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Foreword

It is an honor and pleasure to write the Foreword for
the second edition of this important textbook of
pediatric psycho-oncology. By identifying the inter-
national leaders in the field, the editors present a
remarkable view of the state of the art in pediatric
psycho-oncology, as we know it today, of the manage-
ment of symptoms and psychosocial care. I commend
them for it and also I commend this book to the reader.

Since the first edition was published, several impor-
tant studies have been carried out and the importance
of the care of the total child, not just the tumor, has
become more widely recognized. An acknowledgement
of this is the fact that in 2010 the International Pediat-
ric Oncology Society (SIOP) endorsed the statement of
the International Psycho-Oncology Society and the
International Union Against Cancer (UICC) that a
new standard of quality cancer care has been estab-
lished: quality cancer care today must integrate
the psychosocial domain into routine cancer care.
The SIOP Board, at its meeting in Boston, MA, in
September, 2010, endorsed this statement as it applies
to the care of children with cancer. These are landmark
statements which will encourage the field to move for-
ward more rapidly with this policy support from the
major oncology international societies.

I dedicated the first edition to my grandson, Gabriel,
who had just died of hepatoblastoma, aged 3. I con-
tinue to honor his memory, like other professionals in
the field, who have shared a similar loss, to carry the
work forward as a memorial to him and to the children
whom many pediatric oncologists remember with
equal love, sadness and yet joy for their short lives and
the pleasure they brought us. The struggle goes on to
reduce the numbers of children who do not survive,
and also to continue making our own contribution to
improve the quality of life of those children during
their illness to be the best possible. This dedication of
purpose is the least that we can do to remember those
whom we have loved and lost. I am grateful to be a
part of this important effort to make the most up-to-
date research results available to pediatric oncology
teams around the world.

Jimmie Holland, MD

Wayne E. Chapman Chair in Psychiatric Oncology
Memorial Sloan-Kettering Cancer Center

New York, NY

November 2011



Introduction: Embedding Psychosocial Care
in Medicine: Pediatric Psycho-oncology
as a Model

The history of pediatric oncology is a transcendent
one. Until 1948, a patient with leukemia simply was
provided with supportive care, itself most meager, and
family and medical caregivers awaited the patient’s
death. Through the vision of many, including in no
small part the pioneering Sidney Farber, clinical remis-
sions were first achieved, and the modern age of che-
motherapeutics in oncology began.

Concomitant with the provision of chemothera-
peutics was the emergence of the modern age of
supportive care. Blood-banking, so crucial to coun-
teract the deleterious effects of chemotherapy,
became more scientific in screening for antibodies
and infection. Penicillin and the elaboration of mul-
tiple categories of antibiotics allowed aggressive
infection-fighting efforts to combat rampant fever
and neutropenia. A greater realization of the impor-
tance of treating pain allowed rational use of nar-
cotics to combat the inevitable mucositis that
accompanied dose intensification efforts that clearly
resulted in improvements in overall survival.

In essence, knowledge culminating in the rise of
rational cancer therapeutics was accompanied by the
advancement of medical knowledge in the areas of
hematological support and infectious diseases. The
consistent rise in survival rates, as exemplified by stead-
ily improving Kaplan-Meier curves in repeated acute
lypmphoblastic leukemia clinical trials, could never
have occurred without the remarkable progress in each
of these areas.

The past 60 years also saw growing social awareness
of mental health disorders and the (gradual) removal of
the stigma of such disorders. Increasing acceptance of
the importance of addressing mental health has led to
present-day efforts to openly lead patients to mental
health resources and to legally encode in practical
terms access to such services.

Coincidentally, these efforts have strongly paralleled
the diminishing negative connotations associated with
those afflicted with cancer. Not so much time has
elapsed since the diagnosis of cancer was sometimes
hidden from the patient and certainly hidden from
those around the patient, such as co-workers, for fear
of ostracism or unemployment. The Western media
today abounds with bold depictions of currently
treated patients and survivors and with pink-shrouded
football players raising cancer awareness.

The confluence of these factors makes it even starker
that psychosocial challenges still abound for patients
with cancer. First, there is a greater incidence of diag-
nosis of mental health disorders in cancer patients,
whereby underlying or latent issues are enhanced or
exposed by the anxieties of diagnosis, therapy, and dis-
ruption of activities of everyday living. Second, the
stress of caring for and enduring the treatment of a
child with cancer confers similarly increased risk of
psychosocial disturbances upon both parents and sib-
lings. Third, side effects of the therapy itself (chemo-
therapy, surgery, and radiation), especially in the
developing child, can result in loss of cognition and
coping skills, which imposes increased risk of disor-
dered behavior. Of course, the challenges to our
patients do not end with the final dose of chemo-
therapy, the pronouncement of cure, or a contrived
S-year window, but rather follow them through a life-
time as they grow, mature, go to school, and become
job holders, spouses, and parents themselves.

In spite of the vast advantages of resources
available in the developed countries, the provision
of resources necessary for psychosocial care of
patients and their families remains uneven. While
more and more insurance plans cover some modi-
cum of psychosocial services, reimbursements are
often inadequate for the task. Even insurance that
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may be available does not guarantee that a given
provider will accept that particular insurance, and
examples abound of the most august institutions
insisting that patients self-pay. In addition, when
such services are obtained in the community and
out of contiguity with the clinic experience, a dis-
connect occurs for both caregiver and patient.

We and others have found that the model of
embedded psychosocial care, on an equal footing
and integrated with chemotherapy, antibiotics, and
blood products, has proved to be an especially
effective manner of intervention. The typical pediat-
ric oncology clinic has some combination of exam
rooms and infusion space, often with therapy
administered “in the round” with common areas for
play for patient and siblings alike. A sense of com-
munity is created, as patients typically have recur-
ring and regular days of the week for their visits,
whereby patients and their families interact in an
ongoing way with their caregivers: nurses, nursing
assistants, nurse practitioners, and oncologists. It is
within that community that the psychosocial team is
able to introduce itself, becoming a seamless part of
the caregiving team that encounters that particular
patient and family during each visit.

The concept of the psychosocial team is one that can
vary from program to program, depending on local
custom and state regulatory agencies. A collaborative
psychosocial team such as that we have constructed at
Yale consists of such people as psychiatrists, psycholo-
gists, social workers, special education teachers, child
life specialists, and volunteers. While very often over-
lapping in certain skill sets and abilities, each of these
specialists brings a unique perspective that rounds out
the entire team.

Ultimately, the greatest challenge in the embedded
model is one of provision of resources. Hospitals and
medical schools are under financial pressure due to
decreasing reimbursements, increasing unfunded care,
and increased regulatory environment. Psychosocial
care, even in this age of enlightenment, in many circles
is still viewed as a superfluous or unnecessary frill. The
acquisition of resources to fund a full staff in order to
run such a team requires the infusion of philanthropy
and grant support in most centers. The challenge of
funding is magnified by the fact that provision of ser-
vices is never-ending; personnel are a constant cost cen-
ter on the ledger sheet.

Fortunately, pediatric oncology is a specialty that
attracts attention: bald-headed children on chemotherapy
are head-turners on billboards, television, print media,
and, of course, social media. Pediatric oncology also ben-
efits from infrastructure in general pediatrics, in which
focus on growth and development, school, and behavior
figures prominently. Yet chronic disease or disease that
requires long-term care abounds in pediatrics. Thus, the
relationship between pediatrics and pediatric oncology
has the chance to become symbiotic: pediatric oncology
can gather resources and test the embedded model.
Departments of Pediatrics, and as a result other subspe-
cialties within it, can benefit from the ingathering of tal-
ent that is nucleated by such a paradigm.

The greatest barriers toward establishment of psy-
chosocial services remain recognition and commitment
at every level of a particular program from caregiver to
hospital administrator. Pediatric oncology programs
that understand that the concept of mental health care
is as important as the chemotherapy and the antibiotics
are well on their way to successful implementation and
sustenance of a truly well-rounded program.

