic and lead to 
blindness. Uveitis is usually asymptomatic, but can present with 
photophobia, pain, redness, headache, and visual change. Iso-
lated musculoskeletal pain is generally not JIA (1).

Past Medical History
It is important to ask about conditions related to the child’s spe-
cific type of JIA. These include psoriasis, uveitis, enthesitis, 
history of macrophage activating syndrome, pericarditis or myo-
carditis, splenomegaly, and history of lymphadenopathy. The cli-
nician should also inquire about conditions associated with JIA 
in general, such as presence of osteopenia, micrognathia, leg-
length discrepancy, growth impairment, and hearing loss, as well 
as specific treatments such as autologous stem cell transplanta-
tion for cases refractory to medications. Given the use of several 
medications for the treatment of JIA (see Current and Past Medi-
cations section), it is also important for physiatrists to inquire 
about conditions related to their use such as (a) nonsteroidal anti-
inflammatory drugs (NSAIDs) (gastritis, hypertension, impaired 
renal function), (b) disease-modifying antirheumatic drugs 
(DMARDs) (leucopenia, thrombocytopenia, anemia, hepato-
toxicity, nephrotoxicity, ulcerative stomatitis, nausea, diarrhea, 
hair thinning, pulmonary fibrosis, exfoliative dermatitis), and  
(c) biologics (serious infection, malignancy, myelosuppression, 
optic neuritis, photosensitivity, rash).

Past Surgical History
Although surgeries for JIA are less common with advanced 
medical treatments, the physiatrist should nevertheless inquire 
about them in the treatment of JIA. These include (a) soft-tissue  
releases, (b) contracture releases, (c) total joint replacement, 
(d) osteotomy for severe bony deformities, (e) epiphysiodesis for 
leg-length discrepancy, and (f) synovectomy or tenosynovectomy 
for uncontrolled inflammation.

Current and Past Medications
The clinician should inquire about current and past use of medi-
cations commonly used to treat JIA. These include (a) NSAIDs or 
glucocorticoids; (b) DMARDs such as sulfasalazine, methotrex-
ate (taken with folic acid to reduce side effects), and leflunomide; 
(c) biologic agents such as etanercept, infliximab, and adalim-
umab; (d) selective costimulation pathway modulators such as 
abatacept, interleukin-1 (IL-1) antagonist anakinra, IL-1beta 
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antagonist canakinumab, and IL-6 inhibitor tocilizumab; and (e) 
history of intraarticular steroid injections.

Current and Past Functional History
Physiatrists should obtain a thorough current and past functional 
history. Some pertinent questions include the following: (a) How 
long does it take the child to get out of bed? (b) Is the pain worse 
after sitting or lying a while? (c) Compared to prior visits, what is 
the child’s activity level? (d) Is the child still able to keep up with 
peers, or has he or she become more of a reader or video game 
player? (e) Is the child doing well (academically and socially) 
at school and can the child carry needed supplies from class to 
class? (f) Has the child been attending physical and occupational 
therapies? (g) Is the child performing the exercises in his or her 
home exercise program?

Social history/level of family support: The following are 
important questions to ask: (a) Who lives with the child? (b) 
Does the family encourage activity within limits of pain and 
does the family include the child in activities? (c) Is the child part 
of a social group at school and outside of school? (d) Is the child 
given his or her medications as written and is he or she willing 
to take them? (e) Are there any environmental factors contribut-
ing to noncompliance? (f) Are the child’s treatments covered by 
insurance?

Review of Systems Related to JIA
Pain and other specific complaints can occur with each subtype 
of JIA in different patterns and should be reviewed at each visit. 
Important questions to ask include the following: (a) Is sleep 
interrupted by pain? (b) Does the child have pain on awakening 
or later in the day after activities? (c) Which joints are affected by 
pain? (d) Have any joints been swollen? (e) How much and what 
type of pain medicine does the child take? (f) Is the child grow-
ing and gaining weight appropriately?

Oligoarticular JIA generally causes pain in the large joints. 
Polyarticular JIA tends to cause pain in the small joints of the 
hands and feet. The cervical spine and temporomandibular joint 
can also be involved. Children with systemic JIA may complain 
of fevers twice daily and evanescent rash possibly with Keener 
phenomenon (skin lesions along line of trauma). Uveitis is also 
associated with JIA and the child may have symptoms of a red, 
painful, photophobic eye that can be insidious in presentation.

PHYSICAL EXAMINATION

JIA presentation may be subtle. The most common presentation 
is a single swollen knee. Other small and/or large joints may 
have synovitis that is not always symmetric. Polyarticular JIA 
usually involves knees, wrists, and ankles. Children may have 
subcutaneous nodules. Boutonniere and swan neck deformi-
ties can also be seen. Range of motion (ROM) and flexibility 
may be decreased. Axial joints can also be affected. Later in 
the disease, asymmetric growth can be seen and patients may 
develop torticollis due to cervical spine involvement, decreased 
oral opening, and micrognathia due to temporomandibular joint 
involvement, conductive hearing loss due to middle ear involve-
ment, hoarseness due to cricoarytenoid cartilage involvement, 

rheumatoid nodules, nail pitting, rash, and gait disturbance. 
Enthesitis-related JIA may have point tenderness over tendon 
insertion sites (tibial tuberosity and posterior heel) and mildly 
decreased ROM (ROM 0). Systemic JIA may also have pericar-
ditis or myocarditis, splenomegaly, and lymphadenopathy (2). 
Children with enthesitis-related JIA might complain of pain, 
stiffness, and decreased mobility in the lower back, as well as 
red, painful, photophobic eyes (uveitis). Children with psoriatic-
type JIA demonstrate involvement of the hands and feet such as 
protruding sausage digits and nail bed changes.

Laboratory studies: There may be evidence of leukocytosis, 
thrombocytosis, elevated liver enzymes, and increased acute-
phase reactants. The clinician should not miss the potentially 
life-threatening macrophage activation syndrome (MAS) that is 
associated with systemic JIA. A common sign of MAS is a low 
erythrocyte sedimentation rate (ESR) (in contrast with a high 
sedimentation rate in systemic JIA exacerbation).

LONG-TERM OUTCOMES OF JIA

Systemic, rheumatoid factor (RF)-negative and -positive poly-
arthritis have the highest incidence of advanced joint damage 
and prospects for long-term disability. Radiologic joint damage 
occurs over time even in the absence of clinical symptoms. A 
prolonged active disease course leads to increased joint dam-
age (3). Extraarticular damage (eye damage, growth retarda-
tion, pubertal delay), subcutaneous atrophy due to intraarticular 
glucocorticoids, leg-length discrepancies, avascular necrosis, 
striae rubrae, and abnormal vertebral curve occur often in sys-
temic and enthesitis-related JIA. Pain is common early in the 
disease course but diminishes as patients complete puberty. Pain 
frequently keeps patients awake at night and causes daytime 
fatigue, which affects school, work, and hobbies (4).

IMPAIRMENTS, ACTIVITY LIMITATIONS, AND 
PARTICIPATION RESTRICTIONS ASSOCIATED 
WITH JIA

Activity limitations and participation restrictions are frequent in 
all subtypes of JIA but can improve over time, despite worsen-
ing radiologic joint damage (3). Approximately 20% of patients 
will continue to have activity limitations, especially in dressing 
and activities that require reaching. Of all subtypes of JIA, sys-
temic JIA and children with wrist and hip involvement have the 
most activity limitations and participation restrictions over time 
that are most likely to persist into adulthood (3). The Childhood 
Health Assessment Questionnaire (CHAQ) for disability highly 
correlates with parent’s/patient’s assessment of pain, well-being, 
level of disease, and functional status. It is inversely correlated 
with remission (3,5). Historically, decreased activity was rec-
ommended, but studies have shown that muscle atrophy occurs 
rapidly secondary to local arthritis. Weight-bearing exercise 
increases bone mass, and increased bone mass improves muscle 
strength. Evidence shows that structured low-intensity programs 
can lead to improved physical fitness, quality of life, and func-
tional abilities in kids with JIA (6). Moderate adherence to an 
exercise program has shown improved parental CHAQ scores. 
Exercise therapy has also been shown to assist preschool children 
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in reaching and maintaining milestones. Weight-bearing exer-
cise is not ideal for patients with large joint disease, and alterna-
tive exercise therapies that can be tried include yoga and tai chi. 
The goal is not only to increase activity in the present but to also 
make healthy habits for a Â�lifetime (6).

PSYCHOSOCIAL, VOCATIONAL, AND 
EDUCATIONAL ASPECTS OF JIA

Most kids with JIA can expect to lead normal lives (7). However, 
at some point in the course of disease, JIA does affect relation-
ships between family members as well as intimate relationships. 
Many patients express fear of becoming pregnant and having 
children (4). JIA can cause patients to feel different from oth-
ers, and negatively affect their self-esteem and body image. 
Good friendships and a sense of belonging to a social group are 
essential (4). Pain is a major factor during childhood and ado-
lescence of patients with JIA, which can lead to absenteeism 
and decreased participation in activities. Patients with JIA have 
more anxiety and depression than healthy peers, which corre-
late with disability and active disease (8). Recent studies have 
reported that improvements in medications have been associated 
with decreased pain. However, patients often complain of the 
complicated and chronic medication regimen, the side effects, 
and the perceived lack of education regarding the medications. 
Individuals with JIA have expressed concern that JIA affected 
their relationships with siblings and worry that their parents do 
not receive enough outside support. Patients are also afraid of the 
future and how the disease will evolve (4).

A recent systematic review of qualitative studies revealed 
very invaluable insights into how children with JIA are coping 
and dealing with their chronic disease. One important insight 
was that children do not feel normal when they compare them-
selves to their peers. Children with JIA have to ask for help with 
certain tasks and feel that they are treated differently due to their 
disease if others around them are aware of it. They also feel that 
no one quite understands their disease or can even empathize 
with the unremitting pain that they suffer from on a regular basis. 
Physiatrists are adept at treating chronic pain and chronic dis-
eases, which provides them ample experience that can be utilized 
in relating to children with JIA. Therefore, they can gain rap-
port with patients and their families by offering compassion and 
understanding of what the child with JIA has to endure (9).

Quality of life can be hindered in children with JIA. It was 
found that children with JIA desire to be active participants in 
their care and feel that health care professionals do not ade-
quately explain the JIA disease process or even relay the reason-
ing behind why certain treatments were selected. Children with 
JIA are interested in being continually educated about all aspects 
of JIA including activity restrictions and therapy programs. 
Patients with JIA in general do not fully understand the benefits 
of exercise; therefore, it is vital to relay to patients and families 
that a therapy program as an outpatient or one instituted at home 
is necessary to alleviate joint stiffening and keeping joints at 
their optimum functioning. Physiatrists have the unique ability to 
work collaboratively with patients in designing an individualized 
strengthening and stretching therapy regimen that will lead to 

less pain, participation in more activities, and provide them with 
a sense that they have some control over certain aspects of their 
disease and bodies. It will also foster confidence and establish a 
strong patient and physician dynamic. Physiatrists and therapists 
can integrate child-friendly activities with a wide assortment 
of physical games into the patients’ therapy programs, so that 
patients are more likely to be compliant with their physical and 
occupational therapy plans (9).

It is important to be aware that JIA can decrease patients’ 
participation in school activities, hobbies, and jobs (4). Weiss  
et al. found that 30% of patients with JIA do not graduate from high 
school, and 30% are unemployed (8). Federal and state programs  
may provide assistance to children with JIA with school accom-
modations or services (Federal Act 504). The Juvenile Arthritis 
Alliance has resources related to education and vocation (7).

INJURIES ASSOCIATED WITH JIA

Patients with JIA have a higher fracture risk due to lower bone 
mass. Factors such as disease process, medication side effects, 
and physical inactivity combine to disrupt bone development 
and homeostasis. Long bones and vertebra are most at risk (10). 
Joint replacement surgeries may be needed in up to 72% of JIA 
patients, primarily those with the oligoarticular, polyarticular, 
and systemic subtypes. RF-positive patients have the greatest 
number of joint surgeries (8).

REHABILITATION OF THE PATIENT WITH JIA

JIA involves a cycle of symptoms that decrease physical activ-
ity, which in turn worsens the symptoms. Localized arthritis, 
decreased joint use, and glucocorticoid use all contribute to mus-
cle atrophy. Children with JIA have reduced strength when com-
pared to peers (11). Physical and occupational therapy can help 
maintain or increase joint ROM, reduce pain, and increase func-
tion strength and endurance. Gentle ROM, cold packs, heat, and 
appropriate rest during flares are key. ROM with passive exten-
sion more than flexion two to three times a day helps preserve 
joint ROM. Gentle relative rest helps decrease fatigue; resting in 
prone position helps decrease contractures from forming at the 
hip and knees.

Splinting can help with aligning during a flare-up. It pro-
vides local joint rest, supports weakened structures, and assists 
function. Heat helps in decreasing stiffness, increasing tissue 
elasticity, and decreasing pain and muscle spasm. Caution 
should be used while applying heat to insensate areas. Avoid 
heat during acute flare-ups. Avoid cold over insensate areas in 
patients with Raynaud phenomenon. Showers, heating pads, 
and paraffin baths are recommended, but ultrasound is avoided 
due to lack of evidence regarding growth plates. Custom splints 
may be needed to help prevent or slow joint tightening and/or 
deformities. School-based therapists can provide input on issues 
at school (7). Rehabilitation of JIA includes relative rest, splint-
ing of joints as appropriate, maintaining ROM, use of modali-
ties as tolerated, and socialization. Strengthening activities are 
important; swimming is a safe activity for children. Care has to 
be taken to minimize side effects like burns while using moist 
heat. Surgical correction of deformities or for conditions like 
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avascular necrosis of the femoral neck should be followed by 
early rehabilitation with adequate pain control. Provision of 
assistive devices like a long-handled sponge and long-handled 
hairbrushes can make independence in day-to-day activities 
more manageable. Occupational therapists can help with school 
modifications like frequent rest breaks, having two sets of text-
books (one at home and one at school), reduced amount of writ-
ing, extra time to move between classes, note taker, and extra 
time to complete assignments. Vocational counseling after high 
school and college is critical for independence, education, and 
employment plans. Social work is valuable in ensuring cop-
ing strategies for patients and families in providing emotional 
and financial resources and helping transition of adolescents to 
adult status.

Exercise and Sports
Regular exercise ranging from low to high intensity has been 
shown to improve joint ROM, increase muscle strength, improve 
clinical symptoms, and improve health-related quality of life 
(11). In fact, studies show that exercise is a vital part of treat-
ment in children with JIA. Inactivity decreases both aerobic 
and anaerobic capacities, and in combination with the disease 
can lead to deconditioning and further disability (6). Tai chi 
and yoga are recommended (6). Sports are not contraindicated, 
and participation in sports will not exacerbate the disease. Chil-
dren with JIA can participate in any sport of interest, including 
impact activities and competitive contact sports, if their disease 
is well controlled and they have adequate physical capacity. 
Children with neck arthritis should have radiographic screen-
ing of atlantoaxial joints, with abnormal films needing further 
evaluation. Participation should be limited based on pain. As in 
the general population, children with JIA should wear appro-
priate protective equipment, including mouth guards and eye 
protection (12). Exercises in water showed benefits similar to 
those of land-based programs (13). It is very important to note 
that multiple studies have reported no adverse events related to 
exercise training (11).

Medical Knowledge

GOALS

Demonstrate knowledge of established and evolving biomedical, 
clinical epidemiological, and sociobehavioral sciences pertain-
ing to JIA, as well as the application of this knowledge to guide 
holistic patient care.

OBJECTIVES

1.	 Describe the epidemiology, anatomy, physiology, and patho-
physiology of JIA.

2.	 Discuss the seven subtypes of JIA and their characteristics.
3.	 Identify the pertinent laboratory and imaging studies impor-

tant in JIA.
4.	 Review the treatment of JIA.
5.	 Recognize the complications and red flags associated with JIA.
6.	 Examine the ethical issues in JIA.

JIA is the most common rheumatic disease of childhood; 
50% to 75% of patients seen in pediatric rheumatology referral 
clinics are due to JIA (1); 1 in 1,000 children is affected with 
JIA. Epidemiologic studies report the incidence of JIA from 1 to 
22 per 100,000 with a prevalence of 8 to 150 per 100,000. Euro-
pean descent appeared to be an important predisposing factor for 
oligoarticular JIA; in addition, psoriatic JIA is also more com-
mon in patients of European descent. Black and Native American 
patients are more likely to have RF-positive polyarthritis. In gen-
eral, girls are more often affected than boys. Females are more 
affected with oligoarticular and polyarticular JIA, and males are 
more affected with enthesitis-related JIA. Systemic subtype is 
relatively equal between the sexes. Age ranges of JIA develop-
ment are median 5 to 8 years of onset, earliest with oligoarthritis 
and latest with seropositive polyarthritis (14).

JIA involves infiltration of the synovium by lymphocytes and 
macrophages with production of fibroblasts and macrophage-like  
synoviocytes. The anatomy of a growing child’s joint differs from 
that of adults. Children have thicker cartilage than adults due to 
ossification still being in progress; in addition, cartilage in children  
is able to renew itself better than in adults. Patients with JIA have 
been shown to improve radiographically with or even without 
treatment. Joint space narrowing is the most common form of 
radiographic damage in JIA (15).

The cause of JIA continues to remain inexact. JIA is hypothe-
sized to be due to multifaceted genetic traits involved in immunity 
and inflammation that predispose one to develop JIA. When these 
genes are triggered by environmental factors such as stress, joint 
trauma, infection, or imbalanced hormones, then disease arises (8).

Particular human leukocyte antigen (HLA) class I and 
class II alleles have been found to be linked to an increased risk 
of JIA. Inflammation also is involved. Serum levels of circulat-
ing immune complexes have been found in JIA, as have anti-
nuclear antibodies (ANAs), C-reactive protein (CRP), and RF. 
Synovial fluid of JIA patients has revealed T cells and increased 
amounts of interleukins (15).

JIA, previously called juvenile rheumatoid arthritis, refers 
to a complex collection of rheumatologic disorders characterized 
by chronic arthritis and prolonged synovial inflammation that 
causes joint deterioration, thereby leading to diminished func-
tion and worsening of quality of life (15).

JIA is characterized by (1):

âŒ€■ Arthritis for 6 weeks or longer in any one joint
âŒ€■ Onset age 16 years or less
âŒ€■ Diagnosis of exclusion

Patients have a similar set of complaints such as joint heat, joint 
pain, morning stiffness that improves throughout the day, “gelling 
phenomenon,” decreased ROM of a joint, and difficulty perform-
ing activities of daily living (ADLs) (1). The International League 
of Associations for Rheumatology (ILAR) has set specific criteria 
for classification of JIA subtypes. There are 7 subtypes of juvenile 
arthritis: oligoarticular, polyarticular Â�RF-positive, polyarticular RF-
negative, systemic, enthesitis related, psoriatic, and “other” (15).

Oligoarticular JIA, the most common subtype of JIA, is 
characterized by arthritis in less than 5 large joints of the lower 

Cristian_87833_PTR_31_353-366_13-08-14.indd   356 8/13/14   12:37 PM



31: Juvenile Idiopathic Arthritisâ•‡ ■â•‡ 357

extremities during the first 6 months of disease. It is also possible 
for only one joint to be involved, which is most often the knee (1). 
Approximately 50% of patients with oligoarthritis JIA proceed 
to develop extended disease, and within a few years are afflicted 
with polyarticular JIA. Oligoarthritis JIA is the most common 
subtype associated with chronic uveitis (1,9–11). Other differen-
tial diagnoses should be considered if the patient displays a red 
and painful joint, hip involvement, systemic symptoms, refusal 
to bear weight, or if small joints are involved (1).

In polyarticular JIA, patients have five or more affected 
joints within the first 6 months of disease. Patients can have RF-
negative and RF-positive diseases, and girls are more affected 
in general than boys. This subtype has no strong HLA associa-
tion. The seronegative patients develop polyarticular JIA in early 
childhood. The seropositive polyarticular JIA patients are usu-
ally girls who develop severe erosive disease in late childhood 
and adolescence in symmetric pattern in small joints (14).

In systemic JIA, patients develop systemic extraarticular 
manifestations such as salmon-pink macular rash, 2 weeks of 
high-spiking twice-daily fever, lymphadenopathy, hepatospleno-
megaly, pericardial effusions, and serositis. Patients then usually 
develop polyarticular joint involvement within 6 months of sys-
temic symptoms. Uveitis is a very rare occurrence (8).