Gary M. Kupfer, MD

Professor of Pediatrics and Pathology

Yale School of Medicine

Section Chief, Pediatric Hematology-Oncology
Yale New Haven Children’s Hospital and Smilow
Cancer Hospital New Haven, Connecticut
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Cancer in Children: an Overview

Shai Izraeli, Gideon Rechavi

Introduction

Approximately one in every 350 children will develop
cancer by adulthood, and despite the remarkable cure
rate, cancer is still the leading cause of non-accidental
death in children in affluent countries after the neonatal
period. In this Introduction we shall highlight some
unique medical aspects of childhood cancer that are
especially pertinent to pediatric psycho-oncology. For
more details about specific diseases, the reader is
referred to the available textbooks in pediatric oncology.

The characteristic cancers of children are different
from those encountered in adults. Typically they arise
in tissues and organs that develop most rapidly during
embryogenesis and the postnatal period. Indeed, it is
likely that most cancers in children result from
unfortunate developmental “accidents,” often occur-
ring in utero. In contrast, the typical “adult” malignan-
cies arise in epithelial cells covering the surface of ducts
and body cavities that are exposed for prolonged peri-
ods of time to a large variety of environmental carcino-
gens. Colon cancer, for example, is the end stage of a
slow multistep transition from normal tissue through
benign polyps to malignant invasive carcinomas.
Colon cancer may be prevented by either modifying
diet or by treatment with drugs such as aspirin, which
affects the tumorogenic response of the colonic mucosa
to carcinogens, or by removal of benign polyps. Unlike
cancers in adults, most cancers in children cannot be
prevented, are not preceded by obvious pre-malignant
lesions and are not amenable to early diagnosis.
Indeed, several international trials of massive screening
for pre-malignant lesions or early stages of neuroblas-
toma, a childhood cancer of the sympathetic nervous
system, have proved futile. These issues are relevant
when dealing with the parents of a child with cancer,
who are, naturally, overwhelmed by guilt and self-
blame. It is important to explain to parents that to the
best of our knowledge cancers in children are not

caused by any wrongdoing of the child or his/her par-
ents, nor could they have been diagnosed earlier
(except, of course, in cases of clear medical neglect).
Most of the tumors arise spontaneously, although
there are rare familial hereditary cancer syndromes.
For example, retinoblastoma, a malignant tumor of
the retina, is often hereditary. A child with hereditary
retinoblastoma is likely to develop tumors in the other
eye and later may also be diagnosed with osteo-
sarcoma, a malignant bone tumor. Most of these chil-
dren are cured and their chances of passing the
hereditary trait are 50%. Families with hereditary
cancer syndromes require therefore special lifelong
attention and present the health care community with
new challenges. One of these challenges is caused by
modern genetic diagnostic techniques that enable iden-
tification of individuals carrying a cancer-predisposing
mutation while they are still healthy. This medically
helpful knowledge may also add a significant psycho-
social burden to the patients and their families.
Another high-risk group is identical twins. An identi-
cal twin of a child with leukemia has a 25% risk of
developing the same leukemia before the age of 10.
This high risk of a non-genetic disease among identical
twins has been puzzling. The mystery has been solved
recently. As leukemia is commonly an “accident”
during embryonic development, pre-leukemic cells can
circulate from one embryonic twin to the other through
their common vascular channels. Other than these
examples, in most instances there is no substantial basis
for the fear that other young members of the family will
develop cancer as well. Moreover, the rate of cancer in
offsprings of childhood cancer survivors is not signifi-
cantly higher than in the normal population. Thus, in
the majority of instances we can safely reassure the
families that the cancer will not spread in the family.
The most common malignancy in children involves
the lymphoid system, especially acute lymphoblastic

Pediatric Psycho-oncology: Psychosocial Aspects and Clinical Interventions, Second Edition.
Edited by Shulamith Kreitler, Myriam Weyl Ben-Arush and Andrés Martin.
© 2012 John Wiley & Sons, Ltd. Published 2012 by John Wiley & Sons, Ltd.
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leukemia (ALL). During embryonic development and
early childhood the normal lymphoid system has to
develop rapidly and acquire the capabilities to mount
specific immune responses against an enormous variety
of foreign antigens. For efficient diversification of the
various immune receptors, lymphoid cells possess an
unusual type of genetic instability that predisposes
them to rare genetic accidents leading to acute leuke-
mia. ALL is most common in young children but
occurs throughout childhood.

The nervous system is another rapidly developing
organ that also involves substantial fine-tuned diversifi-
cation and differentiation during embryogenesis and
early childhood. The frequency of tumors of the ner-
vous system is almost equal to ALL and together these
malignancies are responsible for more than half of the
cancers in children. Many of these tumors are rela-
tively slow-growing gliomas, often implying living
through childhood with slowly progressing brain
tumors. A large fraction of childhood brain tumors
have an embryonic and more aggressive phenotype.
These include medulloblastoma, a cancer of the cere-
bellum, retinoblastoma, and neuroblastoma, a malig-
nant tumor of the peripheral sympathetic nervous
system. Embryonic tumors outside the nervous system
such as Wilm’s tumor of the kidney, hepatoblastoma
and various tumors of the gonads are also typical of
children.

The third most common type of malignancy of chil-
dren is a diverse group of tumors of the musculo-
skeletal and the soft tissues. These sarcomas can arise
at any age and have specific molecular, pathological
and clinical characteristics. Many of those occur more
frequently during adolescence, a period of robust mus-
culoskeletal development.

Pediatric oncology is one of the greatest medical
success stories of the past four decades. The cure rate
of childhood cancer has increased from about 25% in
the 1960s to more than 75% in the 1990s. This remark-
able progress has occurred in almost all types of child-
hood malignancies and is due to the exquisite
sensitivity of these malignancies to chemotherapy and
to the series of carefully conducted collaborative
empirical clinical trials in Europe and the USA.

The paradigm to this success is childhood ALL, a
uniformly fatal disease in the 1960s that has become
curable in almost 80% of children today. The treatment
“protocol” of childhood ALL consists of 2-3 years of
therapy utilizing up to ten chemotherapeutic drugs
given in various combinations. Intensive remission
induction and consolidation therapies, lasting up to
half a year, are followed by prolonged and less inten-
sive maintenance therapy. During the first half year,

the child requires frequent hospitalizations for admin-
istration of drugs or for combating infectious compli-
cations of chemotherapy. The child can attend
kindergarten or school and function almost normally
during the rest of the therapy.

A specific problem associated with ALL and rele-
vant to the topic of this textbook is the need for preven-
tion therapy to the central nervous system (CNS).
Early trials with chemotherapy have failed because of
the recurrence of the leukemia in the CNS. Apparently
due to the poor penetration of most chemotherapeutic
drugs into the CNS it serves as a “sanctuary” haven for
leukemic cells. Cure of ALL became a reality only
when routine irradiation of the brain was added to sys-
temic chemotherapy. This success has proven to be a
mixed blessing as the exposure of the brain of young
children to a hefty dose of radiation resulted in severe
long-term intellectual, behavioral and other neurologi-
cal impairments. In most modern treatment protocols
of ALL, cranial irradiation has been replaced by a
combination of systemic high dose methotrexate and
intrathecal chemotherapy. While this approach has
been proven to be less toxic than irradiation, its long-
term neurological implications still need to be studied.

The treatment of solid tumors combines usually at
least two modalities. Local control is achieved through
surgery or radiotherapy. Because of the severe long-
term toxicities of radiating growing tissues, surgery is
preferred when possible. Modern pediatric surgical
oncology has become much less mutilating. Thus, in
most instances, bone and soft tissue sarcomas can be
removed by limb-sparing surgery. Still, in many instan-
ces, such as brain tumors, Hodgkin’s disease and
inoperable sarcomas, radiation is unavoidable. It is
critically important that radiation will be delivered in
centers specializing in treatment of children because of
many specific considerations unique to these patients
that are required to minimize the long-term side effects
and encourage conservation of symmetric growth and
development.

The most significant progress in the treatment of
childhood solid tumors occurred when the concept of
“adjuvant chemotherapy” was introduced, initially for
treatment of Wilm’s tumor and osteosarcoma. In the
case of osteosarcoma, even when the tumor was local-
ized to the limb, and the limb was amputated, the long-
term survival was no more than 20%. Since all deaths
were caused by distant metastases, the unavoidable
conclusion was that micro-metastases were present in
most of the patients with localized tumors at the time
of diagnosis. The administration of “adjuvant chemo-
therapy”—chemotherapy that is delivered with the
intention to destroy those unseen micro-metastases, has
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led to the current 70% survival rates. Typically these
patients today are treated first with chemotherapy, fol-
lowed by surgical removal of the tumor with sparing of
the limb, and another period of intensive chemo-
therapy. The concept of adjuvant chemotherapy has
been also adopted by the adult oncologists for chemo-
therapy-sensitive tumors such as breast cancer.

The recent decade has witnessed remarkable devel-
opment in molecular biology and diagnostics. Tech-
niques allowing the visualization and quantifications
of genes and gene products have enabled molecular
classification of tumors and personalized adjustment
of therapy to the biological tumor subtype. Again,
pediatric oncology has shown the way. Thus, for
example, the identification of the BCR-ABL fusion
gene in a child with leukemia or the detection of multi-
ple copies of the NMYC oncogene in a child with neu-
roblastoma led to their classification as high risk
patients and to assignment to especially intensive treat-
ments that included bone marrow transplantation. The
molecular determination of minimal residual disease
has allowed tailoring of therapy to the molecular
response to therapy. The identification of specific
molecular abnormalities has also raised hopes for
development of cancer-specific, less toxic therapies. In
the recent years since the first edition of this book, sev-
eral novel targeted therapies have been finally intro-
duced for children with cancer, and others are in
clinical trials. For example, the addition of inhibitors
of BCR-ABL to chemotherapy has caused such a dra-
matic improvement to survival that the presence of
this abnormality no longer constitutes an automatic
indicator of stem cell transplantation. These novel
therapies are not “magic bullets” free of side effects.
Indeed, many of these novel drugs target pathways
important for childhood growth and development and
hence have a multitude of newer side effects different
from those caused by chemotherapy.

While childhood cancer is a relatively rare disease,
its high cure rate is having a significant impact in devel-
oped societies. Currently, one in every 900 young (less
than 45-year-old) Americans has been cured of child-
hood cancer. It is estimated that within 20 years this
rate will increase to more than one in every 400. Unlike
adult cancer, occurring mostly in the post-retirement
age, children cured from cancer are expected to live
many more productive years. Thus the quality of life of
childhood cancer survivors and late effects of the can-
cer and its treatment have become a major focus of
modern pediatric oncology and are particularly rele-
vant for the field of psycho-oncology.

Although children tolerate the acute toxicities of
chemotherapy better than adults, growing children are

more vulnerable to the delayed effects of cancer ther-
apy such as effects on growth, the endocrine system,
fertility, the myocardium, neuropsychological func-
tion, and the occurrence of secondary cancers. More-
over, because children tolerate chemotherapy better
than adults, they often receive far greater dose-inten-
sity and are therefore more likely to develop late
sequelae. Of the different therapeutic modalities, radia-
tion is associated with the highest rates of late effects in
children.

Most relevant for this textbook are the late neuro-
psychological sequelae of childhood cancer therapy.
Long-term neurological impairments are associated
with leukemia and brain tumors, the two most com-
mon malignancies of children. Learning difficulties
have been most commonly attributed to cranial
irradiation and are related to the dose and the age at
the time of irradiation. For example, cranial
irradiation with 3,600 c¢Gy of children with brain
tumors who are younger than 36m is universally asso-
ciated with marked decreases in 1.Q. Newer therapeu-
tic protocols are attempting to delay radiation and
lower the dose in young children.

Although radiation doses in children with ALL are
significantly lower than those used for children with
brain tumors, they are still likely to have long-term
neuropsychological sequelae. These effects are mainly
in attention capacities and other nonverbal cognitive
processing skills and not in the global IQ. These deficits
correlate with focal findings in magnetic resonance
imaging (MRI) of the brain and neurophysiological
studies. As with brain tumors, the extent and timing of
the deficits are related to the radiation dose and the age
at the time of radiation. Girls less than 5 years old are
most vulnerable. At the extreme end of the spectrum of
neurological toxicity is progressive necrotizing leu-
koencephalopathy, a rare and devastating complica-
tion, occurring mainly in patients who have received a
combination of higher dose radiotherapy and intra-
thecal methotrexate. Although significantly less neuro-
logical impairment is seen in children with ALL treated
with intrathecal therapy only, it is premature to con-
clude that no neuropsychological deficits are expected.
Indeed, minor abnormalities in brain imaging are com-
monly detected and the long-term significance of these
changes is presently unknown.

It is impossible to write an introduction to a book on
psychology of children without relating to adolescence.
Surviving normal adolescence is a challenge to chil-
dren, their parents and educators and provides the live-
lihood of pediatric psychologists. Cancer in this life
period is extraordinarily more challenging. Adoles-
cents tend to delay bringing medical problems to
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attention and are less compliant with therapy. For
example, it has been clearly shown that adolescents
with ALL tend to be less adherent to the oral chemo-
therapy regimen during the maintenance period and
that their prognosis directly correlates with their degree
of compliance. There are also some unique medical
issues such as preservation of fertility, and a large list
of psychosocial issues. Because of these issues, the need
of a specific discipline for adolescent and young adults
oncology is being considered now in the USA and
Europe.

The final issue relates to the topic we all try to avoid.
Despite the enormous success, one in every five chil-
dren with cancer will die from the disease. The grim
outlook of a particular child is often known soon after
diagnosis. Yet studies have repeatedly shown that the
prospect of dying is usually, if at all, addressed only
very shortly before death. Even in the most hopeless
cases, treatment is usually characterized by intensive
attempts to cure and by ignoring the option of pallia-
tive care. This is one area where we, who deal with

childhood cancer, can learn from our colleagues in the
adult oncology field. Hospice and palliative care are
new and much needed concepts in pediatric oncology
that, naturally, combine medical and psychosocial
approaches. And after the death, there are bereaved
parents, siblings, and friends. They often cling to the
pediatric oncology department and look for comfort
and help. The “end of life” issue is a chapter in pediat-
ric oncology waiting to be defined and written.

Pediatric oncology meets childhood psychology at
the time of the diagnosis of these devastating diseases,
during the difficulties associated with the toxicities of
intensive chemotherapy, the rehabilitation period, dur-
ing the follow-up of the majority who are long-term
survivors, and the bereavement of those who lost the
most precious of all. Although the child is the one with
the cancer, the pediatric oncology team interacts inten-
sively with the siblings, parents, grandparents, friends,
schoolteachers and more. It becomes a community
affair in which the pediatric oncology team is at
the center.
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Comprehensive and Family-Centered
Psychosocial Care in Pediatric Oncology:
Integration of Clinical Practice
and Research

Lori Wiener, Maryland Pao

Introduction

Pediatric oncology programs aspire to provide compre-
hensive clinical care to patients and their family mem-
bers. Patient and family-centered care is an approach
to health care that is grounded in mutually beneficial
partnerships among health care providers, patients,
and families, and where the vital role that families play
in ensuring the health and well-being of infants, chil-
dren, and adolescents is recognized [1]. Within a fam-
ily-centered care environment, emotional, social, and
developmental support is an integral component of
health care. Attending to the child’s and family’s emo-
tional distress and psychosocial needs due to a cancer
diagnosis requires many experts, in addition to the
oncologist, such as social workers, psychologists, child
life workers, rehabilitation therapists, child psychia-
trists and many others. To incorporate this practice of
psychosocial care within a pediatric oncology setting
means that the health care providers listen to and
honor patient and family perspectives, choices, values,
beliefs and cultural differences. Providers also shape
policies, programs and facility design, and facilitate
day-to-day staff interactions through ongoing discussions
and feedback with patients and families. In addition to
seeking patient’s and family’s points of view, conducting
clinical research is another excellent mechanism to assure
that the developed programs and provided interventions
are based on what patients and families experience and
need and in fact are improving outcomes.