Enthesitis-related arthritis commonly involves the lower 
limbs, especially the hip. It is characterized by inflammation 
at the insertion of tendons, ligaments, or joint capsules such as 
bone iliac crest, posterior and anterior superior iliac spine, femo-
ral greater trochanter, ischial tuberosity, patella, tibial tuberosity, 
Achilles, and plantar fascia insertion sites. It can also involve the 
sacroiliac joints (14).

In psoriatic JIA, psoriasis and arthritis may not occur at the 
same time. Positive laboratory markers include ANA and HLA-
B27. Psoriatic arthritic JIA patients have asymmetric arthritis 
that can affect both large and small joints. If the rash is absent, 
then the diagnosis can be made if the patient has a family his-
tory of psoriasis in a first-degree relative, dactylitis, and nail pit-
ting. These patients are at risk for iritis and need frequent ocular 
evaluations (14).

“Other” subtype includes children with symptoms that do 
not fall into any specific subtype or who have characteristics of 
more than one subtype of JIA (8). The characteristics of JIA sub-
types are given in Table 31.1.

Diagnosis of JIA is based on patterns of clinical information 
and not solely on one particular imaging modality or diagnostic 
study. JIA is a diagnosis of exclusion and other possible causes 
need to be fully investigated. There is no specific laboratory 
test to definitively diagnose JIA. ESR is a nonspecific marker 
of inflammation and can be normal in patients with JIA. The 
majority of JIA patients are RF negative (95%) (1). RF can be 
positive in a number of conditions such as malignancy and is 
positive most commonly in viral infections. ANA can be positive 
in normal children. When ANA is positive in oligoarticular JIA, 
then the patient is at risk for ocular involvement. A very high 
ANA titer can indicate rheumatologic disease other than JIA, 
such as systemic lupus erythematosus (SLE). Serial trending of 
inflammatory markers like CRP and ESR can help guide the 
effectiveness of medical management. Patients can also display 
hematologic abnormalities such as anemia of chronic Â�disease and 
leukocytosis. Joint aspiration can be helpful in ruling out septic 
arthritis (15).

TABLE 31.1â•‡ Characteristics of JIA Subtypes

OLIGOARTICULAR
POLYARTICULAR 
RF NEGATIVE

POLYARTICULAR 
RF POSITIVE SYSTEMIC ENTHESITIS PSORIATIC

Frequency of 
cases

60% 20%–25% 3% 10% 5%–19% 5%–10%

Joint involvement <5 >5 >5 Variable Weight-bearing 
joint, especially 
hip and 
intertarsal joints

History of 
inflammatory 
back pain or 
sacroiliac joint 
tenderness

Asymmetric 
or symmetric 
small or large 
joints

Age at onset 1–4 yr 1–4 yr 9–16 yr 1–5 yr 9–12 yr 1–3, 9–11 yr

Sex ratio (F:M) 3:1 3:1 4:1 F = M 4:1 F > M

Ethnicity White Hispanic, Black White Native American White

Chronic uveitis 20% 15% Rare Rare 7% 10%

Systemic 
involvement/
Extraarticular

Not present Moderate 
involvement

Moderate 
involvement

Yes Yes Yes
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In the past, in order to evaluate the degree of joint inflam-
mation and erosion, plain radiography was frequently employed. 
However, joint erosion is not made apparent on plain radiographs 
until there is substantial damage to the joint. There are joint scor-
ing systems in place for adults suffering from chronic arthritis 
that are able to monitor joint destruction. These include the sim-
ple erosion narrowing score (SENS) and Sharp/van der Heijde 
score (16). Most recently, these scoring systems are being used 
in children. It is difficult to progressively follow joint destruction 
due to the structural variability in the joints of growing children 
and changes brought about by chronic arthritis (e.g., growth dis-
turbances). MRI is now being utilized more due to its capacity 
to detect early changes of joint destruction and instability and 
to better visualize certain joints like the temporomandibular 
joint. Drawbacks include increased cost, possible allergy to dye, 
and possible need for sedation in younger patients. Studies have 
shown that bone depressions in normal individuals can imitate 
erosions in JIA, making the ability to discern actual joint dete-
rioration in JIA patients difficult (17).

Ultrasonography is now being used more to evaluate joints 
in JIA. Advantages include noninvasiveness, capability to evalu-
ate multiple joints, safety, and high tolerability among patients. 
It can be difficult to assess joints if the operator is not knowl-
edgeable about ultrasound and certain joints cannot be visual-
ized accurately. Ultrasonography may be used for identifying 
synovitis, subclinical synovitis, and cartilage; however, it may 
be avoided in children due to concern of damaging growth plates 
(18). It may not be as useful for enthesitis-related JIA, as ossi-
fication centers were incorrectly recognized as enthesitis on 
ultrasound. Continued research into MRI and ultrasonography 
is promising and will likely lead to earlier recognition of joint 
damage and prevention of disability (17) (Table 31.2).

Treatment involves a strategic approach that is centered on 
early intervention. Nonpharmacologic therapy such as occupa-
tional and physical therapy is essential to effectively treat JIA. 
Therapy programs focus on strength and stretching exercises, 
serial casting, splints, and orthotics, which are important tools in 
enhancing mobility, increasing ROM of joints, and avoiding joint 
contractures (19). Resting splints should be used at night only, 
because if used longer they can worsen joint stiffness. Splints 
should be evaluated by physiatrists at least twice a year as chil-
dren grow frequently. Assistive devices like reachers and raised 
toilet seats are essential for JIA patients who have difficulty with 
ADLs. Modalities such as heat and cold are also used to help 
decrease pain and inflammation. Exercise has been shown to 
be helpful in achieving better function and aiding in quality of 
life for JIA patients (18). Adaptive strengthening exercises are 
important in play and day-to-day recreational activities. Isomet-
ric strengthening activities are allowed in acute flare-ups, with 
vigorous activities being embarked upon after the acute flare. 
Activities like swimming, dancing, noncontact karate, and Tai 
Chi are good options. Hydrotherapy with land-based therapies 
is helpful.

Ambulation should be promoted. Use of a posterior walker 
and a standing program are essential to the rehabilitation in JIA. 
A presurgical joint rehabilitation program focuses on strengthen-
ing muscles, training for future ambulation, and identifying other 
joints that may influence the rehabilitation process (Table 31.3).

Exercise prescription should include the type of exercise 
being recommended such as isometric versus isotonic; use of 
modalities (i.e., heat versus cold); precautions regarding falls, 
presence of contracture, atlantoaxial instability; duration of ther-
apy (i.e., frequency and how many times a week); and evaluation 
for splints and adaptive equipments.

TABLE 31.2â•‡ Pertinent Laboratory and Imaging Findings in JIA Subtypes

OLIGOARTICULAR
POLYARTICULAR 
RF NEGATIVE

POLYARTICULAR 
RF POSITIVE SYSTEMIC ENTHESITIS PSORIATIC

CBC Normal Normal or 
with anemia, 
thrombocytosis

Anemia, 
thrombocytosis

WBC > 
15,000—left 
shift, anemia, 
thrombocytosis

Possible 
anemia, 
thrombocytosis

Anemia 
of chronic 
disease, and 
thrombocytosis

ESR Normal to mildly 
elevated

Elevated, may be 
normal

Elevated Markedly 
elevated

Elevated May be elevated

Urine analysis 
(UA)

Negative Normal Normal Normal Normal Normal

ANA Positive in 80% Sometimes 
positive

Positive Normal Negative May be positive

Rheumatoid 
factor

Negative Negative Positive Normal Negative Negative

Radiographic 
findings

Normal Normal Joint erosions Negative Sacroiliac films 
abnormal over 
time

Dactylitis, joint 
erosions

HLA association Yes Yes Yes Yes HLA-B27 
positive in 
>80%

HLA-B27

Yes

Sources: Rotte (1); Eyckmans et al (4); Long et al (6).
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One of the most common initial medications used in JIA 
treatment is NSAIDs (e.g., Naproxen, diclofenac, and ibupro-
fen). Prescribers should be careful in prescribing Naproxen in 
fair-skinned children, as they are at risk for developing pseudo-
porphyria cutanea tarda, a photodermatitis that may cause skin 
scarring. If patients require long-term NSAID use, then kidney 
and liver function tests must be followed carefully (20).

JIA patients, specifically systemic JIA, are treated with 
corticosteroids, both oral and intraarticular. Corticosteroids are 
not used for disease remission due to possible side effects from 
extended steroid use. For severe polyarticular JIA, oral steroids 
are used in the interim until other medications become effec-
tive. Intraarticular steroid injections have been shown to achieve 

sustained remission. Intraarticular steroid injections are tolerated 
well; however, small children often necessitate general anesthetic 
or sedation. A particular steroid, triamcinolone hexacetonide, is 
believed to be more efficacious compared to triamcinolone ace-
tonide (20).

DMARDs such as sulfasalazine, methotrexate, and etaner-
cept are commonly used to effectively control disease activity. 
In the past, there was reluctance to prescribe these medications 
to children with JIA due to possible toxicity. Now, DMARDs 
have been proven safe for use in children. In addition, DMARDs 
have been revealed to be integral to preventing permanent 
destruction. Methotrexate, administered either orally or by sub-
cutaneous injections, is the most commonly used DMARD in 
the treatment of JIA. Studies have shown that methotrexate is 
most effective in treating extended oligoarticular JIA. The most 
common side effect of methotrexate is gastrointestinal upset, 
specifically nausea and vomiting, which can lead to noncom-
pliance with medication ingestion. Subcutaneous administra-
tion may be helpful in avoiding this unpleasant side effect. 
Otherwise, methotrexate is typically well tolerated in children. 
Other less frequent side effects include hepatic fibrosis, oral 
ulceration, alopecia, hematologic abnormalities, mood changes, 
rash, diarrhea, and headache. Liver function and complete blood 
count should be followed up regularly if methotrexate is taken 
long term (15).

Biologic agents are directed at particular inflammatory  
substances such as cytokines (tumor necrosis factor [TNF]-α),  
IL-1, and IL-6 and signaling molecules involved in the regulation 
of B-cell and T-cell lymphocyte responses. TNF-α inhibitors that 
are utilized in JIA (like etanercept, infliximab, and adalimumab) 
help reduce disease flare-up. Side effects include rash and head-
ache. TNF-α inhibitors also have the risk of developing more 
serious complications like severe infections and demyelinating 
diseases. IL-1 receptor antagonists like anakinra are used in sys-
temic JIA, which is resistant to methotrexate and TNF-α antago-
nists. Studies revealed disease remission; however, these results 
are not always reproducible with all systemic JIA patients. Side 
effects of anakinra include local injection site reactions and pain; 
more serious side effects are infection and anaphylaxis (20).

The chronic nature of the disease process prompts families 
to seek complementary and alternative (CAM) treatment modali-
ties. Also, fear of side effects of conventional medications and a 
perception of no improvement in the child’s condition is a factor 
in choosing CAM therapies (Box 31.1). The 5 domains per the 
National Center for Complementary and Alternative Medicine 
(NCCAM) are given in Table 31.4.

JOINTS WHAT TO ADDRESS

Cervical (C) spine More involved in children than 
adults; soft cervical collar helps 
remind of proper alignment and 
provides warmth; helpful in acute 
pain with muscle spasm. Minimize 
flexion time as weakened transverse 
ligament leads to atlantoaxial 
subluxation. Firm cervical collar 
should be worn with transport in 
presence of subluxation

Temporomandibular 
joint (TMJ)

Affected in two-thirds of children 
with JIA. Causes pain with chewing, 
opening mouth, stiffness, and 
micrognathia. Younger children 
modify diet to avoid pain. Mandibular 
and facial growth disturbances seen 
more in polyarticular types of JIA

Upper extremities Shoulder involvement in polyarticular 
and psoriatic disease causes loss 
of adduction and abduction, internal 
rotation of shoulder affecting midline 
ADLs like grooming and toileting. 
Loss of >45° elbow extension limits 
feeding, grooming, and reaching. 
Nighttime wrist splint in 15°–20° 
of extension with fingers in few 
degrees of flexion; ulnar deviation 
built in if needed. Strengthening 
wrist extensors and radial deviators 
is important. Moist heat to reduce 
spasm and improve tissue elasticity 
followed by serial casting for 48–72 
hours as tolerated helps decrease 
contractures

Lower extremities Flexion contractures seen at hip 
and knees. Lying prone >20 min/d 
helpful. Strengthen hip extensors, 
external rotators, abductors, and 
quadriceps, with ROM exercises to 
stretch hip flexors, internal rotators, 
adductors, and hamstrings. Hip 
extensors and quadriceps can be 
strengthened via swimming, aquatic 
therapy, and bicycling

BOX 31.1 Factors Associated With CAM Use 
in Children

âŒ€■ Longer disease duration
âŒ€■ Presence of more than one illness
âŒ€■ Previous CAM use by parents
âŒ€■ Parent perception of medication not helping

TABLE 31.3â•‡ Joint Care in JIA
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Common therapies used include copper bracelets, diet 
modifications, natural health products, and chiropractic. Popu-
lar types of interventions include prayer, massage therapy, and 
meditation/relaxation.

Pain is the common symptom for which CAM is chosen. 
Health care providers should be able to help the patient and 
family make a correct choice with regard to CAM and about its 
potential benefits and harm. An open dialogue should be main-
tained with the patient’s family (21).

COMPLICATIONS AND RED FLAGS ASSOCIATED 
WITH JUVENILE ARTHRITIS

One of the more common and destructive complications asso-
ciated with JIA is a form of chronic anterior nongranulomatous 
uveitis, specifically iridocyclitis. It is usually asymptomatic 
and can present bilaterally. Patients may also have conjunc-
tivitis, unequal pupils, photophobia, eye pain, eye redness, 
headache, or visual disturbances. If not diagnosed in a timely 
fashion, patients can develop posterior synechiae, cataract, 
band keratopathy, glaucoma, and even permanent blindness. 
Therefore, patients with JIA require early vision evaluations 
with slit lamp examinations conducted by an ophthalmologist. 
Chronic anterior uveitis is more common in females affected 
with oligoarticular arthritis and in patients less than 6 years 
of age with a positive ANA. Systemic JIA has very little risk 
of uveitis and does not require vision screening. Treatment of 
uveitis involves topical steroids and ophthalmic glucocorti-
coids. If the patient is not responsive to topical steroids, then 
oral steroids are used (15).

Surveillance for growth disturbances such as growth retar-
dation and accelerated growth is also essential. JIA patients 
can develop leg-length discrepancy due to protracted arthritis 
to the knee triggering accelerated growth of the affected leg. 
On the other hand, protracted arthritis in ankles, feet, wrists, or 
hands can cause growth retardation. Alternating days of steroid 
intake and even growth hormone has been shown to be helpful 
in decreasing growth retardation. Micrognathia is also a pos-
sibility if temporomandibular joint arthritis disturbs the nearby 
growth plate. Patients are at risk for osteopenia and osteopo-
rosis due to persistent arthritis and joint destruction and also 
treatment with corticosteroids. With osteopenia and osteopo-
rosis comes the threat of fractures (14). In order to help avert 
these complications, it is important to manage the arthritis 

well, add calcium and vitamin D supplementation, and encour-
age physical activity (8).

MAS is a complication that occurs in about 5% to 8% of 
patients with systemic JIA that involves life-threatening persis-
tent fever, pancytopenia, hepatosplenomegaly, and coagulopathy. 
It can be associated with viral infections, changes in medications, 
or it can even be spontaneous and without an obvious cause. It is 
important to differentiate it from systemic JIA flares. Diagnosis 
is made by bone marrow aspirate, and treatment involves steroids 
(1,14) (Box 31.2).

ETHICAL ISSUES IN THE CARE OF JIA

The newest biologic agents that are now used to treat JIA do 
not have substantial research to demonstrate their safety in chil-
dren. This raises the ethical question of whether these treatments 
should be used at all in children. It is a common practice to deter-
mine pediatric dosing on adjustment of adult dosage extrapolated 
to the weight of the child. Moreover, since 50% of children with 
JIA can progress to adults, these patients will be exposed to med-
ications for long periods of time. The long-term effects of these 
medications to treat arthritis from childhood to adulthood have 
not been well studied. Research that is necessary to adequately 
assess the safety profile of various medications requires a large, 
multicenter trial that is often difficult and time consuming to 
undertake. Various legislations have been enacted, such as the 
Best Pharmaceuticals for Children Act, which has helped foster 
more pediatric research and even set mandatory research in place 
to better understand medication adverse events (22).

Practice-based learning  
and improvement

GOALS

Demonstrate competence in continuously investigating and 
evaluating your own JIA patient care practices, appraising and 
assimilating scientific evidence, and continuously improving 
your patient care practices based on constant self-evaluation and 
lifelong learning.

TYPE OF CAM EXAMPLES

Alternative medical 
system

Homeopathy, naturopathy, 
traditional Chinese medicine

Mind–body intervention Hypnosis, biofeedback

Biologically based 
therapies

Herbal supplements, aromatherapy

Manipulative and body-
based methods

Chiropractic, massage therapy

Energy therapies Therapeutic touch

BOX 31.2 Complications in JIA and  
in Â�Treatments

âŒ€■ JIA: Blindness due to iridocyclitis, increased atlanto-
axial distance causing instability, joint destruction, and 
renal diseases. Atlantoaxial instability puts patients at 
risk for spinal cord injury.

âŒ€■ DMARDs: Suppress immune system; hence, one is at 
risk for infection and malignancies.

âŒ€■ Steroids: Osteoporosis/osteopenia, avascular necro-
sis of femoral neck, gastritis, mood disturbances, and 
cataract.

âŒ€■ Bisphosphonates: Affect bone metabolism, cost, conve-
nience of medication administration, and toxicity.

âŒ€■ Abnormalities in skeletal growth can be seen due to 
disease process.

TABLE 31.4â•‡ Examples of Complementary and Alternative 
Medicine (CAM)
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OBJECTIVES

1.	 Describe key components of self-assessment and lifelong 
learning for the physiatrist with respect to continuing medical 
education (CME) and continuing professional development 
(CPD) as related to JIA.

2.	 Teach patients, families, residents, students, and other health 
professionals regarding JIA.

3.	 Identify benchmarks/best practices, and describe key practice-
related systematic quality improvement (QI) markers and prac-
tice performance improvement (PI) for JIA.

4.	 Identify sources of evidence-based practice guidelines and 
information technology useful in the treatment of JIA.

CME and CPD are the hallmarks of practice-based learn-
ing and improvement. Physiatrists should keep up-to-date with 
respect to the medical, surgical, and rehabilitation aspects of 
JIA. This includes resources such as the Pediatric and Rheu-
matology Clinics of North America, web-based resources such 
as Knowledge NOW, eMedicine, and the American College of 
Rheumatology. Attendance at the Pediatric Rheumatology Sym-
posium organized by the American College of Rheumatology 
can also be helpful.

It is important that physiatrists educate their patients and 
their families about the underlying disease process of JIA, as well 
as its treatment, prognosis, and strategies to minimize long-term 
complications such as long bone fractures, contractures, and uve-
itis. Physiatrists should also provide education about exercise pro-
grams, pain management, and strategies that can help their patients 
achieve their educational, personal, and vocational aspirations.

 Juvenile arthritis does not yet have specific published qual-
ity measurement and improvement initiatives (23). However, 
some areas of interest in QI and quality assurance with respect 
to JIA include the following: (a) incidence of fractures, (b) inci-
dence of falls, (c) incidence of joint contractures, (d) pain severity 
level, (e) quality of life measures, and (d) prevalence of partici-
pation in exercise program. An online resource for PI is www.
rheumatology.org via the Practice Management menu (24).

Interpersonal and  
Communication skills

GOALS

Demonstrate interpersonal and communication skills that 
result in the effective exchange of information and col-
laboration with JIA patients, their families, and other health 
professionals.

OBJECTIVES

1.	 Demonstrate skills used in effective communication and col-
laboration with patients with JIA and their caregivers across 
socioeconomic and cultural backgrounds.

2.	 Delineate the importance of the role of the physiatrist as the 
team leader and consultant pertinent to JIA.

3.	 Demonstrate proper documentation and effective commu-
nication between health care professional team members in 
patient care as it applies to JIA.