Recent developments in dissemination of empiri-
cally supported interventions [2] and evidence-based

assessments [3] suggest that pediatric oncology pro-
grams need to continue to integrate psychosocial prac-
tice with research in order to maximize successful
psychosocial and physical outcomes for children with
cancer. Critical areas of clinical practice and research
under exploration include distress assessments [4, 5],
screening of psychosocial risk factors after cancer
diagnosis [6, 7] and survivorship, particularly studies of
the late effects of those who are cured. These questions
highlight the need for ongoing concomitant psycho-
social practice and research within pediatric psycho-
oncology settings. In this chapter, we describe the
necessary components to be incorporated into an ideal
(or model) comprehensive family-centered psychosocial
support program and propose that the integration of
clinical research can enhance clinical services while
reducing the research—practice gap.

Psychosocial Care
Diagnosis

Excellent psychosocial care begins at the time of diag-
nosis, incorporates early assessment, continuing and
consistent care, a range of therapeutic interventions,
and utilizes interdisciplinary resources for all family
members [8]. A diagnosis of childhood cancer is an
acute, often traumatic event for a family. The way in
which the diagnosis of cancer is presented significantly
influences the family’s initial reactions and sets the
stage for collaboration with the medical team. The ini-
tial meeting with the family, which should be held as
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quickly as possible once a cancer diagnosis is reached,
is an opportunity to establish a trusting physician—
patient—family relationship. The psycho-oncologist has
a fundamental role in determining whether the medical
information is clearly communicated and understood
by the family. Assessing each family member’s coping
and learning styles is a key component of helping
a family at this critical time. For example, some
caregivers might search for and request detailed infor-
mation on their child’s cancer and treatments (“moni-
tors”), while others may feel overwhelmed by all the
new information and only want what they absolutely
need to know (“blunters”) [9, 10]. “Monitors” may be
quite distressed by all that they read and require con-
siderable support with what they learn, but it is equally
important to make sure that “blunters,” while wishing
to avoid detailed medical information, have sufficient
information to make informed decisions.

The days and weeks following a new cancer diagno-
sis are an important time to be available and to offer
support and guidance to the child and family. Nearly
all caregivers report significant psychological distress
in the form of anxiety. With the demand for frequent
medical tests and treatment, lives are disrupted, roles
and responsibilities within the family need to be rene-
gotiated to ensure that basic needs of the family con-
tinue to be met (e.g., working to retain medical
insurance and pay bills, care of healthy siblings), and
highly technical medical information has to be under-
stood. Having a roadmap of treatment can help the
family focus on what needs to be done and provide
some sense of relief, optimism, and improved mood.
Families also benefit from knowing what “normal”
emotional responses are and how to answer questions
from family and friends.

Initiation of Treatment

For the child, psychosocial care at diagnosis and initia-
tion of treatment includes offering age-appropriate
interventions such as positive incentives for coopera-
tion with procedures, breathing exercises and develop-
mentally appropriate distraction techniques during
procedures. Storytelling, fantasy play and puzzles are
often useful for the preschool child whereas the school-
age child may benefit from engaging in medical play.
For those undergoing surgery, short preparatory visits
to the operating and recovery rooms can help children
to become familiar with surroundings and reduce anxi-
ety. Working with families and the medical team to
allow and encourage adolescents to participate in med-
ical decisions (i.e., signing consents; when appropriate,
control with scheduling; viewing and explaining the

results of laboratory tests; involving them in discus-
sions of treatments) helps establish a strong working
relationship with the medical team from the outset.

Ongoing Psychosocial Care

Psychological and developmental problems in the
patient or any family member can add significantly to
the caregiver burden of dealing with cancer and can
exhaust a family’s emotional resources (and staff time).
The early assessment of the family’s strengths and vul-
nerabilities, psychosocial resources, and preexisting
problems can help the team anticipate the psychologi-
cal adjustment of families to cancer and allow for
quick and efficient provision of psychosocial care
based on their needs [8, 11]. As treatment progresses
and families establish a “new normal,” the availability
of group support, and individual and family counseling
for caregivers can be useful in order to address feelings
of anxiety, sibling adaptation, the marital (or signifi-
cant) relationship (divergent coping styles, intimacy
and communication patterns under chronic stress),
concerns associated with the child’s prognosis or late
effects, or simply for reassurance that they are coping
adequately. Good psychosocial care does not encour-
age dependence on the medical team, but rather
encourages development of effective coping strategies,
the child’s integration back to school and with peers as
soon as possible and supports the family for maximal
functioning. The longer the child is away from his or
her pre-cancer activities, the harder the adjustment can
be to re-establish friendships and to feel comfortable
back at school following the completion of therapy.
When indicated, age-appropriate psychiatric inter-
ventions for our pediatric patients are equally helpful.
Somatic symptoms of depression, such as difficulty
sleeping or fatigue, are common symptoms of both
depression and cancer, and therefore can be difficult to
differentiate. Careful psychiatric assessment of severe
distress or prolonged symptoms is important [12]. Re-
gardless of whether these symptoms are normal rather
than pathological in nature, the symptoms should be
documented and addressed. Assessment of mental
health and coping based on the child’s age, develop-
ment, and personality may be obtained in many ways.
Therapeutic interventions are designed to reduce dis-
tress and to help the child integrate the facets of his or
her illness and life into expression [13]. A therapeutic
game has been created for children aged 7-16 that
assesses coping skills, family relationships, stressful
issues, adjustment/adaptation, self-esteem, peer rela-
tionships, depression/sadness, and a view of prognosis
[14]. For others, talk therapy can provide a vehicle for
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communication. Different forms of self-expression are
equally powerful and effective, including behavioral
and cognitive techniques, play, the use of workbooks
[15], bibliotherapy, storytelling, writing, art, music,
humor, and animal-assisted therapy [12]. Most often,
however, a combination of approaches is most effec-
tive and will change based on the child’s current
emotional needs and medical circumstances.
Non-adherence can be a significant and often over-
looked issue in pediatric oncology. Anticipating,
assessing, monitoring, and, when necessary, emphasiz-
ing adherence to the treatment regimen are critical
components of comprehensive psychosocial care [16].
Additionally, continuous assessment of physical as
well as emotional pain is critical. An ideal program
documents quality of life from the time of diagnosis
throughout survivorship and provides each family
access to pharmacologic and nonpharmacologic
approaches, including complementary and alternative
interventions. This includes energy therapies (e.g., ther-
apeutic massage, energy healing, REIKI), manipula-
tive and body-based methods (e.g., chiropractic,
massage) and body-based mind-body interventions
(e.g., mindfulness, meditation, prayer, guided imagery,
and hypnosis) and thoughtful counsel pertaining to
homeopathic approaches taking into account potential
drug interactions [17]. Other interventions that aid
healing include art therapy [18], music therapy [19, 20],
aroma therapy [21] and animal-assisted therapy [22].

Siblings

Paying attention to the siblings in the family is a criti-
cal element of psychosocial care. It is only in recent
years that the needs of siblings have been identified as
being met inadequately compared to other members of
the family. Comprehensive care considers the needs of
siblings from the time of diagnosis and continues
throughout the course of illness, including bereavement
and survivorship. Siblings often feel that their needs
pale in comparison to those of their sick brother or sis-
ter and yet they experience the same emotional
reactions to the diagnosis of cancer (shock, disbelief,
helplessness, sadness, guilt) plus jealousy without the
luxury of doctors and staff who are worried about their
emotional needs. Throughout treatment, the healthy
sibling may feel a sense of isolation as the family trav-
els out of town to a new treatment facility or as he or
she spends time at home with extended family or at a
friend’s home. Disruptions in daily routine and prog-
nostic uncertainty can lead to difficulties in school,
acting out behaviors at home and school, anger or
withdrawal. Siblings respond well to support and

consistency and many siblings thrive with the addi-
tional responsibility thrust upon them. While most
cancer centers do not spend time evaluating the psy-
chosocial needs of pediatric cancer patient’s siblings,
it is the authors’ hope that this practice will change
in the near future. Hospital programs that include
siblings in their child and teen programming and those
that have specific programs for siblings (such as a
hospital-wide Sibling Day) are increasingly recognized
for their importance. National organizations such as
SuperSibs. are working hard to ensure that children
whose brothers and sisters have cancer are “supported,
honored and recognized to help them face the future
with strength, courage and hope” (www.supersibs.org).

Creating an Optimal Healing Environment

Integrated cancer care incorporates the use of comple-
mentary and alternative medicine (CAM) techniques,
as well as insights from research in medicine, nutrition,
interior design, architecture, exercise, and psycho-
oncology [23]. This includes creating a physical space
using principles that have been shown to promote
health, healing and quality of life and incorporating
evidence-based health care environment research find-
ings into hospital design. Healing principles take into
consideration the use of color, light, shapes, noise,
music, and natural elements. For example, the use of
color in a children’s hospital has been shown to create
a more cheerful environment [24] whereas exposure to
art reduces stress [25]. Bright light has been shown to
reduce depression and those in sunny rooms have
shorter periods of stay compared to those in dull rooms
[26]. In a group of parents of children with severely
developmentally disabled children, a correlation has
been found between their satisfaction with the building
environment and their satisfaction with health care ser-
vices [27]. In another study that focused on the interior
of a hematology-oncology unit, patients, their parents,
and hospital staff participated in objective ratings of
the physical environment along with other measures to
elucidate the network of relationships between physical
design elements in children’s hospital rooms, environ-
mental satisfaction, and outcome measures including
psychosocial functioning, parental health care satisfac-
tion, staff co-worker satisfaction, and staft fatigue.
Pediatric hematology-oncology patients, their parents,
and hospital staff were more satisfied in environments
with better physical amenities. For parents, significant
relationships between environmental satisfaction,
health care satisfaction, and psychosocial functioning
emerged. Likewise, environmental satisfaction was
associated with co-worker satisfaction, psychosocial
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functioning, and fatigue among hospital staff [28, 29].
These studies support the core concepts of patient- and
family-centered care as patient and family choices are
incorporated into the design of the hospital space and
decisions are made that reflect and honor their prefer-
ences, not the preferences of the staff alone.

The Roy and Patricia Disney Family Cancer Center
provides a wonderful example of how a health care sys-
tem can address healing of mind, body, and spirit.
After extensive consultation with many disciplines and
family members, specific spaces within the center were
designed to promote comfort and tranquility, including
indoor and outdoor areas for quiet contemplation, a
Zen garden, a meditation labyrinth, an outdoor seating
area surrounded by water features, a private medita-
tion room with views onto the garden, and a yoga
studio and physical therapy suite which opened onto
the garden. The colors and materials were selected
from the natural environment to enhance a sense of
healing, growth, and life rather than the customary
sterile clinical atmosphere. A state-of-the-art radio-
frequency identification system allows patients to con-
trol lighting, music, temperature and even video in
their exam and treatment rooms. When patients enter
the lobby, the system automatically sends a text mes-
sage alerting the reception desk and nursing staff via
wireless phones so they can be greeted by name in a
timely fashion [30]. While most centers will not have
the resources to create such an extensive and sophisti-
cated physical environment, it is clear that attention to
creating spaces where the child can relax, teens can
independently find comfort, and caregivers can obtain
a sense of peace should be an essential component of
all psychosocial oncology programs. This is especially
important when extended periods of time are spent in
the medical environment, such as in transplantation.

Transplant and Donor Issues

Stem cell or bone marrow transplant is becoming stan-
dard therapy for many high-risk malignancies [31].
Attentive pediatric oncology programs recognize that
psychosocial interventions can begin at the time a fam-
ily decides to undergo transplant through the search for
a donor, and continues with long-term follow-up post-
transplant to assess psychosocial, neurocognitive and
psychoeducational sequelae. Through the acute phase
of transplant hospitalization, the child and family are
faced with extended medically required isolation, con-
cern about engraftment, sleep and appetite disturbances,
and disruption in family processes. Helpful psychosocial
interventions during this time include advocating for
developmentally appropriate distraction techniques

during isolation, utilizing recreation therapy or child life
services, ongoing support by psychosocial clinicians
using individual and group modalities as well as the
availability of art and music, and respite, in the form of
some time out of the room to care for oneself, for fam-
ily caregivers. The period following the acute phase of
treatment is referred to as the transition phase [32]. The
loss of daily medical staff support and the process of
school and social reintegration are stressful for most
families. Ideally, after discharge, a psychosocial team
member makes calls between clinic visits to assess for
social functioning, mood, sleep, appetite and symptoms
of post-traumatic stress. During the follow-up period,
families benefit from knowing that the oncology team
will continue monitoring potential neurocognitive and
psychosocial late effects and that counseling and other
nursing interventions will continue to be available, if
needed.

Donors

There are inherent stresses for all siblings of children
with cancer, but unique concerns for those who are an
HLA-match. Feelings of ambivalence and distress are
common as those who are able to be a donor are proud
to be immunologically compatible but anxious about
the hospital procedures. Non-matched siblings may
feel relief but also rejection because they are not a
match [33]. Younger siblings can find the HLA blood
typing frightening and painful and therefore wish not
to donate [34]. Individuals of all ages may find the pre-
donation evaluation as anxiety producing as previously
unknown medical conditions might be discovered and
sensitive and confidential questions are asked (e.g., sex-
ual practices, drug use), the answers to which might
preclude donation [35]. Deferral from donation would
be expected to result in family member inquiry as to
the reason for such. Finally, results of family HLA-
typing might indicate false paternity. These issues can
have significant emotional impact on a possible sibling
donor. The development of comprehensive preparation
and follow-up procedures post-stem cell collection
and transplantation can reduce the negative effects
for pediatric donors. A model that includes ongoing
assessment and support of the psychological well-being
of the sibling donor could identify those who are psy-
chologically vulnerable and ensure the receipt of timely
and appropriate clinical interventions [35].

Completion of Therapy

When treatment is completed, families face new chal-
lenges. Many people in the child’s life anticipate that
completion of therapy is a joyous occasion for families.
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Yet, for many, this transition phase from the security
of the medical center to preparing for the future is a
time of anxiety, uncertainty, and perceived vulnerabil-
ity. While most long-term survivors are psychologi-
cally resilient, having had pediatric cancer is a risk
factor for somatic symptoms, cognitive impairment
and deficits or delays of normative developmental
tasks [36]. Psychosocial interventions in preparation
for the end of treatment should be part of a compre-
hensive care cancer program. This work entails helping
families balance a desire to deny or minimize the possi-
bility of recurrence while maintaining optimism and a
focus on making future life plans. The team works
with the family: (1) to monitor for treatment associated
late effects; (2) to understand the importance of adher-
ing to medical follow-up; and (3) for those with central
nervous system disease or treatments, to continue
assessment of neurocognitive and consequences of can-
cer, as these may require educational testing, adapta-
tions in school or work environments, or vocational
testing and counseling. Importantly, helping care-
givers to allow their child a sense of autonomy, assess-
ing readiness and preparing for the transition to adult
care is essential. The medical team should provide the
child/family with a clinical summary that details the
cancer treatment and recommendations for health
screening and risk-reducing behaviors [36]. Providing
an opportunity to find a sense of purpose and meaning
in the cancer experience can be an essential component
of end of treatment care.