JIA is an entity that affects all aspects of a child’s life: physi-
cal, social, emotional, intellectual, and economic. It not only 
affects the child but the family as a whole. It is important to be 
able to communicate with patients and families about a complete 
picture of the health condition, impact on socioeconomic status, 
functional aspects, and overall quality of life (25). It is not only 
the disease process that affects the lifestyle but also the treat-
ments used.

In a pediatric setting, the parent is the decision maker for 
the child. It is important for the parents to be fully informed 
about the disease, its course with and without medications, use 
of medications, and their associated risks and benefits. Com-
plete information helps them make an informed decision with 
a framework of comprehension of the risks versus benefits. It is 
important to involve the family in the decision-making process. 
Families may not necessarily comprehend all the information 
presented the first time. They should be provided with oppor-
tunities to ask questions relating to the disease process and its 
treatment options. They should be informed and not persuaded. 
Persuasion implies communication that is focused on influenc-
ing the acts of the decision maker; for example, getting families 
and patients to agree to treatment with the subtle unintended use 
of threat of progression of disease, forcing the caregiver to evalu-
ate the health threat and capacity to cope with the side effects, 
count as persuasion. On the other hand, medication guides that 
are provided with medications are able to provide families with 
more information. Informed decision making implies provision 
of all information to enable patients and their families to make an 
equitable, reasonable decision (26). When the benefits and risks 
are equal, the decision should be by patient/parent/family choice.

At the time the diagnosis is made, there is a lot of angst 
and anxiety regarding the disease process, use of medications, 
growth and development, and side effects of medications. Coun-
seling regarding these issues is important at that time. Depending 
on the type of JIA, education should be provided regarding vision 
involvement and the reason to monitor it. Health literacy, inde-
pendent of low educational achievement or other demographic, is 
a common predictor of risk perception and willingness to take a 
proposed DMARD. Risk perception of the gravity of the disease 
is altered by negative rheumatoid arthritis disease and treatment, 
while willingness to take a proposed DMARD is reduced as per-
ception of current RA control improves. This shows the influence 
of patient disease experiences on decision-making processes.

Documentation is an important communication tool between 
providers with respect to the medical, psychosocial concerns, and 
treatment plan for the patient with JIA. Excellent documentation 
is essential at times of transition in the patient’s care, including 
(a) transition between institutions, (b) transition between wards 
within a medical center, (c) handoffs at change of shifts within a 
medical center, (d) discharge from medical center to community, 
and (e) follow-up between outpatient providers. Key elements in 
the medical documentation are (a) type of JIA and presence of 
ocular involvement; (b) patient’s current and past medical, sur-
gical, and rehabilitative history including risk of injury (e.g., 
atlantoaxial instability); (c) current and past medications and 
side effects; (d) key components of physical examination; (e) key 
providers in the patient’s care; and (f) recommended treatment 
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plan including any precautions (e.g., weight-bearing restrictions). 
The documentation should be dated, timed, and written in leg-
ible handwriting with an easily recognizable signature for the 
provider if electronic medical records are not available.

It is important to also document patient and family educa-
tion. The patient’s key family members should be educated about 
(a) weight-bearing status; (b) recommended medical, surgical, 
and rehabilitative treatments; and (c) duration of treatment.

Without adequate communication between team members, 
it is not easy to coordinate care. Information regarding patient 
status as previously mentioned should be shared between the 
rheumatologist, physiatrist, orthopedist, physical therapist, occu-
pational therapist, social worker, psychologist, and rehabilitation 
nurse as available and needed.

Professionalism

GOALS

Reflect a commitment to carrying out professional responsibili-
ties and an adherence to ethical principles in caring for patients 
with JIA.

OBJECTIVE

1.	 Describe the importance of integrity, respect, compassion, 
ethics, and courtesy in the care of patients with JIA.

2.	 Describe the importance of patient-centered care, informed 
consent, and maintaining patient confidentiality in JIA.

3.	 Describe the importance of patient’s beliefs and goals, pri-
vacy, and autonomy as it applies to JIA.

4.	 Describe sensitivity to culture, diversity, gender, age, race, 
religion, disabilities, and sexual orientation as it may apply 
to JIA.

5.	 Describe responsibility and accountability of physiatry as it 
applies to JIA.

6.	 Describe the role of the physiatrist as an advocate for the 
patient with JIA.

Integrity, respect, compassion, ethics, and courtesy are inte-
gral aspects in the provision of rehabilitative care to children liv-
ing with JIA and their families. The physiatrist needs to place the 
child and his or her well-being at the center of the treatment plan 
to ensure that patient-centered care is being provided.

Physiatrists by training concentrate on functional goals to 
help their patients achieve the highest level of function and qual-
ity of life possible. They need to advocate for patients with JIA 
in the medical, school, home, and community settings as well as 
with medical care payers whenever the need arises. If a patient 
develops severe contractures that are not amenable to conserva-
tive measures, the physiatrist plays a role in directing patients 
and their families to seek orthopedic surgical expertise for sur-
gical evaluation (9). Physiatrists can also advocate for children 
with JIA in schools, communities, and local and national orga-
nizations, as well as government. They can use such forums to 
educate teachers and community leaders about JIA and its activ-
ity limitations and participation restrictions. Other examples of 
advocacy include working with schools and community officials 
to improve access to care and reduce architectural barriers.

Involvement of nurses in monitoring the status of patients 
with JIA helps maintain continuity. Utilization of elevators in 
schools, building of ramps, and use of grab bars in bathrooms are 
a few ways that barriers can be reduced.

In relation to privacy, informed consent, and confidential-
ity children with JIA are accustomed to those physicians with 
whom they have already established a connection. Outside health 
professionals, such as medical students who are present during 
consultations, can hinder the patient’s ability to adequately com-
municate with his or her physician. It is necessary to seek consent 
from patients and families before any unknown health care pro-
fessional is introduced to patients. Effectively communicating the 
reason why other health professionals may be present helps alle-
viate the fear of being judged or misunderstood that children with 
JIA may experience and also reassures patients that no outside 
health professional will breech confidentiality. This emphasizes 
the importance of a good physician–patient relationship in order 
to achieve optimal care for patients with JIA (9). Other consider-
ations include HIPAA rules as they apply to children/adolescents 
with JIA as well as the principle of informed consent as appli-
cable to children with JIA.

The physiatrist needs to take the time to listen and get to 
know his or her patients with JIA in order to understand their 
beliefs and goals as individuals. The physiatrist should be sensi-
tive to the patient’s cultural background, ethnicity, gender, age, 
religious beliefs, and sexual orientation as it may apply to the 
treatment plan for his or her patients with JIA. Shared decision 
making between the patient and the physiatrist should be a fun-
damental principle and cornerstone guiding medical care. The 
physiatrist has a responsibility to provide the highest level of 
compassionate care to the child with JIA within the scope and 
practice of rehabilitation medicine. Within that context, he or she 
is accountable for the provision of appropriate care. Some exam-
ples of accountability include (a) minimizing medical errors, (b) 
maximizing patient safety, and (c) providing high quality of reha-
bilitative care for the patient with JIA.

Systems-Based practice

GOALS

Awareness and responsiveness to systems of care delivery, and 
the ability to recruit and coordinate effectively resources in the 
system to provide optimal care as it relates to JIA.

Understand the components of the rehabilitation continuum 
of care for the individual with JIA as well as his or her strengths, 
limitations, and potential for system errors.

OBJECTIVES

1.	 Describe key components and available services in the rehabili-
tation continuum of care and community rehabilitation facilities.

2.	 Discuss how to work effectively in various systems of care.
3.	 Identify patient safety components or checklist.
4.	 Review proper medical record keeping and documentation as 

the patient moves along the continuum of care.
5.	 Participate in identifying and avoiding potential systems- and 

medical-related errors for JIA and strategies to minimize them.
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The rehabilitation of a child with JIA can be achieved in an 
inpatient rehabilitation setting, subacute setting, outpatient ther-
apy setting, or home health setting. Once the child has been stabi-
lized from an acute inpatient medical setting, the appropriateness 
of determining the rehabilitation process sets in. In the acute 
medical setting, the rheumatologist and the hospitalist are more 
of the key members of the team. Once the child is transferred to 
the rehabilitation setting, the physiatrist takes on a primary role. 
Depending on the needs of the child, the other team members 
can include physical, occupational, and speech therapists. Psy-
chologists can help with coping strategies. Social workers and 
care coordinators can help with discharge planning and setting 
up therapies after discharge. Nurses and various team members 
are involved in teaching the patient and family members.

Inpatient rehabilitation is useful in helping build endurance 
and strength, and also in managing acute medical problems that 
are not life threatening. However, when the stamina is low, it may 
be wise to enroll the patients with JIA in subacute rehabilitation. 
This setting helps in monitoring any associated residual medical 
issues also. Once the patient is medically stable, outpatient thera-
pies can be set up. It is important to ensure that the family has the 
ability to transport the child to and from therapies. If the child 
is medically stable, but not able to participate in therapies, home 
health may be an option. This is invaluable in maintaining the 
child/patient in a safe, familiar setting, which is more conducive 
to give the child ample time to recuperate.

Various specialists and members of the interdisciplinary 
team involved in the care of the child need to be able to com-
municate with each other to ensure continuity of care. This is to 
ensure safe transition of care from one stage to the other. Some 
instances may require inpatient admission; for instance, decon-
ditioning due to renal disease needs twofold management of the 
disease process and functional rehabilitation. Upon discharge, 
information should be conveyed to the primary care physician 
and to the treating therapists. A summary of the inpatient therapy 
progress should be made available to the therapists.

Errors can be minimized by providing written documentation 
regarding medications, their side effects, complications that can arise, 
and therapy limitations including precautions and use of various ther-
apy modalities. It is important to recognize that errors can occur at 
the time of transfer from an acute setting to the rehabilitation setting, 
handoff between nursing and therapists, at the time of discharge to 
home, and at the time of follow-up with the primary care physician.

Educating families regarding the importance of follow-up is 
vital in the care of the patient with JIA. Families need to under-
stand that lack of proper ROM can lead to contractures and frac-
tures. Patients and families need to understand the gravity of not 
taking medications. Proper follow-up can decrease hospitaliza-
tions, address comorbidities early, and decrease complications.

Patients/families should be provided with information regard-
ing complications of the disease and its various treatments. This is 
vital to empower them with information of medical complications 
(such as MAS) associated with it. Atlantoaxial involvement (evi-
denced by atlantoaxial space 2.5–3 mm) precludes involvement 
with contact sports, involvement in gymnastics, and jumping on 
trampolines. It is important to educate families about the risk of 
atlantoaxial subluxation/dislocation causing spinal cord injury.

Pediatric providers usually care for patients long after they 
become adults. This is usually because transition to adult provid-
ers, based on acceptance by funding source, is difficult. Also, not 
every provider is comfortable with the idea of caring for patients 
with childhood onset disease. This is seen more in providing pri-
mary care. It should be stressed to families that routine health 
maintenance is essential in bettering outcomes. This involves 
immunizations, eye examinations, osteoporosis, cardiovascular 
factors, cognitive impairment screen, and discussion of repro-
ductive health and contraception (Box 31.3).

Per Institute of Medicine (27), health care quality is defined 
as the “degree to which health services for individuals and popu-
lations increase the likelihood of desired health outcomes and 
are consistent with current professional outcomes.” Children are 
at risk for psychological and physical delays in development lead-
ing to disability and unemployment as adults. Per the CDC (28), 
people with RA have worse functional status than those with 
osteoarthritis and those without arthritis. People with RA have 
more functional losses than people without arthritis.

The cost of medications, therapies, hospitalizations, ambula-
tory care, and treatment of complications add up to the financial 
burden on a family, not to mention the cost of lost wages that fam-
ilies incur by missing work while caring for the child with JIA.

CASE STUDY

A 4-year-old White girl presents to your clinic with her par-
ents for evaluation. The parents state that she had been well 
until a few days ago, when she started being increasingly 
fussy. She was refusing to walk and wanted to be carried 
all the time. She also had an occasional limp. She has been 
increasingly sleepy after playing.

When asked, she complains of her eyes hurting and 
squints as she tries to color a book. When asked she points 
to her head and states “it hurts.” Parents state that she has 
become a picky eater and seems to have lost weight over 
the past few months. She has a history of a macular rash in 
association with her symptoms.

Case Study Discussion QUESTIONS

PATIENT CARE.â•‡ Describe the key elements of the medical his-
tory and physical examination of this child with suspected JIA. 

BOX 31.3 Safety Issues
âŒ€■ Accurate diagnosis of condition
âŒ€■ Education of patient and families about disease prog-
ress with or without treatment

âŒ€■ Side effects of medications
âŒ€■ Complications of disease (e.g., joint destruction)
âŒ€■ Psychosocial impact of disease and treatment
âŒ€■ Appropriate access to services: therapy, medications, 
counseling, social work/care coordination

âŒ€■ Contraindication of modalities with acute flares
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Describe the key elements of the rehabilitation treatment plan for 
this child if she is diagnosed with JIA.

MEDICAL KNOWLEDGE.â•‡ What are the different types of JIA? 
Describe the epidemiology and the important laboratory param-
eters in JIA.

PRACTICE-BASED LEARNING AND IMPROVEMENT.â•‡ What are 
the important areas to educate patients and families about JIA?

INTERPERSONAL AND COMMUNICATION SKILLS.â•‡ Describe 
the importance of communicating with families. Identify the dif-
ference between persuasion and informed consent.

PROFESSIONALISM.â•‡ Describe the importance of providing 
efficacious care in the context of maintaining patient privacy.

SYSTEMS-BASED PRACTICE.â•‡ Describe patient safety concerns 
in the care of patients with JIA and strategies to minimize their 
occurrence.

SELF-EXAMINATION QUESTIONS
(Answers begin on p. 367)

1.	 JIA can present with all of the following except
A.	 Asymmetric limb use
B.	 Blurred vision
C.	 Problems with fine motor skills
D.	 Isolated musculoskeletal pain
E.	 Joint swelling

2.	 CHAQ correlates inversely with
A.	 Remission
B.	 Bone mass
C.	 Joint swelling
D.	 Kidney disease
E.	 Hypertension

3.	 All of the following are recommended in the treatment of JIA 
except
A.	 Heating pads
B.	 Showers
C.	 Ultrasound
D.	 Splints
E.	 Therapy

4.	 Children with JIA can participate in all the following sports 
except
A.	 Soccer
B.	 Tai Chi
C.	 Swimming
D.	 Aerobic exercise
E.	 Running

5.	 A 9-year-old girl with systemic JIA presents with persis-
tent fever, pancytopenia, coagulopathy, and hepatospleno-
megaly. Index of suspicion should be high for which of the 
following?

A.	 SLE
B.	 Flare of systemic JIA
C.	 Viral infection/sepsis
D.	 MAS
E.	 Brucellosis
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Chapter 2: The Use of Narrative Medicine 
and Reflection for Practice-Based 
Learning and Improvement

1.	 Correct answer: D. All levels of learners (students, residents, 
fellows, and professionals) can benefit from deliberately 
focusing on their clinical experiences and using narrative as a 
tool to both begin the reflective process and to enhance it as 
they  process their own learning during a clinical encounter.

2.	 Correct answer: A. To promote “reflection on action,” 
which Donald Schon promotes as a balance to “reflection 
in action,” the prompt should not be restrictive or suggestive 
as this would narrow the expansion of the learning process 
during moments of reflection. This is a time for the learner 
to move beyond the usual structured thinking and be able to 
think openly.

3.	 Correct answer: C. Small groups participating in a reflec-
tive process focused on thinking and learning from previous 
experiences must have rules of conduct for all group mem-
bers. The focus is respectful group dynamics that allow each 
group member to engage in a comfortable interaction. 

4.	 Correct answer: C. A piece of prose or poetry is a “prompt” 
to support reflection and must be thoughtfully selected to sup-
port the purpose of the group’s learning through a reflective 
process. As this is only one step in a three-step process (read-
ing the poem or prose, writing about it, and then group shar-
ing of written thoughts), time must be sufficient to allow all 
three-steps to occur in a defined time period so attention to 
length of the written piece is imperative.

5.	 Communal viewing of artistic paintings as a modality to 
increase sensitivity, team building, and collaboration among 
medical trainees. VTS appears to increase team building as 
medical interns work together, challenging each other to form 
a cohesive idea about the art form studied. This may later prove 
useful as they strategize differential diagnoses and treatment 
plans for patients on the wards. It appears to increase listen-
ing skills, as each intern patiently and respectfully listens to 
their colleagues’ viewpoints prior to responding. In a profes-
sion where physicians are quick to “give the answers,” perhaps 
this is a strategy that can increase physician trainees’ listening 

skills both for colleagues and for patients. The process also 
appears to increase analytical thinking as students “decode” 
the images seen in the paintings. Perhaps this can extend to an 
increased ability to find multiple solutions to complex prob-
lems as noted in the younger students who have been stud-
ied through the VTS process. The increased visual literacy 
observed through this process may be useful as the interns 
begin analyzing x-rays, increasing their awareness about the 
lights and shadows that may obscure disease processes, and 
in the analysis of EKG patterns. To reflect means to look back 
and consider something. While such thoughtfulness can result 
in insight and learning, it does not automatically lead to the 
high-level analysis, questioning, and reframing required for 
transformative learning. Critical reflection is the process of 
analyzing, questioning, and reframing an experience in order 
to make an assessment of it for the purposes of learning (reflec-
tive learning) and/or to improve practice (reflective practice). 
—�From Reilly JM, MD; Ring J, PhD; Duke L. Visual think-

ing strategies: A new role for art in medical education. Fam 
Med 2005; 37(4):250–2.
One potential solution is the teaching of “visual literacy,” 

i.e., the ability to find meaning in imagery, which in medical 
parlance translates into the ability to reason physiology and 
pathophysiology from visual clues. Educators have confirmed 
that visual literacy can be developed, and limited efforts to 
introduce similar teaching methods into clinical training have 
been promising. Clinical habits are formed early in train-
ing, and therefore we designed a novel preclinical course to 
enhance medical students’ diagnostic acumen by expanding 
their visual skills through the (1) close observation and guided 
discussion of visual art, (2) exploration of core artistic con-
cepts, and (3) opportunity to apply these skills to the clinical 
assessment of patients with a broad range of disorders.
—�From Naghshineh, S, et al. Formal art observation training 

improves medical students’ visual diagnostic skills. J Gen 
Intern Med 23(7):991–7.

6.	 If we take the example of a medical mistake, a superficial, 
educationally ineffective reflection will consist of a descrip-
tion of the events or a description accompanied by reasons 
such as the team/clinic was busy and other people failed in 
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with future practice? Will reflective learning or reflective 
skill building be an explicit focus of the exercise? Is one of the 
goals to identify learning or practice needs and strategies to 
address them?
—�From Aronson, L. Twelve tips for teaching reflection at all 

levels of medical education. Med Teach 2011; 33: 200–205.
The effective practice of medicine requires narrative 
Â�competence, that is, the ability to acknowledge, absorb, 
interpret, and act on the stories and plights of others. Medi-
cine practiced with narrative competence, called narrative 
medicine, is proposed as a model for humane and effective 
medical practice. Adopting methods such as close reading of 
literature and reflective writing allows narrative medicine to 
examine and illuminate four of medicine’s central narrative 
situations: physician and patient, physician and self, physi-
cian and colleagues, and physicians and society.
—�From Charon R. Narrative medicine: A model for empa-

thy, reflection, profession, and trust. JAMA. 2001;286: 
1897–1902.

Chapter 3: Conscious, Compassionate 
Communication in Rehabilitation Medicine

1.	 Correct answer: C. The DESC communication model uses 
four statements. Each one typically opens with the capi-
talized words in this example, where a doctor talks to his 
secretary: DESCRIBE the situation – “When you are late 
to work which has been often recently, and we’ve already 
discussed it,” EXPLAIN impact – “I feel frustrated because 
the office becomes chaotic.” STATE need – “I need you to 
be on time from now on.” CONSEQUENCE (to be only used 
if necessary) – “If not, I’ll have to write you up.”

2.	 Correct answer: D. Open-ended questions ask for full sen-
tence responses, vs. closed-ended questions which seek lim-
ited, one word answers. When asked respectfully, they elicit 
important information, emotions, needs, and so forth, and make 
the person feel valued and cared about. Examples to a patient: 
“What situations trigger your pain?” vs. “Does it hurt when 
you walk?” The latter elicits “Yes” or “No.” The former might 
elicit, “It hurts when I walk, bend, stand too long – anything 
I do makes it hurt. I’m so frustrated, Doc, because I can’t move 
without being in awful pain!” Then the patient starts to cry. 
This response provides a much clearer picture of the patient’s 
situation and allows a needed release of pent up feelings.

3.	 Correct answer: C. It’s very important in resolving conflicts 
for each party to look honestly at him- or herself and what he 
or she did to worsen the situation and to humbly express this 
to the other(s), with an apology if needed. Though one might 
be correct about what someone else did wrong, and it may 
even be appropriate to express that with neutral language in a 
non-derogatory way, more of the focus should be on individu-
als owning up to their side of the problem. This calms the tone 
of the situation, causes less defensiveness in the others, and 
creates space for problem solving.

4.	 Correct answer: C. Reflective listening means “reflecting 
back” to a person or paraphrasing (not verbatim) their content, 
plus emotions or needs they didn’t state but that seem present. 

their responsibilities. A more useful and deeper reflection 
would include consideration of how and why decisions were 
made, underlying beliefs and values of both individuals and 
institutions, assumptions about roles, abilities and responsi-
bilities, personal behavioral triggers, and similar past experi-
ences (‘‘when pressed for time, I . . . ’’), contributing hospital/
clinic circumstances and policies, other perspectives on the 
events (frank discussion with team members, consultation 
of the literature or other people who might provide alterna-
tive insights and interpretations), explicit notation of lessons 
learned and creation of a specific, timely, and measurable 
plan for personal and/or system change to avoid future similar 
errors. Effective reflection, then, requires time, effort and a 
willingness to question actions, underlying beliefs and values 
and to solicit different viewpoints. 
—�From Aronson, L. Twelve tips for teaching reflection at all 

Â�levels of medical education. Med Teach 2011; 33: 200–205.
7.	 Reflection artifacts (writings, pictures, diagrams) can 

be  produced in class or as homework. In class reflection 
will be shorter but assures timely compliance and can some-
times be explicitly linked to other educational activities. 
Assignments completed outside of formal sessions offer 
the advantages of allowing learners more time to choose an 
appropriate experience upon which to reflect and opportu-
nities to look things up and seek the feedback necessary to 
help them reframe their experience. Educators should con-
sider their learning objectives when deciding which instruc-
tional methods to use for a given reflection exercise.
—�From Aronson, L. Twelve tips for teaching reflection at all 

levels of medical education. Med Teach 2011; 33: 200–205.
8.	 Self-assessment (an ability), self-directed assessment seeking 

and reflection (pedagogical strategies), and self-monitoring 
(immediate contextually relevant responses to environmen-
tal stimuli) in an attempt to clarify the rhetoric pertaining to 
each activity. Equally important, internal factors or capacities 
influence one’s ability to self-assess and self-monitor, such 
as reflection, mindfulness, openness, curiosity. Central chal-
lenges to informing self-assessment are the dynamic interre-
lationships and underlying tensions among the components 
comprising self-assessment. Therefore reflective practice can 
be a strategy to help professionals work through and untangle 
the interrelationships and tensions and foster the development 
of self-assessment as a life-long learning skill.
—�From Sargeant J, et al. The processes and dimensions 

of informed self-assessment: a conceptual model. Acad 
Med. 2010 Jul;85(7):1212–20; Sargeant J. Toward a com-
mon understanding of self-assessment. J Contin Educ 
Health Prof. 2008 Winter; 28(1):1-4. Eva KW, Regehr G. 
“I’ll never play professional football” and other fallacies 
of self-assessment space. J  Contin Educ Health Prof. 
2008 Winter;28(1):14–19.

9.	 In selecting learning goals, educators should answer the fol-
lowing questions: Are there key competencies, attitudes, 
content areas, or skills in need of greater attention or assess-
ment? How can the exercise be used to help learners integrate 
(1) new learning with existing knowledge; (2) affective with 
cognitive experience; and/or (3) past with present or present 
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cycle is a process for conducting quality and continuous prac-
tice improvement. Kern’s six-step approach is one of the best 
tools to use when developing a curriculum. Kirkpatrick is well 
known for articulating four levels of evaluation (perceived 
reaction change, learning change, translation to behavior 
change, and results or learning outcomes). Moore, Cervero, 
and Fox contributed to a conceptual model for continuing 
medical education (CME).

6.	 Correct answer: E. All the methods included for PBL&I are 
rated as most desirable. In all the other choices for A to D, one 
or more methods are not suggested as most desirable. (See 
Chapter 4, Appendix 2, ACGME Competencies: Suggested 
Best Methods for Evaluation).

7.	 Correct answer: C. According to Panagaro’s RIME model, 
a PGY 2 fits into the top right-hand quadrant of Peel’s table: 
Interpreter of information, Dreyfus’ Advanced Begin-
ner, ACGME Indirect (with Direct immediately available) 
supervision level, Disillusioned Beginner, and Conscious 
Incompetence.

8.	 Correct answer: E. SAFETY refers to the resident guide for 
attending input. SUPERB refers to the guide for attending 
supervision. The “S” in SAFETY refers to the resident seek-
ing attending input early. The “S” in SUPERB is setting resi-
dent expectations for when the attending should be notified.

Chapter 5: Ethical Considerations in the 
Practice of Rehabilitation Medicine

1.	 Correct answer: C. The essential ingredients of the Nuremburg  
Code are as follows: (a) voluntary consent of the human subject  
is essential; (b) there must be no coercion, no deceit, and a 
full explanation of risks and benefits by the investigator(s); 
(c) there must be an expectation of gaining useful knowledge; 
(d) thorough preliminary studies must be conducted before 
human studies; (e) avoidance of unnecessary suffering or 
injury is mandatory; (f) there must be no expectation of death 
or injury as an outcome; (g) risks must not exceed benefits; (h) 
proper facilities are required; (i) only qualified investigators 
should be allowed; (j) subject(s) can withdraw at any time; (k) 
investigator must terminate the study if harm seems likely.

2.	 Correct answer: A. The primacy of patient welfare helps 
provide a moral compass for the physician, in that the phy-
sician’s altruism must not be affected by economic, bureau-
cratic, and political challenges that are faced by the physician 
and the patient. The principle of patient autonomy asserts 
that physicians make the recommendations but patients make 
the final decisions. Autonomy is the idea that people should 
have the right and freedom to choose, pursue, and revise their 
own life plans. The principle of social justice symbolizes 
that a patient–physician interaction exists in a community or 
society. The physician has a responsibility to the individual 
patient and a broader society to promote access and to elimi-
nate the disparities in health and the health care system. This 
calls upon the profession to promote a fair distribution of 
health care resources.

3.	 Correct answer: C. The principle of social justice symbol-
izes that a patient–physician interaction exists in a community 

This makes the speaker feel heard, keeps the focus on them, 
and lets the listener hear accurately. Say a resident says to his 
peer, “I can’t believe that the chairman, Dr. Marks, corrected 
and criticized me in front of the nurses. The nerve of him!” A 
reflective response is, “Wow, I hear how angry you are that Dr. 
Marks called you out on a mistake in public like that.” Other 
responses like sharing a similar story of one’s own or giving 
advice may be common and even appropriate at times, but they 
don’t have quite the same effect as reflective listening.

5.	 Correct answer: B. Using “I” statements to express emo-
tions, needs and opinions create honesty, vulnerability and 
humility in the speaker – as they may be saying things that are 
hard to say – and less defensiveness in the listener. It’s hard to 
argue with someone’s feelings. For example if a resident says 
to a nurse, “I felt embarrassed and humiliated when you yelled 
at me in front of my patient,” or “You are incredibly rude for 
yelling at me in front of my patient,” the nurse will more likely 
feel badly and apologize after hearing the former statement.

Chapter 4: Application of Principles of 
Professional Education for Physicians

1.	 Correct answer: C. The other options require understanding 
of NAS’s five levels according to the Dreyfus Competencies 
Model, Stages of Learning Model from Unconscious Incom-
petence to Unconscious Competence, and the RIME model.

2.	 Correct answer: D. Practice-based learning and improve-
ment (PBLI) is the ability to investigate and evaluate patient 
care practices, appraise and assimilate scientific evidence, 
and improve their patient care practices. Some qualities of 
PBLI include: quality improvement (QI) and performance 
improvement (PI); evidence-based practice; guidelines/best 
practices/benchmarks; continuous professional development 
(CPD)/continuing medical education (CME); teaching skills; 
lifelong learning and practice self-assessment; and utiliza-
tion of medical informatics and information technology to 
improve patient care (acgme.org).

3.	 Correct answer: E. Adults are predominately self-directed 
and learner-centered. Reflection is a source for learning and 
improvement. Learner’s past experience, knowledge, skills, 
values, and motives impact their need for learning. Adults 
prefer immediate feedback after their performance. Learning 
is relevant, meaningful, practical, and relates to current task 
and application.

4.	 Correct answer: D. This is a learning contract between the 
resident and the faculty supervisor and outlines what should 
happen when rotation begins. B (background assessment of 
resident competency), O (opportunities offered during rota-
tion, and seek resident need for opportunities), G (goals/objec-
tives/competencies of rotation), E (when, how, and by whom 
will resident be evaluated?), R (rescue plan, consequences, 
remediation plan if milestones not being met), D (mutual 
understanding of deal).

5.	 Correct answer: A. Wolpaw’s SNAPPS six-step model is an 
ideal learner-centered process for conducting case presenta-
tions where the resident presenting the case takes the active 
lead. Shewhart Deming’s PDSA (plan/do/study-check/act) 
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developed a Code of Conduct for the practice of rehabilita-
tion medicine. This code is meant to “serve as a guideline for 
professional and personal behavior and to promote the highest 
quality of physiatric care.” The code is meant to outline ethi-
cal practice for physiatrists. The code addresses relationships 
between physiatrists and their patients and families, members 
of the rehabilitation team, other physicians, and the commu-
nity and government. It also addresses research and scholarly 
activities.

3.	 Correct answer: C. The Code addresses conflicts of interest 
that can impact patient care by stating: “Conflicts of interest 
must be resolved in the best interest of the patient.” Physicians 
must identify potential conflicts of interest and disclose them 
to their patients.

4.	 Correct answer: D. The physician should ask clinical ques-
tions designed to elicit information from patients about their 
ideas about what they think might be wrong with them and 
their feelings and fears about their illness.

5.	 Correct answer: C. The 10 professional responsibilities from 
the Physician Charter published by the American Board of 
Internal Medicine Foundation and the American College 
of Physicians Foundation are as follows: (a) commitment to 
professional competence, (b) commitment to honesty with 
patients, (c) commitment to patient confidentiality, (d) com-
mitment to maintaining appropriate relations with patients, 
(e) commitment to improving quality of care, (f) commit-
ment to improving access to care, (g) commitment to a just 
distribution of finite resources, (h) commitment to scientific 
knowledge, (i) commitment to maintaining trust by manag-
ing conflicts of interest, and (j) commitment to professional 
responsibilities.

Chapter 7: Systems-Based Practice

1.	 Correct answer: A. According to the IHI, the purpose of  
performing an RCA is to understand the systems failures that 
led to the adverse event in order to prevent it from happen-
ing again in the future. A root cause analysis seeks to learn 
what happened and why, and what can be done that both  
prevents recurrence and maintains confidence in patient 
safety measures in the future.

2.	 Correct answer: C. The patient admitted to the IRF follow-
ing a recent serious illness or exacerbation of a serious illness 
has a decreased ability to perform activities of daily living 
or ambulate safely. He or she needs close medical monitor-
ing of his or her illness or comorbidities, needs rehabilitation 
nursing services 24 hours per day and 7 days per week, can 
actively participate in a rehabilitation program of 3 hours per 
day for 5 days per week, can achieve realistic goals in a rea-
sonable period of time, and can safely be discharged to home 
or a community setting.

3.	 Correct answer: A. Ottenbacher and Graham described four 
types of barriers to access for rehabilitation services: finan-
cial, personal, structural, and attitudinal. Financial barriers 
include insurance coverage and out-of-pocket expenses for 
treatments. Personal barriers include lack of understanding 
of rehabilitative resources available, lack of knowledge about 

or society. The physician has a responsibility to the individ-
ual patient and a broader society to promote access and to 
eliminate the disparities in health and the health care system. 
This calls upon the profession to promote a fair distribution of 
health care resources.

4.	 Correct answer: B. The principle of patient autonomy 
asserts that physicians make the recommendations but 
patients make the final decisions. The physician is an expert 
advisor who must inform and empower the patient to base 
a decision on scientific data and how this information can 
and should be integrated with the patient’s preferences. 
The patient’s decision about his or her care must be para-
mount, as long as those decisions are in keeping with ethical 
practice and do not lead to demands for inappropriate care. 
The patient’s family can make decisions only in the event 
when the patient lacks decision-making capacity based on 
the medical recommendation as well as the patient’s prior 
expressed preferences, if any.

5.	 Correct answer: D. The 10 professional commitments in 
the Charter of Medical Professionalism are (a) professional 
competence, (b) honesty with patients, (c) patient confiden-
tiality, (d) maintaining appropriate relations with patients,  
(e) improving the quality of care, (f) improving access to care,  
(g) just distribution of finite resources, (h) scientific knowledge, 
(i) maintaining trust by managing conflicts of interest, and  
(j) professional responsibilities.

6.	 Correct answer: C. The principle of Double effect is an 
important ethical principle designed to ensure safe and ade-
quate patient care and to protect health care providers who 
treat these patients. It validates the use of treatments that are 
aimed at relieving suffering even in the event that these inter-
ventions may inadvertently shorten a patient’s life. The intent 
of treatment must be to relieve symptoms, not to end life. The 
four elements of the doctrine are as follows: (a) the good effect  
has to be intended (pain or dyspnea relief with opioids); 
(b) the bad effect can be foreseen but not intended (awareness 
of possible shortening of life); (c) the bad effect cannot be the 
means to good effect (cannot end life to relieve dyspnea); (d) 
the symptoms must be severe enough to warrant taking risks. 
(This is proportionality.)

Chapter 6: Professionalism

1.	 Correct answer: A. Impaired physicians can have a signifi-
cant negative impact on patient care as well as on the effec-
tiveness of the team providing care to the patient. According 
to the Federation of State Medical Boards, the definition of an 
impairment is “the inability of a physician to practice medi-
cine with reasonable skill and safety as a result of a mental 
disorder or physical illness or condition, including but not 
limited to those illnesses or conditions that would adversely 
affect cognitive, motor or perceptive skills or substance-
related disorders including abuse and dependency of drugs 
and alcohol.”

2.	 Correct answer: A. The Ethical Issues Subcommittee of 
the Medical Practice Committee of the American Academy 
of Physical Medicine and Rehabilitation (AAPM&R) has 
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4.	 Correct answer: D. The most important person on any health 
care team is the patient. Patient-centric models are now being 
adopted across the health care industry as evidenced in Patient 
Aligned Care Teams (PACTs) in the VA.

5.	 Correct answer: B. Hand transplants are a major undertak-
ing and are not the answer for everyone. They are considered 
when there are multiple amputations, particularly in military-
related injuries. The screening for hand transplants is complex 
and needs to include a functional assessment and mainly a 
psychological assessment for candidacy. As in all transplants, 
this will involve a commitment to a lifetime of immunosup-
pressive therapy as well as almost 2 years of intensive occupa-
tional therapy in order to perform basic hand functions.

6.	 Correct answer: A. Errors most commonly occur in hand-
offs between services, changes in shifts, and change of health 
care teams. The communication during these transitions is 
key to avoiding errors. The Joint Commission realizes this 
and looks for system applications in facilities and via tracer 
rounds on all who are involved in a particular patient’s care.

Chapter 10: Lower Extremity Amputation

1.	 Correct answer: D. While all of these issues are important 
in a physiatric history, an issue often overlooked and impor-
tant for donning and doffing prosthesis is hand dexterity. This 
should be a consideration for deciding the type of suspension 
and prosthesis that may be used in each individual patient.

2.	 Correct answer: C. Choke syndrome is an important issue 
to note and correct in a new amputee for both functional and 
safety issues. The first step in correcting choke syndrome, 
before making major modifications to the socket, is that a dis-
tal socket pad should be used to see whether this alleviates 
the issue. This is both the most efficient and cost-effective 
means of correcting the situation and often fixes the situation 
without major fabrication or changes.

3.	 Correct answer: C. CARF accreditation has become a 
system standard in defining a program that is focused on 
effective and efficient rehabilitation and outcome-based 
measures. The Commission in the recent years has empha-
sized a holistic approach as evidence-based medicine has 
demonstrated that a holistic approach in rehabilitation is 
more beneficial to patients in both functional outcome and 
psychosocial well-being.

4.	 Correct answer: E. Clear and efficient communication with 
a patient should be a goal for the physician in communicating 
with the patient. A slow-to-moderate pace, varying tone dem-
onstrating conversational appearance, appropriate time, and 
vocabulary are all integral to effective communication with a 
patient. It is not, however, the physician’s duty to convey treat-
ment plan information to all who visit the patient, as this can 
be both time-consuming and possibly a HIPAA-related issue.

5.	 Correct answer: B. Complex regional pain syndrome can be 
devastating, but is not an indication for elective amputation. 
Instead, the most appropriate next step would be to have this 
patient see a counselor who specializes in pain to help with 
coping strategies and to remove focus on a surgery that would 
more likely limit function rather than improve function.

how to access these services by patients, and socioeconomic 
factors. Examples of structural barriers include referral pat-
terns restricted to specific providers and institutions, and the 
3-hour rule, which limits access to certain types of rehabili-
tation facilities. Attitudinal barriers are based on individual 
beliefs and preferences about rehabilitation services and their 
outcomes.

4.	 Correct answer: D. In order for an IRF to be paid under the 
prospective payment system instead of the acute care hospital 
inpatient prospective payment system, the facility must treat 
patients with 1 of 13 medical conditions for a minimum of 
60% of its total inpatient population. This compliance thresh-
old is known as the “60 percent rule.” These medical con-
ditions are stroke, spinal cord injury, congenital deformity, 
amputation, major multiple trauma, hip fracture, brain injury, 
and neurological disorders (multiple sclerosis, motor neuron 
disease, polyneuropathy, muscular dystrophy, Parkinson’s 
disease, and burns).

5.	 Correct answer: A. A course of outpatient rehabilitation 
commonly includes services provided by physical therapists, 
occupational therapists, speech pathologists, and physiatrists. 
Medicare pays for services provided by skilled professionals, 
which are appropriate, effective for a patient’s condition, and 
reasonable in terms of frequency and duration. The benefi-
ciary must be under the care of a physician, have a treatable 
condition, and be improving. Medicare does not cover main-
tenance-level outpatient therapy services.

6.	 Correct answer: B. Medicare covers costs of an admission in 
a skilled nursing facility for patients following a hospital stay 
of at least 3 days that requires specialized nursing and/or reha-
bilitative care. Medicare pays the SNF on a predetermined per 
diem rate for up to 100 days through a prospective payment 
system. The base payment rate takes into account geographic 
differences in labor costs and case mix. Case mixes enable 
the Resource Utilization Groups (RUGs), which have nursing 
and rehabilitative therapy weights that are applied to the base 
payment rate.

7.	 Correct answer: C. According to Peter Senge, systems 
thinking is the practice of seeing wholes. It is a framework for 
identifying significant relationships between the influences of 
macrocosmic forces and structures rather than within them. 
It is seeing patterns of change, rather than static snapshots. 
It is a focus on “circles of causality” and interrelationships, 
rather than linear cause-and-effect chains, and underscores 
the maxim that “every influence is both cause and effect. 
Nothing is ever influenced in just one direction.”

Chapter 9: Upper Extremity Amputee

1.	 Correct answer: B. The ideal shape of a transhumeral ampu-
tee should be cylindrical to allow optimal fit of the socket.

2.	 Correct answer: B. Phantom limb pain is reduced from imme-
diate placement in a compressive rigid dressing. The most com-
mon type of compressive dressing used has been an IPOP.

3.	 Correct answer: C. Joint Commission and the Accredita-
tion have stressed the holistic and spiritual approach to all 
patients.
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Patient  education about this is important to reassure a 
patient that the altered responses are normal post transplant 
and to allow them to incorporate longer warm-up and cool-
down periods for exercise.