Recurrence

For many families, cancer recurrence can feel more
overwhelming than the initial diagnosis. Many find it
more difficult to maintain optimism. The relationships
that have been formed throughout the illness will help
sustain the family during these challenging times. The
role of the psychosocial team is to help the family
develop a new sense of normalcy and expectations as
they learn about new treatment options and adapt to
additional demands on their family. It is important for
the family to identify the coping mechanisms that
helped them adapt after the initial diagnosis. Coping
improves once families are reassured that they are
actually better prepared to cope after a recurrence than
they had been when they first learned their child had
cancer, especially as they are more knowledgeable
about the disease and medical system, insurance, treat-
ments, terminology, and have established relationships
with doctors and nurses. At this point, if they have not
been introduced to stress-reducing interventions,
including community- and hospital-based support

groups, mind-body techniques, and more traditional
psychological support services, this is a good time for
to do so. While the literature on psychological
responses to cancer recurrence is limited, some degree
of depression and anxiety is common in youth who are
faced with their disease returning, especially if they
have been cancer-free for a period of time. Unfortu-
nately, some patients experience multiple recurrences.
Responses such as depressive symptoms, along with
a loss of hope for a cure, anxieties surrounding an
uncertain future and fears of death are common. With
each recurrence, most children and families appreciate
additional psychological support as they consider alter-
native, research and/or complementary therapies.

If additional treatment is not successful, the transi-
tion from curative to end-of-life care requires more
intense involvement and difficult conversations with
the child and family. The psycho-oncologist’s role at
this point is: (1) to ascertain that maximizing comfort
is a valued treatment goal for parents in their child’s
end-of-life care [37]; (2) to encourage ongoing commu-
nication between the child and caregivers; (3) to assess
the child’s understanding and capacity to plan for his
or her end of life; (4) to address where the child and
family would like to be as the end of life nears; (5) to
understand whether the child and family prefer a natu-
ral death or resuscitation if the child stops breathing;
and (6) to provide accurate, sensitive, age-appropriate
communication until the child’s last breath. The pedi-
atric cancer experience often leads to long-term rela-
tionships with staff. Most families wish to maintain
relationships with their child’s oncology team after
their child has died. This is difficult for some clinicians
and not possible in many programs. Parents often hold
onto written cards that are sent from the team
that cared for the child for years. Some centers offer
bereavement services. For those that do not have
bereavement counseling resources within their facility,
working with the family to obtain individual or group
counseling or to have referral information for such ser-
vices, is an essential component of compassionate and
comprehensive care.

Integrating Clinical Care and Research

As psycho-oncology clinicians who work with children
and their family members throughout the trajectory of
the cancer experience, we are in a unique position to
recognize meaningful patterns and organize informa-
tion in ways that reflect a deep understanding of what
we observe. Our assessment skills, diagnostic judg-
ment, systematic case formulation and treatment
planning as well as treatment implementation and
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monitoring of patient progress, interpersonal expertise,
continual self-reflection and ability to work with the
treatment teams are essential traits in a successful
clinical researcher. These integrative skills allow the
clinician to think about the kind of research questions
that should be asked and to identify areas where effec-
tive interventions are needed. Furthermore, research
allows a researcher’s collected clinical wisdom to be
tested and disseminated to help others. This informa-
tion dissemination sometimes mitigates compassion
fatigue (formerly called “burnout”) by keeping one
intellectually engaged and helping to focus and com-
partmentalize difficult-to-handle emotions. However,
many challenges and obstacles can get in the way of
being able to turn these patterns of observation into
meaningful research questions.

The most commonly reported challenges to bridging
clinical work with research are not lack of interest, but
a lack of time, limited resources (e.g., research assis-
tants, data analytic support), lack of expertise and
training, a sense that the role of clinician and scientist
may be incompatible, and limited fiscal incentives (e.g.,
lack of billable hours). Additional perceived challenges
involve the culture of one’s work. For programs that
are clinical by design, incorporating research may be
perceived as intrusive or unnecessary and therefore,
not encouraged by program administrators.

Examples of Integrated Clinical Care and Research

There are many types of research that can potentially
support clinical utility including clinical observation,
qualitative research, systematic case studies, process-out-
come studies, randomized controlled trials (RCT) and
even meta-analysis when a patient population is not
available. This is by no means an exhaustive list of all
possible research opportunities or designs. Below we
describe some practical steps needed when designing
straightforward research projects within one’s practice.
Specific types of research that require few resources and
can be feasibly incorporated into a clinician’s job
responsibilities are described below. Please note, due to
space limitations, only a brief overview is provided and
should not be considered to be all the information or
training needed for the research described.

Where Do I Start? How Do I Start?

This is often the hardest obstacle for many clinicians. It
requires patience to develop a good question that pro-
vides clinical utility and an ability to tolerate some
false starts while pursuing the best path to answering
the question.

(1) Define a research question in an area of personal
interest. For example, one might have a desire to
know whether guided imagery reduces procedural
distress, or be interested in learning the prevalence
of sleep problems during radiation therapy to the
brain. One way to develop research ideas is to lis-
ten carefully to many patient stories for similar
and dissimilar themes.

(2) Do a literature review. Once one develops a ques-
tion, search the literature for any studies that might
have already tested the theory or question. Write a
summary of everything that has been done that is
relevant to the research question and why the ques-
tion is an important one to ask. Ask how it might
contribute to better diagnosis, prognosis or treat-
ment. For example, if one wants to know if guided
imagery can reduce procedural distress, describe
how and for what guided imagery has been used,
other interventions used for procedural distress,
and how this intervention can be applied effectively
to reduce distress prior to a medical procedure. If
there is a specific conceptual model to guide the
research question, describe the theory and how the
research question fits into the theoretical design. If
ever in doubt as to the best way to proceed, always
seek the help of an experienced researcher for
guidance.

(3) Describe specific aims. With a research question
established and a literature review and theory com-
pleted, it is time to describe one’s specific aims.
What would one like or expect to learn from the
study? List between three and five central hypothe-
ses/expectations about what one can expect to find.
For example, one might hypothesize that children
who present with a history of separation anxiety
will have more pronounced anxiety reactions at
the onset of radiation therapy, or that playing a
specific game with a child prior to radiation ther-
apy will result in a reduced need for anesthesia. It
is important to write aims that are “actionable” so
that at the completion of the study, an objective
reader can assess how well the aims were met.

(4) Make a study design. Next, outline a study design
that seems best suited to answer the research ques-
tion(s). A study design includes identifying who the
subjects or participants will be, whether there will
be a comparison group, and what the key indepen-
dent and dependent variables are. The independent
variable is the variable that is controlled, changed,
or manipulated by the research. The dependent
variable is the variable that is measured or
observed. For example, if one is studying whether
adolescents who receive a cell text message
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reminder- are more adherent to their medications
post transplant than those who do not receive such
reminders, one might consider the need to obtain
adolescent, caregiver and provider reports of adher-
ence. The cell phone and text messages would be
the independent variable (what can be changed or
manipulated) and better adherence based on the
results of adherence measures and blood counts
would be the dependent variable (what is observed,
the outcome). The sampling strategy, research
design, selection of variables and operationalization
(defining) of the variables are very important
elements of the research as these can affect the
validity of results substantially. List the strengths
and weaknesses of the design and review them with
colleagues knowledgeable in research design.

(5) Identify collaborators. Securing buy-in from key
team members is another very important step in
order to conduct psychosocial research. If the med-
ical team has a sense of ownership over the design
and study outcomes, they will be more likely to
encourage patient/subject participation. It is also
important to explore what costs (both financial
and time) will be associated with one’s research
and whether the patient/subjects one is interested
in studying are available at one’s setting. There are
creative ways to get around monetary barriers. For
example, some clinical researchers hire student
interns from local colleges as healthy volunteers
for academic credit, or provide food for focus
group participants (instead of cash) or provide
patients with gift cards for a local grocery store.