Chapter 12: Cancer Rehabilitation

1.	 Correct answer: B. Cisplatin is a platinum-based compound 
that is used to treat metastatic testicular and ovarian cancers 
and advanced bladder cancer. It has been linked with dose-
related and cumulative nephrotoxicity, ototoxicity, myelosup-
pression, nausea, vomiting, and peripheral neuropathy. The 
neuropathy usually occurs after several months of therapy; 
however, it can be seen even after one treatment or after the 
treatment has been discontinued. Elderly patients may be 
more susceptible to developing the peripheral neuropathy. 
Dorsal column myelopathy and autonomic neuropathy have 
also been reported.

2.	 Correct answer: A. Breast, lung, prostate, renal, and thyroid 
cancers have been linked with metastasis to bone. Metastatic 
lesions can increase the risk of pathological fracture. Factors 
such as size of lesion, type of lesion, site of lesion, and pain 
can be used to characterize the risk of a pathological frac-
ture. Weight-bearing precautions should be established prior 
to inception of a rehabilitation program in patients with meta-
static disease to bone.

3.	 Correct answer: D. Cancer staging describes the extent or 
severity of a patient’s malignancy and is based on the TNM 
system, which stands for T = tumor (size of the primary 
tumor); N = nodes (whether the cancer has spread to regional 
lymph nodes); M = metastasis (distant spread). The TNM 
classification system is specific to the cancer type.

4.	 Correct answer: B. Prehabilitation is really the beginning 
of the cancer rehabilitation care continuum and has been 
defined as “a process on the cancer continuum of care that 
occurs between the time of cancer diagnosis and the begin-
ning of acute treatment and includes physical and psycho-
logical assessments that establish a baseline functional level, 
identify impairments, and provide interventions that promote 
physical and psychological health to reduce the incidence and/
or severity of future impairments.”

5.	 Correct answer: C. This is multifactorial in nature: (a) reluc-
tance on the part of patients to tell their oncologists about their 
problems with ambulation, generalized weakness, impaired 
balance, and cognition; (b) lack of awareness and inquiring 
about these problems on the part of the ontological team; and 
(c) lack of referral for appropriate rehabilitation services.

Chapter 13: Stroke

1.	 Correct answer: E. Age, gender, race, and heredity have been 
identified as nonmodifiable risk markers for stroke. Although 
these factors cannot be modified, their presence helps identify 
those at greatest risk, allowing treatment of those risk factors 
that can be modified, such as hypertension, diabetes mellitus, 
and cigarette smoking.

2.	 Correct answer: B. Atrial fibrillation is an arrhythmia in 
which blood does not flow quickly through the heart, which 

6.	 Correct answer: A. Multiple studies have demonstrated 
transition periods are the most common time for a medical 
error to occur. This can be seen in deletion of allergies, acci-
dental changes in medications or dosing, or miscommunica-
tion of precautions. While it is always important to follow 
systems processes and communication protocols, transition 
times are the most important time to recheck and review for 
these errors.

Chapter 11: Cardiopulmonary 
Rehabilitation

1.	 Correct answer: D. This is the measured physiological effi-
ciency of oxygen extraction by cardiac myocytes. It is impor-
tant to know this as it reflects a high degree of extraction of 
oxygen at all levels of activity and reflects that any reduction 
of blood flow will cause ischemia to the heart tissue.

2.	 Correct answer: A. This is a measured value from experi-
mental physiology. The reason it is important for physiatrists 
and those who work with patients with disability to know this 
is that many of our patients perform exercise in a non-erect 
position—either seated or sometimes in recumbent positions. 
Exercise in these other positions and with arms increases the 
myocardial oxygen consumption relative to the same level of 
activity in nondisabled individuals and places patients with 
disability at greater risk of myocardial ischemia.

3.	 Correct answer: C. This is an established and measured value 
form of exercise physiology. It appears that the more intensive 
the exercise the greater the effect, so there is a dose–response 
curve. The latest investigations are looking into the efficacy 
and safety of high-intensity interval training, which may be 
most effective of all, but has possible adverse side effects in 
some populations. This is a dynamic area of exercise physiol-
ogy that may have new recommendations in coming years.

4.	 Correct answer: D. This is the benefit of exercise training. 
With exercise, the heart muscle (unless the patient has severely 
decreased ejection fraction below 25%) with hypertrophy can 
be able to have a higher ejection fraction at all stages of activ-
ity. Along with a higher ejection fraction, the heart will also 
have enhanced relaxation so that end diastolic volume will 
increase and end systolic volume will decrease. This yields a 
higher volume with each heartbeat (increased stroke volume). 
An increased stroke volume is beneficial as it will allow a 
lower heart rate for any level of activity. Since heart rate is the 
major determinant of mVO

2
, this will lower the incidence of 

angina or ischemia at a given workload.
5.	 Correct answer: D. This is the effect of cardiac denerva-

tion in the transplanted heart. Patients post transplant will 
have no vagal or sympathetic innervation of their heart as 
those nerves are not reconnected as a part of the normal 
transplant surgery. The result is a lack of parasympathetic 
inhibition at rest (higher heart rate at rest) and a blunted 
heart rate at exercise due to a lack of sympathetic inner-
vation. There is also a delayed onset of increase in heart 
rate in response to exercise since only circulating catechol-
amines can increase heart rate, and a prolonged recovery 
to baseline due to the lack of parasympathetic innervation. 

Cristian_87833_PTR_Answers_367-380_13-08-14.indd   372 18/08/14   7:24 AM



Answersâ•‡ ■â•‡ 373

2.	 Correct answer: C. This patient has chronic daily posttrau-
matic migraine headache that is interfering with his function. 
At this point, he requires not only an abortive but also a pro-
phylactic treatment because his headaches are daily.

3.	 Correct answer: D. Obstructive sleep apnea is often seen 
after a traumatic brain injury. Headache upon awakening from 
sleep and unrefreshed sleep are some of the symptoms that 
may raise suspicion of sleep apnea. In addition to treatment of 
her headache, she also should be referred for a sleep study.

4.	 Correct answer: B. Although this 70-year-old man appeared 
to be back to his baseline, he may be in a lucid interval. It 
is imperative to rule out intracranial bleed and a CT scan is 
indicated in this case.

Non contrast head CT is indicated (level A recommen-
dations) when the patient has loss of consciousness or post-
traumatic amnesia plus one or more of the following: age 
>60 years, GCS <15, headache, vomiting, evidence of trauma 
above the clavicle, posttraumatic seizure, drug or alcohol 
intoxication, short-term memory impairment, coagulopathy, 
or focal neurological deficit.

5.	 Correct answer: A. Early education of patients and their fam-
ilies is the best available treatment for mild TBI and for pre-
venting or reducing the development of persistent symptoms.

Chapter 16: Spinal Cord Injury

1.	 Correct answer: B. Per ISNCSCI convention, each key muscle 
is thought to be innervated by two nerve roots. If the muscle 
strength is normal or 5/5 in a particular key muscle, both its nerve 
roots are thought to be intact. If the muscle strength is 3/5 or 4/5, 
one root is thought to be intact and the other impaired, while if 
strength is less than 3/5, neither root is thought to be intact. As 
the elbow flexors are innervated by the C5 and C6 nerve roots 
and the wrist extensors by the C6 and C7 nerve roots, the motor 
level on the right is by definition C6, while on the left it is C5.

2.	 Correct answer: A. After SCI, HO is most commonly found 
around the hip.

3.	 Correct answer: E. Injury to the spinal cord at a discrete 
location results in LMN injury at the level of injury and UMN 
injury at levels below. A cauda equina syndrome by defini-
tion is an injury to nerve roots within the canal distal to the 
termination of the cord and is an LMN-type injury. As sacral 
reflexes usually are not present after cauda equina injury, 
reflex evacuation of the rectum cannot take place.

4.	 Correct answer: B. A constellation of weakness greater in the 
arms than the legs and variable bowel and bladder involvement 
combined with a mechanism of injury that includes hyperex-
tension of the cervical spine in the setting of underlying cervi-
cal spondylosis is pathognomic of a central cord syndrome.

5.	 Correct answer: D. Approximately 20% of deaths after SCI 
are related to respiratory causes; of these, nearly 80% are 
pneumonia.

Chapter 17: Parkinson Disease

1.	 Correct answer: C. PD is a neurological disease that affects 
the motor system. It is a result of the loss of dopaminer-
gic brain cells that control motor function. PD is a clinical 

makes it more likely for a clot to form. The source of embolic 
strokes is most often cardiac in nature as up to 75% of all car-
diac emboli travel up to the brain, causing an ischemic stroke.

3.	 Correct answer: A. As much as 85% of strokes are ischemic 
in nature; they can be divided into embolic and thrombotic.

4.	 Correct answer: C. Heterotopic ossification is the pres-
ence of bone tissue growth in an area outside the skeleton. 
It is a complication most frequently noted in musculoskeletal 
trauma, spinal cord injury, and brain injury.

5.	 Correct answer: C. As many as 15% of stroke patients suffer 
from urinary incontinence 1 year post stroke.

Chapter 14: Moderate and Severe 
Traumatic Brain Injury

1.	 Correct answer: B. Severity of TBI is graded based upon 
GCS, PTA, and LOC. Using Table 14.1, GCS places the 
patient in the moderate severity category, LOC in the mild 
severity category, and PTA in the moderate severity category. 
When grading severity, use the worst severity indicated by the 
three measures. In this patient’s case, it is moderate.

2.	 Correct answer: D. Autonomic dysfunction or dysautonomia 
is characterized by hypertension, tachycardia, and diaphore-
sis due to increased sympathetic tone.

3.	 Correct answer: D. Beta-blockers (propranolol), SSRIs 
(sertraline), antiepileptics (valproic acid), and antipsychotics 
(olanzapine) are effective in treating agitation after TBI. Acet-
aminophen has not been evaluated in the treatment of agita-
tion after TBI.

4.	 Correct answer: A. Baclofen, tizanidine, diazepam, and 
clonazepam all are active on the central nervous system at dif-
ferent receptors. By acting upon the central nervous system, 
they will cause sedation. Dantrolene acts within the muscle 
and does not cause sedation.

5.	 Correct answer: B. The Centers for Disease Control and 
Prevention (CDC) calculates the lifetime costs of a person 
severely injured by TBI as between $600K and $1.875M.

Chapter 15: Mild Traumatic Brain Injury

1.	 Correct answer: D. This marine sustained a head trauma that 
induced a physiological disruption of brain function manifested 
as 10-minute alteration in mental state (dazed and confused). 
The other options are incorrect. Option A is incorrect because 
the LOC was longer than 30 minutes; option B is incorrect 
because the GCS was lower than 13; in options C and E the 
persons do not fulfill any of the ACRM criteria for MTBI. 

In order to meet the ACRM criteria for mild TBI, a trau-
matically induced physiological disruption of brain function 
must be manifested by at least one of the following: (a) LOC,  
(b) any alteration in mental state at the time of the accident, (c) any  
loss of memory immediately before or after the accident, and 
(d) focal neurological deficit that may or may not be transient. 
The limit included in this definition is that the loss of con-
sciousness cannot exceed 30 minutes; the initial GCS after 30 
minutes cannot be lower than 13; and the period of posttrau-
matic amnesia (PTA) cannot exceed 24 hours.
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appearance. Many patients are not aware of their myotonia but 
it usually can be seen on examination when there is delayed 
relaxation of the fingers after forceful hand grip. Percussion 
of muscle groups gives rise to a delayed relaxation. Associ-
ated manifestations include cataracts, mild mental retarda-
tion, infertility, and cardiac arrhythmias/cardiomyopathy.

5.	 Correct answer: D. Acetylcholine receptor at the postsynap-
tic neuromuscular junction causes destruction of the recep-
tors. Early symptoms of myasthenia include ptosis and double 
vision secondary to ocular muscle weakness. Approximately 
10% of patients will have a thymoma; thus, imaging with 
chest x-ray (CXR) or computed tomography (CT) scan are 
often indicated. Specialized EMG testing with increased jitter 
on single-fiber EMG or a decremental response on repetitive 
stimulation at slow rates help confirm myasthenia gravis.

Chapter 19: Multiple Sclerosis

1.	 Correct answer: A. The sine qua non of MS is that symp-
tomatic episodes are “separated in time and space”—that 
is, episodes occur months or years apart and affect different  
neuroanatomic locations. As an example, a patient may pres-
ent with paresthesias of a hand that resolves, followed a few 
months later by weakness in a leg or visual disturbances. 
In addition, the duration of the attack should be longer than 
24  hours. Presentation of MS often varies among patients. 
Some patients have a predominance of cognitive changes, 
while others present with prominent ataxia, hemiparesis or 
paraparesis, depression, or visual symptoms. Additionally, it 
is important to recognize that the progression of physical and 
cognitive disability in MS may occur in the absence of clini-
cal exacerbations.

2.	 Correct answer: C. The location where the patient spent the 
first 15 years of his or her life is valuable information since 
migration studies indicate that the likelihood of developing 
the disease depends on where a person spent the first 15 years 
of life.

3.	 Correct answer: C. MS is the most common cause of non-
traumatic disability affecting young people in the Northern 
Hemisphere. There are about 400,000 persons in the United 
States living with MS, and the prevalence ranges from 40 to 
220 per 100,000 people. The incidence of MS is 171/100,000 
persons, with females accounting for approximately 70% of 
cases.

4.	 Correct answer: D. Falls are the most important consequences 
of gait and balance disturbances in patients with MS. Studies 
reveal that about 50% to 60% of patients report at least one 
fall in the community within the past 2 to 6 months. Common 
activities in which falls occur are transfers and ambulation.

5.	 Correct answer: D. Whereas the use of disease-modifying 
therapies has been shown to reduce relapses and slow down 
the disease process, they come at a very high cost that pro-
hibits some patients from receiving them. This is especially 
problematic for low-income patients, whom may not have 
even received adequate education, particularly about immu-
nomodulating drugs. This is important in light of the fact that 
starting disease-modifying treatment earlier in the disease 

diagnosis that consists of primary motor signs of bradykine-
sia, resting tremor, rigidity, and gait/postural instability.

2.	 Correct answer: C. PD affects roughly 1% of the population  
over the age of 60, with the average onset at 60 years of age. 
About 10% of the PD population is below the age of 40. 
PD has been estimated to cause an additional $20 billion in  
societal cost.

3.	 Correct answer: B. PD is a neurological disease that affects 
the motor system. It is a result of the loss of dopaminergic 
brain cells that control motor function. These cells are pri-
marily located in the substantia nigra.

4.	 Correct answer: A. While there are many types of treat-
ment for PD targeting the symptoms of the disease, the gold 
standard medical treatment for PD is L-dopa. This directly 
correlates with the fact that the disease is caused by a loss 
of dopaminergic cells in the brain, and L-dopa increases the 
amount of dopamine available for neurons to use.

5.	 Correct answer: A. There are several common side effects 
of taking L-dopa, including nausea, vomiting, loss of appetite, 
lightheadedness, low blood pressure, and confusion. One side 
effect that can be of particular concern is dyskinesia, which is 
involuntary movement of the limbs or trunk. Apraxia, hemi-
ballismus, dementia, and urinary incontinence are not known 
side effects with the treatment of L-dopa.

6.	 Correct answer: A. Rehabilitation has been extremely effec-
tive in helping patients suffering from PD. With focused exer-
cises and rehabilitation, many of the symptoms of PD can be 
alleviated, such as problems with gait, voice disorders, trem-
ors, rigidity, cognitive decline, and depression.

Chapter 18: Neuromuscular Diseases

1.	 Correct answer: C. The American Academy of Neurology 
recommends the placement of gastrostomy tubes for indi-
viduals with ALS while they can still tolerate oral intake 
and before the forced vital capacity (FVC) falls below 50% 
of predicted to reduce the complications associated with the 
procedure compared with patients without severe respiratory 
compromise.

2.	 Correct answer: A. Amyotrophic lateral sclerosis (ALS) is 
the most common adult-onset motor neuron disease affecting 
1.8 per 100,000 with the average age of onset around 60 years 
of age.

3.	 Correct answer: D. Acute inflammatory demyelinating neu-
ropathy (AIDP), also known as Guillain-Barré syndrome, 
causes an acute generalized weakness with initial symptoms 
of distal numbness and areflexia/hyporeflexia. Cerebral spi-
nal fluid (CSF) of AIDP patients shows increased proteins and 
low white blood cell counts (cytoalbumino-disassociation). 
Nerve conduction studies may show prolonged or absent F 
reflexes. Campylobacter jejuni enteritis has been implicated 
as a trigger for AIDP. Treatment includes medical stabiliza-
tion and then treatment with plasmapheresis or IVIG.

4.	 Correct answer: D. Myotonic dystrophy type I (DM1) is an 
autosomal dominant disease that is linked to chromosome 19. 
The neck flexors are affected early, and atrophy and weak-
ness of the facial and jaw muscles results in a “hatchet face” 
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2.	 Correct answer: C. The common life span of the majority of 
joint replacements is approximately 10 to 20 years in 90% of 
patients.

3.	 Correct answer: C. Antibiotics serve to both protect and 
treat bacterial infections associated with surgery. Antibiotics 
do not directly affect the other complications of bone frac-
tures, joint dislocations, contractures, and joint pain.

4.	 Correct answer: E. All of these diseases can cause joint pain 
in adults, including the hip joint.

5.	 Correct answer: D. According to recent studies, over the 
years of 1990 and 2002, there has been an increase of approx-
imately 50%.

Chapter 22: Spasticity

1.	 Correct answer: D. Using “open-ended” questions is the cor-
rect answer. All of the other choices are not correct exam-
ples of effectively communicating between physicians and 
patients when dealing with spasticity. Using “open-ended” 
questions showing empathy and listening promote effective 
communication.

2.	 Correct answer: C. Baclofen binds to GABA receptors in 
the spinal cord to inhibit the reflexes that lead to increased 
tone. Baclofen is typically started at a lower dose to avoid 
the side-effect profile of sedation. It should not be imme-
diately withdrawn, as doing so may cause possible sei-
zures. Tizanidine and clonidine are both alpha 2 agonists. 
Dantrolene works in the striated muscle at the level of the 
sarcoplasmic reticulum. Botulinum toxin irreversibly binds 
neuromuscular junction transmission by inhibiting presyn-
aptic acetylcholine release. Clinical efficacy of botulinum 
toxin is typically up to 3 to 4 months and recovery is due to 
axonal sprouting.

3.	 Correct answer: B. One of the key roles that the physiat-
rist plays in caring for a patient with spasticity is to be their 
advocate. There are few, if any, other fields in medicine that 
truly understand spasticity, its impact on function, and the 
treatment options available. Treatment should not be guided 
solely by patient presentation but rather should be guided 
on goals set by the patient and their caregivers. Goals set 
will be specific to each patient. Although the physiatrist is 
an important part of the patient’s care team, goals are set 
by patients and/or their caregivers, not by the physician. 
Another responsibility of the physiatrist is to ensure patients 
have all options available to them, regardless of economic 
status or insurance plan.

4.	 Correct answer: C. Although cost, side effects, and insur-
ance coverage are all important factors to consider, ultimately 
it is the patient’s decision as to which treatment option he 
or she would like to pursue. Physiatrists are responsible for 
ensuring the patient is equipped with all the information he 
or she needs to make an informed consent, which includes 
information about cost and insurance coverage, as well as risk 
vs. benefit analysis. Physician preference should not be a fac-
tor when presenting options to patients.

5.	 Correct answer: C. The MAS is scored from 0 to 4 with a 
1+. A MAS of 0 indicates no increase in muscle tone, a 1 is 

process before signs of disability start result in less cost per 
quality-adjusted year and improvements in long-term effects 
of MS.

Chapter 20: Osteoarthritis

1.	 Correct answer: C. Obesity is a strong and modifiable risk 
factor for osteoarthritis, both locally and systemically. Weight 
reduction has been proven to reduce both the development and 
progression of osteoarthritis. Therefore, prevention efforts 
and education aimed at weight management or weight reduc-
tion are likely to reduce the prevalence and slow the progres-
sion of osteoarthritis at a population level.

2.	 Correct answer: E. The initial diagnosis of osteoarthritis is 
often based on the clinical findings, and routine imaging is not  
recommended for most cases. The signs and symptoms of 
osteoarthritis are often apparent before the development of 
plain radiographic changes; therefore, plain radiographs are 
insensitive for early osteoarthritis and normal radiographs do 
not rule out the diagnosis. Musculoskeletal ultrasound, MRI, 
and CT scanning are not recommended for routine evaluation, 
but are often done to rule out other potential causes of pain. The 
choice of modality will depend on the differential diagnosis.

3.	 Correct answer: B. Medications available for the treatment 
of osteoarthritis are prescribed for the relief of pain. There are 
currently no available agents that prevent or reduce the pro-
gression of osteoarthritis. The first-line agent for pain relief 
is acetaminophen. NSAIDs are second-line agents and the 
choice of NSAID should be based on risk factors, as both non-
selective and COX-2-selective NSAIDs have similar efficacy. 
Opioids of any type are considered only for patients who have 
contraindications to or treatment failure with acetaminophen 
or NSAIDs.

4.	 Correct answer: D. Exercise has been shown in clinical 
studies to assist with weight management and has resulted 
in greater weight loss when combined with reduced caloric 
intake. Regular exercise maintains muscle strength, which 
protects the articular cartilage from the effect of forces across 
the joint. Additionally, it protects against functional decline 
and reduces pain over time.

5.	 Correct answer: A. ACL injury prevention programs have 
resulted in declines in injury rates and consist of eccentric 
training programs, not concentric exercise programs. In addi-
tion, the prevention programs utilize a variety of strategies 
that include avoidance of high-risk behaviors, balance and 
proprioceptive training, standardized warm-ups and prac-
tices, and training in sports-specific agility skills.

Chapter 21: Rehabilitation Following 
Total Knee Arthroplasty and Total Hip 
Arthroplasty

1.	 Correct answer: C. There are several complications to be 
aware of after joint arthroplasty surgery. These include, but 
are not limited to, infections, blood clots, joint dislocation, 
nerve injuries, and contractures. Increased muscle tone is not 
a known common complication of joint arthroplasty.
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their full range and an ROM of 5° to 115° would be found on 
examination.

4.	 Correct answer: C. Corticosteroid injections for tendon-
itis can have both short- and long-term complications. 
Short-term complications include shrinkage (atrophy) and 
lightening of the color (depigmentation) of the skin at the 
injection site, introduction of bacterial infection into the 
body, local bleeding from broken blood vessels in the skin 
or muscle, and aggravation of inflammation in the area 
injected because of reactions to the corticosteroid medi-
cation (postinjection flare). In people who have diabetes, 
cortisone injections can elevate their blood sugar. Tendons 
can be weakened by corticosteroid injections in or near ten-
dons, and tendon ruptures as a result have been reported, 
thus making tendon rupture a feared complication of corti-
costeroid injection for tendonitis.

Long-term risks of corticosteroid injections depend on 
the dose and frequency of the injections. With higher doses 
and frequent administration, potential side effects include 
thinning of the skin, easy bruising, weight gain, puffiness of 
the face, acne (steroid acne), elevation of blood pressure, cata-
ract formation, osteoporosis, and avascular necrosis.

Pain and soreness at the injection site can occur but is not 
a feared complication of injection.

Urinary retention, risk of cancer, and risk of bone frac-
tures are not direct complications of corticosteroid injections.

5.	 Correct answer: B. The rotator cuff muscles are made up of 
a group of four muscles that are important in shoulder move-
ments and in maintaining glenohumeral joint stability. These 
muscles arise from the scapula and connect to the head of the 
humerus, forming a cuff at the shoulder joint. They hold the 
head of the humerus in the small and shallow glenoid fossa of 
the scapula. The names of these four muscles can be remem-
bered by the acronym SITS, which stands for the supraspi-
natus muscle, infraspinatus muscle, teres minor muscle, and 
subscapularis muscle. The teres minor muscle originates from 
the middle half of the lateral border of the scapula and inserts 
on the inferior facet of the greater tuberosity of the humerus 
to externally rotate the arm.

The teres major muscle, although helping stabilize the 
humeral head in the glenoid cavity, is not considered one of 
the four rotator cuff muscles. It functions as a medial rotator 
and adductor of the humerus and assists the latissimus dorsi in 
drawing the previously raised humerus downward and back-
ward (extension, but not hyperextension).

The deltoid muscle originates from the lateral third of the 
clavicle, acromion, and spine of the scapula and inserts into the 
middle of the lateral surface of the humerus (deltoid tuberosity) 
acting to abduct the arm. It is not part of the rotator cuff muscles.

The rhomboid major muscle originates from the tho-
racic spine (T2–T5) and inserts into the scapula to retract the 
scapula.

The long head of the triceps muscle does stabilize the 
shoulder joint, but the main action of the muscle is elbow 
extension. It is not part of the rotator cuff muscles.

a slight increase in muscle tone manifested by a catch and 
release or by minimal resistance at the end of the range of 
motion when the affected part(s) is moved in flexion or exten-
sion, a 1+ is a slight increase in muscle tone manifested by 
a catch and followed by minimal resistance throughout the 
remainder (less than half) of the ROM, a 2 is a more marked 
increase in muscle tone through most of the ROM but affected 
part(s) are easily moved, a 3 is a considerable increase in mus-
cle tone making passive movement difficult, and a 4 indicates 
that affected parts are rigid.

Chapter 23: Musculoskeletal Disorders: 
Upper Extremity

1.	 Correct answer: C. de Quervain tenosynovitis is a teno-
synovitis of the sheath that surrounds the two tendons that 
control movement of the thumb, the extensor pollicis brevis 
and abductor pollicis longus tendons. Finkelstein’s test, which 
was described in 1930 by Harry Finkelstein, an American 
surgeon, is used to diagnose de Quervain syndrome in people 
who have wrist pain. The patient, either sitting or standing, 
forms a fist around the thumb. The examiner stabilizes the 
forearm while holding the patient’s fist with his or her other 
hand. The examiner then moves the wrist into ulnar devia-
tion. If there is an increased pain in the radial styloid process 
and along the length of the extensor pollicis brevis and abduc-
tor pollicis longus tendons, then the test is positive. Neer’s 
and Hawkins’ tests are used to help localize pathology to the 
rotator cuff and not the wrist. Green test is not an actual test 
at the time of chapter publication. Phalen test is a test of the 
wrist and hand, but it is used to help diagnose carpal tun-
nel syndrome, not de Quervain syndrome. Phalen’s maneuver 
pinches the median nerve between the transverse carpal liga-
ment and the anterior border of the distal end of the radius, 
causing compression of the median nerve within the carpal 
tunnel, leading to burning, tingling, or a numb sensation over 
the thumb, index, middle, and ring fingers.

2.	 Correct answer: D. Manual muscle testing (MMT), an 
important part of the physical examination, is used to deter-
mine the extent and degree of muscular weakness resulting 
from disease, injury, or disuse. A consistent method of manu-
ally testing muscle strength is essential to assess accurately 
a patient’s present status, progress, and the effectiveness of 
the treatment program. Manual muscle testing is graded on a 
scale of 0 to 5, with a score of 5 out of 5 for normal strength 
and a score of 0 out of 5 when no contraction is palpable in 
the muscle. If a patient is able to resist only against moderate 
pressure throughout ROM, he or she is graded a 4 out of 5.

3.	 Correct answer: D. The normal range of motion (ROM) for 
elbow flexion and extension is from 0° to 145°. The normal 
range of motion for pronation and supination of the fore-
arm would be 0° to 90°. The shoulder is the only joint of the 
upper extremity that is able to move 180°. Shoulder flexion 
and abduction both have normal ROM values of 0° to 180°. 
After a serious elbow injury, many patients will not regain 
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5.	 Correct answer: B. Anakinra (Kineret®) is the only IL-1 
inhibitor. Etanercept (Enbrel®), Infliximab (Remicade®), and 
Adalimumab (Humira®) are TNF-alpha blockers. Gabapentin 
(Neurontin®) is a GABA analog used to treat neuropathic pain 
and epilepsy.

Chapter 26: Fibromyalgia

1.	 Correct answer: D. Chronic widespread pain is character-
ized as pain for a minimum of 3 months’ duration in all four 
quadrants of the body, including the axial skeleton. The pain 
must be present on both sides of the body, both above and 
below the waistline.

2.	 Correct answer: A. Aerobic training with low-intensity exer-
cise improves fatigue and depression, and participants were 
found to tolerate increased levels of pressure over their ten-
der points. Aerobic training has also been shown to reduce 
muscle and cognitive fatigue and to decrease symptoms of 
depression.

3.	 Correct answer: D. Both EULAR and APS recommend a 
multidisciplinary approach emphasizing both pharmaco-
logical and nonpharmacological treatment modalities. The 
treatment should be tailored individually based on present-
ing symptoms and comorbid conditions. Moreover, the APS 
gave its highest level of recommendation to aerobic exercise, 
cognitive-behavioral therapy (CBT), amitriptyline, and multi-
component therapy.

4.	 Correct answer: A. With regard to fibromyalgia, there is per-
haps no other disease entity that requires more comprehensive 
patient communication in combination with best diagnostic 
practices. The initial and most important step in effective 
patient communication is an acknowledgment that FMS is 
real and has a medical explanation. The physician should 
assure the patient that the condition is not life-threatening, 
and that even though no cure currently exists, treatment strat-
egies are available to lessen pain and improve function.

5.	 Correct answer: B. The fibromyalgia patient should be 
treated with respect and compassion, particularly given that 
he or she is often misdiagnosed with rheumatologic condi-
tions or psychiatric disorders prior to the arrival at a diagno-
sis of fibromyalgia. Patients suffering from FMS have seen 
on average four physicians and have waited 2.3 years prior to 
receiving their correct diagnosis.

Chapter 27: Cervical Radiculopathy

1.	 Correct answer: C. Hoffman’s sign is a sign of upper motor 
neuron lesion, which is seen in cervical myelopathy. Periph-
eral neuropathy, cervical radiculopathy, and brachial plexopa-
thies are lower motor neuron lesions. Cervical myofascial 
pain syndrome is a myofascial entity and not an upper motor 
lesion hence, you would not expect Hoffman’s sign.

2.	 Correct answer: C. The wrist extensors are supplied by 
radial nerve with primarily C6 roots. The C7 and the C8 
mainly supply the intrinsic muscles of the hand.

Chapter 24: Lumbar Spine Disorders

1.	 Correct answer: D. Numbness of the bilateral feet is not con-
sidered a “red flag” in the clinical evaluation of the lumbar 
spine. The other choices are all “red flags.”

2.	 Correct answer: D. 70% to 90% of patients will recover from 
“acute” low back pain.

3.	 Correct answer: A. 70% to 90% of patients will recover from 
low back pain. Imaging or diagnostic studies are not neces-
sary at 2 weeks. Current recommendations from the Amer-
ican College of Physicians regarding imaging for low back 
pain are that (a) imaging is only indicated for severe progres-
sive neurological deficits or when red flags are suspected, and 
(b) routine imaging does not result in clinical benefit and may 
lead to harm.

4.	 Correct answer: E. All of the above are ethical issues related 
to chronic pain.

5.	 Correct answer: D. The likelihood of return to work for an 
individual who has been out of work for 6 months is 50%. If 
the individual has been out of work for 1 year, the likelihood 
drops to 25%.

Chapter 25: Rheumatoid Arthritis

1.	 Correct answer: C. “Gait imbalance,” “diffuse symmetric 
upper extremity weakness and paraesthesias,” and “bowel and 
bladder incontinence” are all symptoms of myelopathy, a later 
finding in atlanto-axial instability. Musculoskeletal nociceptive 
pain complaints are the most common and earliest symptoms. 
Rashes are not common signs of atlanto-axial instability.

2.	 Correct answer: D. Smoking is the strongest known risk  
RA. Viral infections are not well-known risk factors for RA, 
but antibodies to the bacteria Porphyromonas gingivalis, 
often associated with periodontitis, were found to be asso-
ciated with ACPAs in patients with RA and their relatives. 
There is conflicting evidence for alcohol as a risk factor, and 
it is clearly not as strong as smoking. Silica exposure is not a 
known risk factor.

3.	 Correct answer: E. “Extraarticular disease,” “erosions 
within 2 years of disease onset,” “education level <11th grade,” 
and “persistently elevated CRP” are all markers of a poor  
prognosis. “Morning stiffness for 15 minutes or less” is a  
feature of remission, as outlined in the 2011 ACR criteria.

4.	 Correct answer: B. During a flare, exercise intensity 
should be reduced, but ROM exercises should be contin-
ued. Therefore, “Reduce exercise intensity, splinting, and 
limited ROM to affected joints” is correct. “Eliminate all 
ROM exercises” is the opposite of the correct answer, and 
“Progress isometrics to isotonics” is incorrect because this 
would increase intensity. “Add ultrasound to treatment regi-
men” is incorrect because deep heat is indicated for patients 
with chronic inflammation and contractures, whereas cold 
therapy is ideal for acute flares, especially in joints with 
effusions. Patients in a flare can still participate in gentle 
ROM exercises.
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Chapter 29: Entrapment Neuropathies

1.	 Correct answer: B. Anterior or anterolateral approaches 
to total hip replacements are a rare but likely underreported 
cause of femoral neuropathies. The femoral nerve enters 
the thigh lateral to the femoral vessels approximately 1 to 
4 cm distal to the inguinal ligament, where it is vulnerable 
to compression, traction, and stretch injuries. Injuries to the 
tensor fascia lata muscle and lateral femoral cutaneous nerve 
may, in fact, be more common than femoral nerve injuries in 
cases of direct anterior hip replacements. Sciatic neuropa-
thies, causing foot drop, are more common after posterior 
or posterolateral approaches to hip replacement. Puden-
dal neuropathies have not been reported after anterior hip 
replacements.

2.	 Correct answer: C. The short head of the biceps femoris 
muscle is the only peroneal-innervated muscle above the 
knee. The adductor magnus muscle is dually innervated by 
the tibial portion of the sciatic nerve and the obturator nerve.  
The long head of the biceps femoris muscle and the semi-
membranous muscle are tibially innervated. The rectus  
femoris muscle receives its innervation from the posterior 
division of the femoral nerve.

3.	 Correct answer: C. Robinson’s Combined Sensory Index has 
a sensitivity of 83% and a specificity of 95% for diagnosing 
CTS when the summated latency difference is greater than 
0.9 ms. The median-ulnar sensory latency difference to digit 
4, median-radial sensory latency difference to digit 1, and 
mixed sensorimotor mid-palm median-ulnar latency differ-
ence studies can be helpful in cases where the diagnosis of 
CTS is equivocal.

4.	 Correct answer: A. The medial half of the flexor digitorum 
profundus muscle may be of higher diagnostic yield than sam-
pling the FCU muscle in patients with CuTS, as the branch of 
the ulnar nerve to the FCU traverses the cubital tunnel in only 
50% of individuals in one published study. The superficial 
head of the flexor pollicis brevis muscle is innervated by the 
median nerve and is part of the thenar muscle group. The pro-
nator teres muscle is also median innervated.

5.	 Correct answer: D. The most likely site of median nerve 
entrapment in patients undergoing ultrasonographic evalu-
ation for idiopathic CTS was shown to be approximately  
2 cm distal to the distal wrist crease. The Chen et al. 8-point 
ultrasonographic “inching test” measuring the median nerve’s 
CSA has been shown to positively correlate with NCS severity 
and duration of CTS symptoms.

Chapter 30: Pediatric Traumatic  
Brain Injury

1.	 Correct answer: C. Carbolic acid or phenol is a chemode-
nervating agent used in spasticity management. Phenol is 
injected into motor points. Its effects in relaxing the muscles 
can last for up to 6 months.

3.	 Correct answer: A. The shoulder region is supplied by the 
C5 dermatome. The thumb is supplied by the C6 dermatome, 
the little finger is supplied by the C8 dermatome, the middle 
finger by the C7 dermatome, and the inner arm by the T2 
dermatome.

4.	 Correct answer: C. The triceps reflex is primarily indicative 
of a C7 root lesion; the biceps and the brachioradialis reflex 
loss is due to C5/C6 root lesions.

5.	 Correct answer: B. Cerebrovascular accidents during spi-
nal injection occur due to intravascular embolization of the 
vertebral artery with particulate steroid. This is seen most 
likely in transforaminal epidural steroid injections. The 
other sites of injections such as interlaminar epidural injec-
tion, facet blocks, medial branch blocks, and trigger point 
injections are not close to the vertebral artery and hence are 
unlikely choices.

Chapter 28: Sports Medicine: 
Preparticipation Evaluation

1.	 Correct answer: A. Conditional clearance allows participa-
tion with activity restrictions based on the suspected medical 
condition; for example, an athlete with a recent concussion 
may be granted conditional clearance for noncontact sports. 
It can also be given with the requirement of completing fur-
ther evaluation or rehabilitative/conditioning programs prior 
to participation; for example, a newly found cardiac murmur 
requiring cardiology evaluation and clearance.

2.	 Correct answer: C. Football combines aggressive body con-
tact with sudden changes in position and momentum. It is not 
surprising that it carries the highest injury rate. Total and par-
tial contact sports are generally riskier than noncontact sports.

3.	 Correct answer: D. A history of concussion is a big red flag 
when it comes to participation in contact sports. Second impact 
syndrome is a potentially catastrophic event that can occur 
when an athlete suffers a second injury while a first concussion 
has not yet resolved. It can result in diffuse cerebral edema, 
herniation, and death. Aerobic endurance is more related to the 
sporting activity, rather than whether there is contact during 
play. Laboratory work is not part of routine screening, but can 
be required at the discretion of the evaluating physician.

4.	 Correct answer: A. The history is the most detail-oriented 
component of the screening process, and is where most poten-
tial issues are identified. The physical examination is rela-
tively quick and used to identify major limitations that could 
affect safety and performance. Laboratory work, EKG, and 
x-rays are not part of routine screening.

5.	 Correct answer: B. When an athlete is granted conditional 
clearance with instructions to have further evaluation by a 
specialist, or to undergo rehabilitation, it is up to the screening 
physician to follow up with the referred services and ensure 
that the patient is evaluated and treated prior to participation. 
It is not sufficient to document findings and pass the burden 
off to any other.
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Chapter 31: Juvenile Inflammatory 
Arthritis

1.	 Correct answer: D. Asymmetric limb use, blurred vision 
suggesting uveitis, fine motor skill problem, and joint swell-
ing are all seen with JIA. Isolated musculoskeletal pain is 
nonspecific and does not signify JIA, as it can be seen with 
viral infections, fatigue, and generalized malaise.

2.	 Correct answer: A. CHAQ correlates with the patient’s/
parent’s perception of pain, well-being, level of disease, and 
functional status. It inversely correlates with remission. The 
other parameters listed are monitored in the presence of dis-
ease and medications.

3.	 Correct answer: C. Ultrasound is avoided due to lack of evi-
dence around growth plates. Showers, heating pads, and par-
affin baths are recommended. Heat and cold should be used 
with caution in insensate areas. Splinting and therapy promot-
ing range of motion are recommended in treatment of JIA.

4.	 Correct answer: A. Exercise is vital in the treatment of JIA. 
Contact sports are not generally advisable during acute flare-
ups. Participation is based on extent of pain. All others afore-
mentioned sports are recommended in the treatment of JIA.

5.	 Correct answer: D. MAS is a complication of systemic JIA 
involving life-threatening, persistent fever; pancytopenia; 
hepatosplenomegaly; and coagulopathy. Brucellosis is caused 
by ingestion of unsterilized milk or meat, or contact with its 
secretions, due to a Gram-negative, nonmotile, nonspore-
forming, rod-shaped bacteria.

2.	 Correct answer: D. Autonomic dysfunction after TBI is 
due to disruption of inhibitory activity from the brainstem 
causing sympathetic outflow. Tachypnea, hypertension, and 
hyperthermia are seen in autonomic dysfunction due to brain 
injury. Treating the cause, like a full bladder, bowel, and so 
on, decreases the symptoms.

3.	 Correct answer: E. Wechsler Memory Scale is a neuro-
psychological test to measure memory function. WMS-IV 
is made up of seven subtests, which look at spatial addition, 
symbol span, design memory, general cognitive screener, 
logical memory, verbal paired associated reproduction, and 
visual reproduction. The Tardieu scale is used to quantify 
spasticity. EEG is used to evaluate for seizures. A CAT scan 
is a computer-processed x-ray used to produce virtual slices 
of a scanned object. Western neurosensory stimulation profile 
is used to monitor coma.

4.	 Correct answer: C. Visual acuity deficits are seen with 
frontal lobe injuries. Sensorineural hearing loss is seen with 
inner ear pathology. Olfactory nerve involvement causes 
anosmia. Hypertonic saline is used to treat hyponatremia 
and not spasticity. Diplopia is due to dysfunction of extra-
ocular muscles.