Types of Research Designs

Research within a pediatric oncology program will gene-
rally fall into two different areas. The first is evaluation
research, which is designed to describe and assess the
worth of a service or resource in order to facilitate deci-
sions regarding the service. Evaluation research can also
be used for quality improvement. The second is scientific
research, which is designed to describe, predict, and
understand phenomena and their interrelationships in
order to contribute to a body of empirical knowledge.

Needs Assessments

Most pediatric oncology programs would be strength-
ened by accurate data on the psychosocial needs of the
patients and families in their program in order to
improve care and programming. A needs assessment
involves using a systematic process to collect and
examine information. Needs assessments, a form of
evaluation research, can be carried out in outpatient or

inpatient settings. Within a pediatric oncology setting,
data on the perceived and expressed needs of the
patient (child, adolescent, young adult) and caregiver(s)
can be utilized to determine priority goals when
developing a program service delivery plan and to
determine how best to allocate funds and resources. By
administering needs assessments before a new program
is introduced and administering the same assessment
after the program is established, the team can determine
if the perceived/expressed needs of the patients and
family members are being met. These data can also pro-
vide information on individuals who are either not
aware of the new program or services and those for
whom current services are not adequate. Investigating
whether the programs offered are what patients and
family members feel they need promotes a sense of part-
nership, accountability, and honors the core concepts of
family-centered care. Greater patient and family satis-
faction will come from family involvement at the inter-
vention level as well as the program level. Steps in
conducting a needs assessment are well described in
both the educational and psychological literature [38].
A well-done needs assessment involves the collection,
analysis, and interpretation of data within the context
of current knowledge about a topic [39].

Other steps include: clarifying the purpose of the
needs assessment and planning for what one will do
with the information collected; identifying the popula-
tion to be studied (e.g., patients, caregivers, siblings);
developing a system for collecting and organizing the
data; analyzing the data, summarizing and sharing the
findings. This descriptive data should be presented to
the pediatric oncology clinical team to inform them of
perceived needs and to discuss ways to improve psy-
chosocial services. The results can also be presented in
writing, where the strengths of the program (services/
education being provided) are listed, so that areas
where needs are not being met and future program-
ming is needed are documented. Then the psychosocial
team can use the results to develop a plan of short- and
long-term goals. This is a very important part of con-
ducting any research, particularly needs assessment.
The plan may also consist of allocating, redistributing,
or seeking new resources to meet patient and family
psychosocial needs.

Similar procedures would be used in conducting
program evaluations. This would include the collec-
tion, analysis, and interpretation of data (before and
after a program was instituted) in order to describe the
worth of the program and decisions regarding whether
the program should continue [39]. Needs and program
evaluations are only differentiated by their goals [40].
Program evaluations also acknowledge the need for
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Figure 2.1 Designing comprehensive and family-
centered care programs in pediatric oncology.

patient and staff input regarding the problems that
have been developed. Figure 2.1 shows the links
between the comprehensive and family-centered care
programs in pediatric oncology.

Single-Case Design

A single-case design falls into the category of scientific
research and is the design of most interest to clinicians
who are seeking to determine whether a specific inter-
vention causes significant change for an individual or a
group of individuals with whom they are working.
Pediatric psychologists have successfully used single-
case methodology in medical settings [41], including
demonstrating the use of distraction for procedural
pain [42] and tracheotomy weaning [43]. Due to the
small sample size needed, a single-case design is well
suited for busy clinicians. Importantly, the single-case
study is recognized as a legitimate research methodol-
ogy that can help establish empirically validated treat-
ments and evidence-based practices. A single-case
design has often been confused with a case report or
case studies. In a single-case design, an experimental
control is used, whereas in a case study, only a baseline
and intervention are described [44]. There are many
single-subject design options and those clinicians who
are interested in this type of research are encouraged to
consult references for when these designs might be use-
ful [45-48]. For the purposes of this chapter, we will
only describe one common design referred to as a
reversal (withdrawal) design.

Within a single-case design, the experimental con-
trol is established by using the individual case as its
own control. All conditions are kept the same, except
for the independent variable, which is introduced and
then withdrawn to see the effects on the participant’s
behavior. While a single-case design is the use of
research design with one participant, and is a good

way to begin learning about research, the long-term
goal is to identify multiple participants, systematically
replicating the intervention effects with groups of chil-
dren and allowing broader statements of generalizabil-
ity to be made [44]. Changes in family life or health
may lead some to drop out from the study and it is
important to have additional eligible participants
available to ensure completion of the study. Other
challenges to single-case design include difficulty con-
trolling for factors outside of the study that might
cause changes in the child’s behavior (family issues,
progressive illness, treatment side effect).

A single-case design can be used to establish an
empirically validated treatment. As a single-case design
can be used to establish an empirically validated treat-
ment, meticulous records of each research decision is
required. When the results are written up, it is essential
that the analyzed data supports the results/findings and
discussion of the findings. It is essential to maintain
meticulous records of each research decision. Finally,
when writing up results, use the analyzed data to sup-
port all results/findings and to support the discussion
of the findings. Once these results are published, larger
and more complex study design (such as a randomized
control trial) can determine whether the results can be
generalizable to all children.

Further Integration of Psychosocial Research

While putting on one’s research hat does not come nat-
urally to most clinically trained psychosocial clinicians,
the psychosocial clinician is already capturing impor-
tant information about each child and family they
work with. Learning to expand one’s role, by systemat-
ically collecting and documenting this information is
possible without the acquisition of considerable
resources. A well-conceived psychosocial research pro-
gram, however, can motivate and excite the oncology
group and bring greater respect to the work already
being provided. Involve other clinicians in your agency
in identifying interesting and important research ques-
tions. Starting with relatively modest and short-term
projects, such as a needs assessment or evaluation of a
particular clinical program can instill a sense of collab-
oration and confidence in psychosocial research.
Obtaining the commitment and endorsement of the
medical director may be a critical (“top-down”) step.
By working together to incorporate psychosocial
research into the organization’s mission, one can
ensure that one’s research is both relevant and comple-
ments the mission of the pediatric oncology program
[49]. Figure 2.2 presents one example of setting up a
research program that includes social worker,
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Figure 2.2 Psychosocial translational research in
pediatric oncology.

psychologist, child psychiatrist and others (child life or
recreation therapy), etc.

Over time, becoming a clinician-researcher becomes
easier when one is able to synthesize research activities
into one’s clinical and programmatic responsibilities. If
collaborations are not available within one’s setting,
explore collaborations with colleagues or professors at
universities who share similar interests or connect with
researchers at conferences. Universities often provide
access to students, libraries, computer facilities, and
technical assistance [49]. For those who are not inter-
ested in designing studies, psychosocial clinicians can
participate or support the collection of important
information in other ways. Of increasing importance is
the need to assess more than treatment toxicity in clini-
cal trials. Several reliable and valid health-related qual-
ity of life (HRQOL) measures are available that assess
the physical, emotional, functional, and social impact
on a child’s life. Newer patient reported outcome mea-
sures are in development (PROMIS), these measures
are especially useful in determining the effect of a new
medication on a child’s quality of life. The psycho-
social clinician can recommend such measures be
incorporated into clinical trials within their settings.

Caveats

As with most new tasks, caveats to the role of clinician-
researcher exist. There may be confusion about one’s
role as a researcher or as a clinician and tensions exist
between the goals of these activities. The primary goal
of clinical care is caring for the patient but the primary
goal of research is generalizable knowledge. If switch-
ing gears is not possible when working with certain
families, training students and other colleagues to

assist with data collection data can be very useful.
Most people appreciate learning new skills and being
a part of an important project. Attend available lec-
tures on clinical and research methodologies. The
more familiar that research terms become, the more
comfortable the clinician will become. Finally, remem-
ber that research can be fun, lead to greater insights
and have impact. fun. It allows us an opportunity to
increase the quality of care we provide while making
our clinical work more meaningful.