5.	 Correct answer: C. Falls are the leading cause of TBI in chil-
dren younger than 4 years. As per CDC, assault is the leading 
cause of head injury in children 0 to 4 years. Falls are more 
common in people 65 years and older. Blunt trauma is the sec-
ond most common cause of TBI-related ED visits in children 
aged between 5 and 14 years.
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AAN. See American Academy of Neurology
AAPMR. See American Academy of Physical Medicine and 

Rehabilitation
“ABC” approach, cervical radiculopathy, 316
abductor pollicis longus (APL), 269
ACA syndrome. See anterior cerebral artery syndrome
Accreditation Council for Graduate Medical Education (ACGME), 3, 

16, 317
competency of professionalism, 9
competency protocols, 71
NAS and educational milestones, 32–33
program requirements, 7
residency programs, 3
supervision levels, 44–46

ace wrapping, 101
ACGME. See Accreditation Council for Graduate  

Medical Education
ACS. See anterior cord syndrome
ACT. See Amputation Care Team
active listening, 22–23
activities of daily living (ADLs), 90, 200–204, 260

occupational therapy for, 168
AD. See autonomic dysreflexia
ADLs. See activities of daily living
adult learning, principles and practice, 36
aerobic capacity, 116
aerobic training, cardiopulmonary rehabilitation, 117–125
American Academy of Neurology (AAN), 231
American Academy of Physical Medicine and Rehabilitation 

(AAPMR), 229
American Board of Medical Specialties, 220
American Parkinson Disease Association (APDA), 206
amputation

energy demands by level of, 92–94, 101
rehabilitation, stages of, 90
types of, 102

Amputation Care Team (ACT), 110

Amputation Points of Contact (APOC), 110
Amputation System of Care, 96
amputee care, 102
anterior cerebral artery (ACA) syndrome, 154
anterior cord syndrome (ACS), 193
anticonvulsants, 306
APDA. See American Parkinson Disease Association
APL. See abductor pollicis longus
APOC. See Amputation Points of Contact
arm ergometry, 105
arteries, variation of, 115
aspiration, 149–150
autonomic dysreflexia (AD), 192
autonomy, ethical principle of, 96

bedside teaching, 40
beliefs, ingrained, 17
Belmont Report, 55
biomarkers, 182
blame-free approach, 79
Bobath method, 258, 260
body language, 21–22
BOGERD process, 38
brain injury

benefits and limitations of procedures in, 344
in children, 342–344
severity, rating of, 343

Brain Trauma Foundation (BTF), 170
Brown-Séquard syndrome (BSS), 193
Brunnstrom method, 258, 260
Brunnstrom stages, 150
BSS. See Brown-Séquard syndrome
BTF. See Brain Trauma Foundation

cancer rehabilitation
care, improving, 135
case study, 141
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rheumatoid arthritis (RA), 300
spasticity, 266
spinal cord injury (SCI), 198–199
stroke, 162
total hip arthroplasty (THA), 254–255
total knee arthroplasty (TKA), 254–255
traumatic brain injury (TBI), 175, 351–352
upper extremity limb loss, 97
upper extremity musculoskeletal injuries (UEMIs), 275–276

cauda equina syndrome (CES), 193
CBT. See cognitive behavioral therapy
CCC. See clinical competency committee
CCS. See central cord syndrome
CDT. See complex decongestive therapy

Center for Disease Control, suggestions and resources for clinicians, 77
Center for Studying Health System Change (HSC) study, 318
Centers for Medicare and Medicaid Services (CMS), 194
central cord syndrome (CCS), 193
central nervous system (CNS), 342
cerebrospinal fluid (CSF), 340
cervical radiculopathy

“ABC” approach, 316
case study, 320
comprehensive assessment of, 314
electrodiagnosis, 316
impairments, activity limitations, and participation restrictions 

associated with, 315
interpersonal and communication skills (ICS), 317–319
medical knowledge, 315–316
patient care, 314–315
physical examination, 314–315
practice-based learning and improvement (PBLI), 316–317
professionalism, 319–320
system-based practice, 320
treatment plan for neck pain, 315

cervical spine
range of motion, 315
soft-tissue structures within, 316

cervical steroid injections, 316
CES. See cauda equina syndrome
chemo brain, 136
chemodenervation, 170
chemotherapy-induced peripheral neuropathy (CIPN), 130–132, 135
children, brain injury in, 342–344
choke syndrome, 104

chronic cervical neck pain, 319
chronic widespread pain, 303
cineplasty, 92
CIPN. See chemotherapy-induced peripheral neuropathy
clinical competency committee (CCC), 7
clinical practice guidelines (CPGs), 262
clinical supervision, 44
clinical teaching, microskills for, 41
clonidine (Catapres), 261
Clostridium botulinum bacteria, 261
CMS. See Centers for Medicare and Medicaid Services; conus 

medullaris syndrome
CNS. See central nervous system
Code of Conduct, 68–69
Cognitive and Emotional Preparedness Model, 319
cognitive behavioral therapy (CBT), 281

interpersonal and communication skills (ICS), 137–138
medical histories and data gathering, 130–131
oncology review, 133–134
patient care, 130
patient-centered care, 136
patient safety and system errors, 140–141
physical examination, 131–132
practice-based learning and improvement (PBLI), 136–137
professionalism, 138
prospective surveillance model (PSM), 134
and rehabilitation care continuum, 134
risk-benefit analysis and cost awareness, 140
safety concerns in cancer survivors, 135
screening cancer survivors, 134–135
socioeconomic issues in, 136
systems-based practice (SBP), 138–141
treatment plan, 132–133

cancer-related fatigue (CRF), 135–136
cancer survivors

examples of rehabilitation in, 135–136
improving quality of care, 139–140
safety concerns in, 135
screening, 134–135

cardiac output, 116
cardiac precautions, 150
cardiopulmonary rehabilitation

abnormal physiology, 119–120
aerobic training, 117–125
assessment of cardiopulmonary function, 112–113
cardiac anatomy, 114–115
cardiac arrhythmias, 123
cardiac physiology, 115
cardiac rehabilitation, 120–123
cardiomyopathy, 123
case study, 128
interpersonal and communication skills (ICS), 126
physical examination, 113–114
in physically disabled, 124–125
practice-based learning and improvement (PBLI), 125–126
professionalism, 127
pulmonary anatomy, 115–116
pulmonary physiology, 116
pulmonary rehabilitation, 121
systems -based practice, 127–128
valvular heart disease, 123

Carotid Revascularization Endarterectomy versus Stenting Trial 
(CREST), 156

case presentations with feedback, 40–42
case study

cancer rehabilitation, 141
cardiopulmonary rehabilitation, 128
cervical radiculopathy, 320
entrapment neuropathies, 336
fibromyalgia, 311
lumbar spine disorders, 286

mild traumatic brain injury (MTBI), 187
multiple sclerosis (MS), 232
neuromuscular diseases (NMDs), 221
osteoarthritis, 245–246
Parkinson diseases, 207
preparticipation evaluation (PPE), 327
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de Quervain tenosynovitis, 269
DESC Communication Model, 24–25
detail complexity, 72
diazepam (Valium), 260
didactic lecture presentations, 38–39
diffusion of the lung for carbon monoxide (DLCO), 116
disruptive behavior, 69
distraction tests, 280
DNR/DNI. See do not resuscitate/do not intubate
doctor-patient visit, issues during, 18
do not resuscitate/do not intubate (DNR/DNI), 204
double swallow technique, 207
dynamic complexity, 72
dysfunctional listening behavior, 23
dysfunctional speaking behavior, 26
dysphagia, 148, 350

EAAs. See excitatory amino acids
educational components for patient, family, and caregivers, 107
EDX testing, 336
effective communication, 58, 126, 137, 335

challenges to, 16–18
documentation and, 173
key points for conducting, 185
in medicine, 318
principles of, 196

effective rehabilitation, 350
effective teaching, 36–37
elbow disorders

medical knowledge, 270–271
patient care, 269

electrodiagnosis, cervical radiculopathy, 316
electronic communication, 18
electronic medical records (EMRs), 220, 318–230
emotions, 19
empathy, 20
empty can test, 269
EMRs. See electronic medical records
endurance, 83
energy, 83
entrapment neuropathies

case study, 336
ethical principles in, 335
interpersonal and communication skills (ICS), 335
medical knowledge, 331–334
patient care, 329–331
practice-based learning and improvement (PBLI), 334–335
professionalism, 335–336
systems-based practice (SBP), 335

EPB. See extensor pollicis brevis
epidural hematomas, 169
ethical conflicts, addressing and resolving, 62–64

analysis, 63–64
biographical data, 63, 64
clinical data, 63, 64
cultural data, 63, 64
practice of physical medicine and rehabilitation, 62–63

ethical decision making
decision-making process, 56–57
principles, 61–62
steps in process for, 57–62

ethical frameworks, 56

fibromyalgia, 305
cognitive deficits, 350
coiling aneurysms, 155
collective reflection, 10
coma, evaluation scales of, 340
Commission on Accreditation of Rehabilitation Facilities (CARF), 91, 

139, 198, 220
holistic approach to care of lower limb amputee, 109

communication
case study, 29
challenges to, 16–18
components of, 18–29
conscious, compassionate, 19–29
objectives, 16
patterns, 17
preferences, 21
styles, 20–21
team, 18

community
and government relationships, 69
integration, 350

compassion, 84
compassionate care, 66
competency, 31–32, 83

types of, 3
competency-based evaluations, 43–44
competency-based journal club, 38
competency-based medical education, 3
complementary and alternative medicine (CAM), examples of,  

360
complex decongestive therapy (CDT), 135
conductive hearing loss, 340
constipation, 149, 167
constraint-induced therapy, 150
continuous passive motion (CPM), 252
continuum of care

MTBI, 187
rehabilitation, 186
rheumatoid arthritis (RA), 298–299

continuum of rehabilitative care for PD, 207
contractures, 250
conus medullaris syndrome (CMS), 193
coronary artery anatomy, 115
coronary artery disease, 105
corticosteroids, 227
cost awareness, 140
Cozen test, 269
CPGs. See clinical practice guidelines
CPM. See continuous passive motion
CREST. See Carotid Revascularization Endarterectomy versus 

Stenting Trial
CRF. See cancer-related fatigue
cryotherapy, 252
CSF. See cerebrospinal fluid

dantrolene, 170, 260
DARPA. See Defense Advanced Research Projects Agency
decision-making process, 56–57
Defense Advanced Research Projects Agency (DARPA), 94
degeneration of lumbar spine, 281
delivering bad news, 27–28
depression, 149
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formal physical therapy, 280
formative evaluation, 43
Foundation for Education in Research in Neurological Emergencies 

(FERNE), 171
four-box model, 57
functional capacity evaluation (FCE), 280

GARS. See Groningen Activity Restriction Scale
GCS. See Glasgow Coma Score
Glasgow Coma Score (GCS), 155
glucocorticoids, 293
government relationships, community and, 69
graduate medical education, 71–73
Groningen Activity Restriction Scale (GARS), 106

hand disorders
medical knowledge, 271
patient care, 269

hand transplants, 92
Hawkins tests for impingement, 268
health care quality, 77–78
health care safety, 78–79
health care systems, defined, 71–72
Health Insurance Portability and Accountability Act (HIPAA)

guidelines, 348
regulations, 162

heart rate (HR), 116
Helsinki Declaration, 55
hemiplegic shoulder pain, 149
hemorrhagic stroke, 155–156
heterotopic ossification (HO), 167

of joints, 104
HHA. See home health agency
HIPAA. See Health Insurance Portability and Accountability Act
hip dislocation, 250
hip fracture, 250
HO. See heterotopic ossification
home health agency (HHA), 74
hydrocephalus, 167

IADLs. See instrumental ADLs
ICA syndrome. See internal carotid artery syndrome
ICH. See intracerebral hemorrhage
ICS. See interpersonal and communication skills
immobility, 148
immunomodulator agents, 227
immunosuppressive agents, 227
infections, 250
information to patients, 27
ingrained beliefs, 17
inpatient rehabilitation facilities (IRFs), 73, 207

organizational characteristics of, 76

Institute for Healthcare Improvement (IHI), 317
instrumental ADLs (IADLs), 204
integrity, 83
internal carotid artery (ICA) syndrome, 154–155
International Spinal Cord Injury Pain (ISCIP) Classification, 192
International Spine Intervention Society (ISIS), 317
International Standards for Neurological Classification of SCI  

(ISNCSCI), 190, 191
interpersonal and communication skills (ICS), 5

ethical issues
in care of juvenile idiopathic arthritis (JIA), 360
in care of multiple sclerosis (MS), 228
in MTBI, 183
osteoarthritis, 238
during rehabilitation and treatment, 133
in rehabilitation medicine

addressing and resolving ethical conflicts, 62–64
ethical decision making, 56–62
frameworks, 56
research, 55–56

evaluation, 42–44
competency-based, 43–44
formative and summative, 43

evidence-based practices
guidelines, 184
resources for, 171
useful websites for, 171

excitatory amino acids (EAAs), 168
exercise, self-reflective, 17
exercise therapy, 281
extensor pollicis brevis (EPB), 269

Failure Mode and Effects Analysis (FMEA), components of, 79
falls, 148

injuries associated with, 250
family education points, key patient and, 184
family meeting, indications for, 195
FCE. See functional capacity evaluation
feedback, 39–40

case presentations with, 40–42
and educational contract, 37–38
teaching and, 34–39

FEES. See fiberoptic endoscopic evaluation of swallow studies
FERNE. See Foundation for Education in Research in Neurological 

Emergencies
fiberoptic endoscopic evaluation of swallow studies (FEES), 204
fibromyalgia

case study, 311
cognitive behavioral therapy (CBT), 305
diagnosis of, 303
interpersonal and communication skills (ICS), 308–310
medical knowledge, 305–307
nonpharmacological treatment of, 307
pain diagram, 309
patient care, 303–305
pharmacological treatment of, 306–307
practice-based learning and improvement (PBLI), 307–308
professionalism, 310
questionnaires, 309
sample rehabilitation program, 304–305
systems-based practice (SBP), 310–311

fibromyalgia syndrome (FMS), 303
psychosocial aspects associated with, 304

Finkelstein test, 269
FMEA. See Failure Mode and Effects Analysis
FMS. See fibromyalgia syndrome
footdrop, 250–251
forced expired vital capacity (FVC), 116
forearm disorders

medical knowledge, 270–271
patient care, 269
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interpersonal and communication skills (ICS), 84–85
qualities, 83–84
vision and foresight, 84

learning
continuum over life span, 36
principles and practice, adult, 36
retention pyramid, 37
rules for, 39
styles, 37

levels of needs, 19–20
levels of questioning, 41
listening, 22–23

behaviors, 23
LMN. See lower motor neuron
LMWH. See low-molecularweight heparin
lower extremity amputee (LEA), 91

case study, 110
interpersonal and communication skills (ICS), 106–108
K-level rating with description, 100
medical knowledge, 100–103
patient care, 99–100
physical examination components, 100
postamputation complications, 102–104
practice-based learning and improvement (PBLI), 105–106
professionalism, 108–109
stance phase problems, 104
swing phase problems, 104
systems-based practice (SBP), 109–110

lower motor neuron (LMN), 191
low-molecularweight heparin (LMWH), 148
lumbar spine disorders

case study, 286
cost-related and return to work considerations, 285
effective communication and listening skills, 284
ethical considerations, 282
imaging, laboratory studies, and electrodiagnosis, 282
impairments, activity limitations, and participation restrictions, 

279–280
incidence and prevalence, 281
interpersonal and communication skills (ICS), 283–284
markers of quality, 285
medical documentation, 283
medical knowledge, 280–282
patient advocacy, 285
patient assessment, 278
patient care, 278–280
patient education, 283
patient safety, 285
practice-based learning and improvement (PBLI),  

282–283
practice-related quality improvement activity, 283
professionalism, 284
“Red Flags”, 279
system-related errors, 286
systems-based practice (SBP), 285–287
treatment, 281–282

lymphedema, 135

manual lymphatic drainage (MLD), 135
manual muscle testing, grading for, 268
MAS. See Modified Ashworth Scale
MBS. See modified barium swallow

cancer rehabilitation, 137–138
cardiopulmonary rehabilitation, 126
cervical radiculopathy, 317–319
entrapment neuropathies, 335
fibromyalgia, 308–310
juvenile idiopathic arthritis (JIA), 361–362
leadership, 84–85
lumbar spine disorders, 283–284
mild traumatic brain injury (MTBI), 185
multiple sclerosis (MS), 229–230
neuromuscular diseases (NMDs), 218
osteoarthritis, 243–244
Parkinson disease, 205–206
preparticipation evaluation (PPE), 324–325
rheumatoid arthritis (RA), 296–297
spasticity, 262–263
spinal cord injury (SCI), 195–196
stroke, 158–159
total hip arthroplasty (THA), 252–253
total knee arthroplasty (TKA), 252–253
traumatic brain injury (TBI), 346–348

moderate and severe, 173
upper extremity limb loss, 95
upper extremity musculoskeletal injuries (UEMIs), 272–273

intracerebral hemorrhage (ICH), 155
intrathecal baclofen (ITB) pumps, 261

placement, 341
IRFs. See inpatient rehabilitation facilities
ischemic stroke syndromes, 152–154
ISNCSCI. See International Standards for Neurological Classification 

of SCI
ITB pumps. See Intrathecal baclofen pumps

juvenile idiopathic arthritis (JIA)
assessment of child with, 355
case study, 363
complications in, 360
ethical issues in care of, 360
history of present illness, 355–356
impairments, activity limitations, and participation restrictions, 

356–357
injuries associated with, 357
interpersonal and communication skills (ICS), 361–362
joint care in, 359
long-term outcomes of, 356
physical examination, 356
practice-based learning and improvement (PBLI), 360–361
professionalism, 362
psychosocial, vocational, and educational aspects of, 357
rehabilitation of patient with, 355–356
subtypes, characteristics of, 357, 358
systems-based practice (SBP), 363–364
treatments, 360

Krukenberg procedure, 94

lacunar infarcts, 151–152, 155
lateral epicondylitis, 269
LEA. See lower extremity amputee
leadership

ability to build team, 85–86
decisiveness and ability to implement, 86
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motor neuron disease, 214
MS. See multiple sclerosis
MSAA. See Multiple Sclerosis Association of America
MTBI. See mild traumatic brain injury
multigenerational workforce, 34

attributes, 35
multiple sclerosis (MS)

case study, 232
cost-benefit considerations in, 232
diagnostic testing in, 226–227
ethical issues in care of, 228
impairments, activity limitations, and participation restrictions in, 

224–225
interpersonal and communication skills (ICS), 229–230
medical knowledge, 225–228
patient and family counseling, 229–230
patient care, 223–225
patient counseling and resources in, 231
patient safety in rehabilitation of, 231–232
physical examination, 224
practice-based learning and improvement (PBLI), 229
professionalism, 230–231
psychosocial, vocational, and educational issues affecting, 225
rehabilitation continuum of care for, 231
rehabilitation treatment plan for, 225
systems-based practice (SBP), 231–232
treatment, 227–228

Multiple Sclerosis Association of America (MSAA), 231
muscle reinnervation, targeted, 92
muscles, diseases of, 215–216
muscle spindle, nuclear bag and chain fibers of, 259
mutual support, 273
myocardial oxygen consumption, 116
myodesis, 92
myoplasty, 92

narrative medicine
practical approaches for implementation of, 11–14
steps in establishing, 14

NAS. See National Academy of Sciences; new accreditation system
National Academy of Sciences (NAS), 56
National Family Caregivers Association (NFCA), 231
National Institute of Neurological Disorders and Stroke (NINDS), 171
National Multiple Sclerosis Society, 231
National Network of Libraries of Medicine (NNLM), 317
National Parkinson Foundation (NPF), 206
National Patient Safety Foundation, 317
neck pain

differential diagnosis of, 315
treatment plan for, 315

needs, levels of, 19–20
Neer sign, 268
neurofacilitation technique, 150
neurologic level of injury, functional outcomes by, 194
neuromuscular diseases (NMDs)

case study, 221
diseases of muscles, 215–216
interpersonal and communication skills (ICS), 218
long-term goal of medical care for patients with, 221
medical knowledge, 213–214
motor neuron disease, 214
neuromuscular junction disorders, 215

MCA syndrome. See middle cerebral artery syndrome
MCI. See mild cognitive impairment
McKenzie exercises, 280, 281
MCL. See medial collateral ligament
medial collateral ligament (MCL), 269
Medicaid, 349
medical ethics, 56
medical knowledge, 5

cervical radiculopathy, 315–316
entrapment neuropathies, 331–334
fibromyalgia, 305–307
lumbar spine disorders, 280–282
multiple sclerosis (MS), 225–228
neuromuscular diseases (NMDs), 213–214
osteoarthritis, 238–242
Parkinson disease, 202–204
preparticipation evaluation (PPE), 323–324
rheumatoid arthritis (RA), 290–294
spasticity, 258–261
stroke, 151–157
total hip arthroplasty (THA), 251–252
total knee arthroplasty (TKA), 251–252
traumatic brain injury (TBI), 342–345

moderate and severe, 168–171
upper extremity limb loss, 91–94
upper extremity musculoskeletal injuries (UEMIs), 269–271

medicine, changing culture in, 17
medullary lateral reticular formation (MLRF), 260
mentorship, 46–47

pyramid hierarchy, 46
microskills

for clinical teaching, 41
models, 40–42

middle cerebral artery (MCA) syndrome, 152
mild cognitive impairment (MCI), 136
mild traumatic brain injury (MTBI)

case study, 187
diagnostic criteria for, 182
diagnostic test and imaging, 182
epidemiology, 181, 182–183
ethical issues in, 183
functional impairments and activity limitations  

associated with, 178
interpersonal and communication skills (ICS), 185
management of common symptoms in, 180–181
pathophysiology, 182
patient care, 177–178
patient safety components/checklist applicable to, 186
pharmacological treatment approach to, 179
practice-based learning and improvement (PBLI), 183–184
professionalism, 185–186
psychosocial aspects associated with, 178–179
sample rehabilitation program, management, 179
in sports, 183
systems-based practice (SBP), 186–187
treatment approach to, 183
treatment plan, 179–180

military population, epidemiology in, 182–183
MLD. See manual lymphatic drainage
MLRF. See medullary lateral reticular formation
Modified Ashworth Scale (MAS), 166, 224, 257, 341
modified barium swallow (MBS), 204
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cervical radiculopathy, 314–315
coordination, 74
entrapment neuropathies, 229–331
fibromyalgia, 303–305
lumbar spine disorders, 278–280
multiple sclerosis (MS), 223–225
neuromuscular diseases (NMDs), 211–213
osteoarthritis, 235–238
Parkinson disease, 200–202
preparticipation evaluation (PPE), 322–323
rheumatoid arthritis (RA), 288–290
spasticity, 257–258
stroke, 144–151
total hip arthroplasty (THA), 248–251
total knee arthroplasty (TKA), 248–251
traumatic brain injury (TBI), 341–342

moderate and severe, 165–168
upper extremity limb loss, 89–91
upper extremity musculoskeletal injuries (UEMIs), 267–269

patient-centered care, 66
patient-controlled analgesia (PCA) system, 90
Patient Reported Impact of Spasticity Measure (PRISM), 258
patients

calming, 28–29
constructive feedback, 25–26
information to, 27
interview, 26–27

patient safety, 77–79
components, MTBI, 186
and rehabilitation treatment plan, 133
and system errors, 140–141

PBLI. See practice-based learning and improvement
PC. See patient care
percutaneous endoscopic gastrostomy (PEG), 220
peripheral entrapment neuropathies, 336
personal resistance in profession, 17
pharmacological treatment approach to MTBI, 179
Physiatric Association for Spine, Sports, and Occupational 
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physiatrist

as resource manager, 74–78
as systems consultant in rehabilitation health care delivery systems, 

73–74
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physical examination, juvenile idiopathic arthritis (JIA), 356
physically disabled, cardiopulmonary rehabilitation in, 124–125
Physical Medicine and Rehabilitation (PM&R), 3–4, 14, 82, 220

criteria for good assessment, 4–5
methods to assess, 4–6
NAS for, 34
research, 55–56

Physician Charter, professional responsibilities from, 67–68
physician to physician relationships, 69
Plan, Do, Study, and Act (PDSA) cycle, 79
PM&R Review Committee of ACGME, 7
polypharmacy, 104
Polytrauma Amputation Network Sites (PANS), 110
posterior cerebral artery (PCA) syndrome, 155
posterior cord syndrome (PCS), 193
posttraumatic headaches, 167
posttraumatic seizures (PTSs), 167–168
PPE. See preparticipation evaluation

neuropathies, 214–215
patient care, 211–213
practice-based learning and improvement (PBLI), 217–218
professionalism, 218–219
rehabilitation, 216–217, 220
systems-based practice (SBP), 219–221

neuromuscular junction disorders, 215
neuropathies, 214–215
new accreditation system (NAS), 32–33
NFCA. See National Family Caregivers Association

NIPPV. See noninvasive positive pressure ventilation
NMDA receptors, 103
NMDs. See neuromuscular diseases
noninvasive positive pressure ventilation (NIPPV), 220
nonmaleficence, principle of, 58
nonsteroidal antiinflammatory drugs (NSAIDs), 316
nonverbal communication, 318
NSAIDs. See nonsteroidal antiinflammatory drugs

1-minute preceptor, 41
optimal follow-up care, MTBI, 187
orthostatic hypotension, 148–149
orthostatic medications, 149
Orthotics and Prosthetics User’s Survey (OPUS), 106
osseointegration, 92
osteoarthritis

case study, 245–246
diagnostic testing, 239–240
epidemiology, 238–239
interpersonal and communication skills (ICS), 243–244
medical knowledge, 238–242
patient care, 235–238
practice-based learning and improvement (PBLI), 242–243
professionalism, 244
relevant anatomy and pathophysiology, 239
rheumatoid arthritis (RA) versus, 292
systems-based practice (SBP), 244–245
treatment options, 240–242

Outcome and Assessment Information Set (OASIS), 74
outpatient rehabilitation services, 73
overreaction, 280

pain mnemonics, 267, 268
pain syndromes, 90
PAIs. See patient assessment instruments
Pangaro’s RIME model, 45
Parkinson disease

case study, 207
interpersonal and communication skills (ICS), 205–206
medical knowledge, 202–204
patient care, 200–202
practice-based learning and improvement (PBLI), 205
professionalism, 206
systems-based practice (SBP), 206–207

Parkinson’s Action Network (PAN), 206
Parkinson’s Disease Foundation (PDF), 206
Parkinson Study Group (PSG), 206
passion, 84
patient assessment instruments (PAIs), 73
patient autonomy, principle of, 56
patient care (PC), 4

advocacy for quality and optimal, 140
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total hip arthroplasty (THA), 253
total knee arthroplasty (TKA), 253
traumatic brain injury (TBI), 348–349

moderate and severe, 173–174
upper extremity limb loss, 95–96
upper extremity musculoskeletal injuries (UEMIs), 273–274

proprioceptive technique, 150
prospective payment system (PPS), 73
prospective surveillance model (PSM), 134
PSM. See prospective surveillance model
psychomotor skills, 41–42
pulmonary anatomy, cardiopulmonary rehabilitation, 115–116
pulmonary physiology, cardiopulmonary rehabilitation, 116
pulmonary rehabilitation, 121

cardiopulmonary rehabilitation, 121
goals and methods of, 118–119
programs in specific conditions, 124

pulmonary testing, interpretation of, 116–117

quality and optimal care, patient advocacy for, 76–77
quality improvement project, 79
quality of care

markers of, 299
for patients with MTBI, 187

quality of rehabilitative care systems, 78, 79
quality supervision, 44
questioning levels, 41

RA. See rheumatoid arthritis
radiation fibrosis syndrome (RFS), 136
range of motion (ROM), 258
RCA. See root cause analysis
reflection

definition of, 9–10
elements of, 10
tips for teaching, 11
understanding of, 11

reflection-in-action, 9
reflective listening, 22–23
reflective practice strategies, 10
Regional Amputee Center (RAC), 110
regional disturbances, 280
rehabilitation

continuum of care, 186, 231, 336
effective, 350
lower extremity amputee (LEA), 101
neuromuscular diseases (NMDs), 216–217, 220
patient safety in multiple sclerosis (MS), 231–232
of patient with juvenile idiopathic arthritis (JIA), 355–356
program in MS, 227–228
stages of, 90
stroke, 144–145
in TBI, 170, 349
team relationships, 69
treatment plan, 133

rehabilitative care systems, quality of, 78, 79
rehabilitative process, cognitive ability in, 339
renal disease and amputation, 105
Renshaw cells, 260
reporting, milestone expectations and, 33–34
residual volume (RV), 116
RFS. See radiation fibrosis syndrome

PPS. See prospective payment system
practice-based learning and improvement (PBLI)

cancer rehabilitation, 136–137
cardiopulmonary rehabilitation, 125–126
cervical radiculopathy, 316–317
entrapment neuropathies, 334–335
fibromyalgia, 307–308
juvenile idiopathic arthritis (JIA), 360–361
lumbar spine disorders, 282–283
mild traumatic brain injury (MTBI), 183–184
multiple sclerosis (MS), 229
neuromuscular diseases (NMDs), 217–218
osteoarthritis, 242–243
practical approaches for implementation of narrative medicine, 

11–14
preparticipation evaluation (PPE), 324
rheumatoid arthritis (RA), 294–296
spasticity, 261–262
stroke, 157–158
theoretical framework for, 9–11
total hip arthroplasty (THA), 252
total knee arthroplasty (TKA), 252
traumatic brain injury (TBI), 345–346

moderate and severe, 171–173
upper extremity limb loss, 94–95
upper extremity musculoskeletal injuries (UEMIs), 271–272

prehabilitation, cancer, 134
preparticipation evaluation (PPE)

case study, 327
interpersonal communication and skills (ICS), 324–325
key elements of physical examination, 323
medical knowledge, 323–324
patient care, 322–323
practice-based learning and improvement (PBLI), 324
professionalism, 325–326
systems-based practice (SBP), 326–327

pressure ulcers, 250
problem-based learning and improvement (PBLI), 5
procedural skills teaching, 41–42
professionalism, 68–69

ACGME competencies of, 9, 67
cancer rehabilitation, 138
cardiopulmonary rehabilitation, 127
cervical radiculopathy, 319–320
definition of, 66
entrapment neuropathies, 335–336
fibromyalgia, 310
goals, 66
juvenile idiopathic arthritis (JIA), 362
lumbar spine disorders, 284
mild traumatic brain injury (MTBI), 185–186
multiple sclerosis (MS), 230–231
neuromuscular diseases (NMDs), 218–219
osteoarthritis, 244
Parkinson disease, 206
preparticipation evaluation (PPE), 325–326
research and scholarly activity, 69
responsibilities from Physician Charter, 67–68
rheumatoid arthritis (RA), 297–298
spasticity, 263–264
spinal cord injury (SCI), 196–197
stroke, 159–160
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medical knowledge, 270
patient care, 267–269

sign-out/transition of care, 161
simple erosion narrowing score (SENS), 358
simulation tests, 280
situation monitoring, 273
skilled nursing facilities (SNFs), 73–74

IRF versus, 76
skills checklist, 38–39
SNAPPS, 40–42

six-steps, 40
social justice, 56
socioeconomic issues in cancer rehabilitation, 136
somatosensory evoked potential (SSEP), 170
spasticity, 149, 340

case study, 266
defined, 260, 341
interpersonal and communication skills (ICS), 262–263
management team, 263
medical documentation, 263
medical knowledge, 258–261
patient care, 257–258
patient education, 263
practice-based learning and improvement (PBLI), 261–262
professionalism, 263–264
system-based practice, 265–266
treatments, 260–261

speaking behaviors, 26
spinal cord injuries and amputations, 105
spinal cord injury and disease (SCI/D)

case study, 198–199
causes of death, 191
interpersonal and communication skills (ICS), 195–196
medical knowledge, 192–193
patient care, 190–192
practice-based learning and improvement (PBLI), 193–194
professionalism, 196–197
syndromes, 193
systems-based practice (SBP), 197–198

spurling test, 315
stroke

Brunnstrom stages, 150
case study, 162
hemorrhagic, 155–156
interpersonal and communication skills (ICS), 158–159
medical knowledge, 151–157
patient care, 144–151
practice-based learning and improvement (PBLI), 157–158

professionalism, 159–160
rehabilitation, 144–145
risk factors, 151

syndromes, 152–154
systems-based practice (SBP), 160–162
workup, 156–157

stroke volume (SV), 116
styles, communication, 20
summative evaluation, 43
SUPERB models, 45–46
supervision, 44

models of, 44–46
types of, 45

supraspinatus test, 269

rheumatoid arthritis (RA)
atlantoaxial instability, 289
case study, 300
Cochrane reviews, 295–296
continuum of care, 298–299
cost considerations, 299–300
diagnosis, 291
disease activity index, 289
epidemiology and pathophysiology, 290–291
ethical issues, 298
exercise precautions, 290
exercise prescription modification, 290
flares, 294
functional assessment, 289
functional classification, 289
history and physical examination, 288–289
interpersonal and communication skills (ICS),  

296–297
laboratory tests, 291–292
medical record, 297
medical treatment, 293–294
mortality, 297
natural history, 291
versus osteoarthritis, 292
pain management, 290
patient care, 288–290
patient-centered communication, 296–297
patient education, 297
patient safety issues, 299
practice-based learning and improvement (PBLI), 294–296
privacy issues, 298
professionalism, 297–298
prognosis, 294
quality improvement/performance improvement, 294–296
radiology, 292
rehabilitation-centered treatment of, 294
rehabilitation goals, 299
rehabilitation program, 289–290
remission, 293
sample rehabilitation prescription, 290
sociocultural factors, 298
systems-based practice (SBP), 298–300

RIME model, 43–46
risk-benefit analysis, 109, 140, 320

in practice of rehabilitation medicine, 75–76

ROM. See range of motion
root cause analysis (RCA), steps in performing, 79
rotator cuff (RTC) tears/syndromes, 267
safe health care, defined, 78–79
SAFETY models, 45–46
SBAR methodology, 252, 254
SCI/D. See spinal cord injury and disease
selective serotonin reuptake inhibitors (SSRIs), 170, 306
self-assessment

defined, 9
learning, components of, 184

self-reflective exercise, 17
sensitive information, 27
serotonin-norepinephrine reuptake inhibitors (SNRIs), 306
shared decision making model, 56–57

SHARE, 351
shoulder disorders

Cristian_87833_PTR_Index_381-392_13-08-14.indd   389 8/18/14   11:57 AM



390â•‡ ■â•‡ Index

total hip arthroplasty (THA)
case study, 254–255
interpersonal and communication skills (ICS), 252–253
medical knowledge, 251–252
patient care, 248–251
practice-based learning and improvement (PBLI), 252
professionalism, 253
systems-based practice (SBP), 253–254

total joint arthroplasty in lower extremities, injuries following, 
250–251

total knee arthroplasty (TKA)
case study, 254–255
interpersonal and communication skills (ICS), 252–253
medical knowledge, 251–252
patient care, 248–251
practice-based learning and improvement (PBLI), 252
professionalism, 253
systems-based practice (SBP), 253–254

total lung capacity (TLC), 116
traditional culture in medicine, 17
tramadol, 307

transcutaneous electrical nerve stimulation (TENS), 103, 316
transfemoral residual limb length, 102
transformative action, 10
transhumeral amputation (TH), 93–94
transradial amputation (TR), 92–93
transtibial prosthetic sockets and suspension, 103
traumatic brain injury (TBI), 182–183

autonomic dysfunction in, 340
case study, 351–352
history, 340

interpersonal and communication skills (ICS), 346–348
medical knowledge, 342–345
monitor after, 341
patient care, 341–342
practice-based learning and improvement (PBLI), 345–346
problems with executive function after, 348
professionalism, 348–349
rehabilitation checklist for families, 347
safety concerns after, 351
systems-based practice (SBP), 349–351

traumatic brain injury (TBI), moderate and severe
anatomy, 168
biomechanics, 169
case study, 175
complications of, 167–168
counseling patients and families, 173
diagnostic testing, 170
documentation and effective communication, 173
education, 171–172
epidemiology, 169
ethical issues, 170–171
history of present illness, 165–166
impairments, activity limitations, and participation restrictions, 167
leadership skills, 173
pathophysiology, 168
patient assessment, 171
patient safety checklist, 175
physical examination, 166–167
physiology, 168
professionalism, 173–174

symptom severity (SS) scale, 303–304

syndrome of inappropriate antidiuretic hormone secretion (SIADH), 
340–341

system-based medicine, 310–311
system errors, 78–79

for MTBI, 187
patient safety and, 140–141

system evaluator, 79
systems-based practice (SBP), 5

cancer rehabilitation, 138–141
cardiopulmonary rehabilitation, 127–128
cervical radiculopathy, 320
entrapment neuropathies, 336
fibromyalgia, 310–311
health care systems, 71–72
juvenile idiopathic arthritis (JIA), 363–364
lumbar spine disorders, 285–287
mild traumatic brain injury (MTBI), 186–187
multiple sclerosis (MS), 231–232
neuromuscular diseases (NMDs), 219–221
osteoarthritis, 244–245
Parkinson disease, 206–207
patient care coordination in practice of rehabilitation medicine, 74
patient safety, systems errors, and quality, 78–79
physiatrist as resource manager, 74–78
physiatrist as systems consultant, 73–74
preparticipation evaluation (PPE), 326–327
rheumatoid arthritis (RA), 298–300
spasticity, 265–266
spinal cord injury (SCI), 197–198
stroke, 160–162
system evaluator, 79
systems thinking, 72–73
and teams, 77
total hip arthroplasty (THA), 253–254
total knee arthroplasty (TKA), 253–254
traumatic brain injury (TBI), 349–351

moderate and severe, 174–175
upper extremity limb loss, 96–97
upper extremity musculoskeletal injuries (UEMIs), 274–275

systems thinking, 72–73
systolic blood pressure (SBP), 116

Tardieu scale, 257, 341
TBI. See traumatic brain injury
TCAs. See tricyclic antidepressants
teaching

bedside, 40
competencies strategies, 36–37
description, 34–36
and feedback, 34–37
rules for, 39

team communication, 18
Team STEPPS, 272–273
temporal lobe involvement, 340
tenderness tests, 280
THA. See total hip arthroplasty
thoracolumbar sacral orthosis (TLSO), 281
tidal volume (TV), 116
tizanidine (Zanaflex), 261
TKA. See total knee arthroplasty
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systems-based practice (SBP), 274–275
upper motor neuron disorders (UMNDs), 258
urinary incontinence, 149

VA/DoD clinical guidelines, 106
venous thromboembolism (VTE), 250

prophylaxis, 168
ventilatory failure, assessment of, 125
ventilatory support, indications for, 125
verbal read-back procedures, 23
vertebrobasilar system, 155
Veterans Affairs Amputee System of Care, 110
Visual Teaching Strategies (VTS), 10
vital capacity (VC), 116
VTE prophylaxis. See venous thromboembolism  

prophylaxis
VTS. See Visual Teaching Strategies

Waddell signs, 280
widespread pain index (WPI), 303
Williams exercises, 280

Wolff-Parkinson-White (WPW) syndrome, 115
workplace-based assessments, 6
WPI. See widespread pain index
WPW syndrome. See Wolff-Parkinson-White syndrome

wrist disorders

medical knowledge, 271
patient care, 269

quality improvement/practice improvement activity, 172–173
sample rehabilitation program, 168
severity grading of, 165
systems-based practice (SBP), 174–175
treatment, 169–170, 171

tricyclic antidepressants (TCAs), 306

UEMIs. See upper extremity musculoskeletal injuries
UMNDs. See upper motor neuron disorders
Uniform Data System for Medical Rehabilitation, 74
upper extremity (UE) amputations, 91
upper extremity limb loss

case study, 97
etiology of, 91
interpersonal and communication skills (ICS), 95
levels of amputation, 92–94
medical knowledge, 91–94
patient care, 89–91
practice-based learning and improvement (PBLI), 94–95
professionalism, 95–96
surgical techniques, 92
systems-based practice (SBP), 96–97

upper extremity musculoskeletal injuries (UEMIs)
case study, 275–276
interpersonal and communication skills (ICS), 272–273
medical knowledge, 269–271
patient care, 267–269
practice-based learning and improvement (PBLI), 271–272
professionalism, 273–274
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