Conclusion

Providing comprehensive multimodal clinical care in a
family-centered care environment that attends to the
emotional, social, cultural and developmental needs of
patients and their family members is a worthy and
rewarding pursuit, especially in the setting of heart-
breaking cancer diagnoses. Patients and their families
benefit from the expertise obtained from interdisciplinary
psychosocial team members throughout the course of
their cancers. They often learn that finding meaning and
purpose from their medical experiences and the losses
incurred throughout the cancer journey improves
adjustment [50]. Clinicians too benefit from collabora-
tion with interdisciplinary professionals, particularly
when they can partner in producing new knowledge
derived through psychosocial research. While most pedi-
atric psychosocial oncology clinicians do not combine
the roles of practitioner and researcher, the growing
consensus is that psychological practice must be based
on the best available evidence [51, 52], therefore we have
a unique opportunity to revisit the integration of science
and practice to improve patient and family function
and outcomes.
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Quality of Life in Children with Cancer

Shulamith Kreitler, Michal M. Kreitler

Introduction

The initial signs of interest in the quality of life (QOL)
of children with cancer started to appear at the end of
the last century [1, 2]. The past decade has witnessed the
further development of the interest in QOL in regard to
pediatric cancer, spurred both by the availability of dif-
ferent assessment instruments of QOL [3] and the dra-
matic rise in survival of pediatric cancer patients from
about 30% in the 1960s to over 80% long-term remis-
sions in recent years [4]. The latter brought about a shift
on the part of both professional and lay public from
expectations of quality curative and palliative care to
expectations of survival with good QOL [5]. The
emphasis on QOL was further enhanced by awareness
of both parents and patients of the price in terms of
physical and psychological difficulties that the malig-
nancy and the treatments bring about. Notably, two-
thirds of the survivors suffer from at least one health
problem, and 40% suffer from psychosocial or cognitive
problems [6], which may affect adversely QOL.

Definition of QOL

QOL is defined as the individuals’ perception of their
functioning and well-being in different domains of life
[7] or more specifically, the individuals’ evaluation of
their position in life, in the context of the culture and
value systems in which they live, and in relation to their
goals, expectations, standards and concerns [8]. These
definitions emphasize the individuals’ overall satisfac-
tion or happiness in major domains of their life. Histor-
ically they were known as “life satisfaction” or
“subjective well-being,” and are now referred to as
“global QOL” or “overall QOL.” They refer to all
domains that make up one’s QOL or contribute to it,
not just health. The above definition resembles in
major features also the following definition that was

specifically designed to represent pediatric cancer-
related QOL: “an overall sense of well-being based on
being able to participate in usual activities; to interact
with others and feel cared about; to cope with
uncomfortable physical, emotional, and cognitive
reactions; and to find meaning in the illness experi-
ence” [9].

Related Constructs

QOL as defined above has to be distinguished from
other related constructs. Major among these are the
following:

(1) Health status and perceived health status (or health
perceptions ). Health status is the person’s relative
status of health or illness, considering the presence
of biological or physiological dysfunction, symp-
toms and functional impairment. Most definitions
of health status refer to physical function, sensa-
tion, self-care and dexterity, cognition, pain and
discomfort, and psychological well-being. The
Health Utilities Index Mark 2 (HUI2) and the
Health Utilities Index Mark 3 (HUI3) are common
tools for assessing health status in pediatric oncol-
ogy [10]. The Lansky play performance scale [11] is
a health status measure in children with cancer
which closely parallels the standard health status
Karnovsky scale used with adult cancer patients.
Perceived health status is the individual’s subjective
ratings of his or her health status. Though the two
may coincide, they are not necessarily identical
[12]. Symptoms and health perceptions are often
included in health-related QOL.

Health-related quality of life (HRQL): This refers
to the individual’s satisfaction or happiness with
domains of life insofar as they are affected by one’s
health (e.g., disease and its treatments). Most con-
ceptualizations of HRQL refer to the effects of
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disease in general (generic HRQL) or a particular
disease or treatment (condition-specific HRQL) on
physical, social, emotional and cognitive function-
ing [13]. The four listed domains are the basic ones
defined by the European Organization for the
Research and Treatment of Cancer (EORTC) [14].

(3) Mood: Emotional responses, usually negative
ones, mainly depression, anxiety or anger that are
often reported as part of QOL or the related con-
structs. The rationale is that emotions of this kind
may result from or affect functional performance,
health status and HRQL [12].

(4) Symptoms: Patients’ reports of physical symptoms
in general or those that are of particular interest in
view of their disease or treatments they receive,
such as fatigue or nausea in cancer.

(5) Disease severity: Scales of disease severity reflect
the overall degree of severity of the patient’s dis-
ease, which may be based on any or all of the fol-
lowing: objective symptoms, physicians’ ratings
and also on patients’ reports.

(6) Functional status: Refers to the individual’s ability
to perform regular activities required to meet basic
needs, fulfill one’s roles and maintain well-being
[15,12]. It may include both functional capacity
(based on actual assessment of capacity or on others’
ratings) as well as functional performance (based on
self-reports), which may or may not overlap.

In some cases, the boundaries between the constructs
are difficult to draw and are blurred for theoretical or
methodological reasons, such as between health status
and HRQL or disease severity and functional status.

Major Characteristics of QOL

The standard approaches to QOL highlight the follow-
ing characteristics of QOL [16]:

(1) QOL is a subjective construct, reflecting the indi-
vidual’s view of his or her well-being and
functioning.

(2) QOL is a phenomenological construct, providing a
surface image of the situation, without explaining
how or why it arose.

(3) QOL is an experiential or evaluative construct,
which presents judgments without any attempt to
relate them to objectively verifiable facts.

(4) QOL is a dynamic construct, expected to be sensi-
tive to significant changes in the individual’s state.

(5) QOL is a multidimensional construct, based not
merely on a single global measure but on evalua-
tions in specific domains that have been identified
as major constituents of QOL.

(6) QOL is a quantifiable construct, which may be
assessed so that it provides scores comparable
across different individuals or across different
states or time points in the same individual.

The characterization of QOL would not be complete
without specifying the negative defining features.
Accordingly, QOL is not identical to (a) quantity of
life (i.e., duration of life, survival); (b) health status;
(c) functional status; and (d) disease severity.

Assessing QOL: General Issues
The Purpose of Assessing QOL

The assessment of QOL in pediatric cancer patients
may have important implications in regard to the clini-
cal care, research, policy development and psycho-
social treatment of the affected children, in the course
of treatment and afterwards. First, the assessment of
QOL enables to identify the needs and difficulties of
children undergoing oncological treatments or of the
large numbers of survivors of pediatric cancer who
may be impaired due to the highly toxic treatments
they have undergone [17]. Hence, QOL assessments
would enable us to address, anticipate and possibly
remediate the difficulties of the disease and its treat-
ments [18].

Further, QOL assessments complement the infor-
mation we usually have about the effects of treatments.
While most of this information reflects medically
objective facts relevant for the cure, QOL focuses
attention on additional effects that may reflect the costs
of the cure in terms of impairments and suffering.
Accordingly, QOL assessments provide a broader basis
for evaluating treatments and for comparing them.
This may be especially important in clinical situations
when two considered treatments are expected to have
similar outcomes in terms of survival but differing
demands on the patients’ life. Sometimes integrating
the medical and QOL information sources enables an
evaluation of the net effect of a treatment, which may
be lower than the initially assumed one. Further, QOL
information may help researchers set new goals for
developing treatments reducing impairment of QOL
without compromising clinical efficacy. In this context
it is of interest to note that radiation to the brain was
administered as a regular prophilactic therapy to
patients with acute lymphoblastic leukemia but when
QOL assessments identified serious sequelae of this
therapy [19,20], radiation-sparing treatments were
developed as well as chemotherapy substituting for
radiotherapy whenever possible [17].
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Again, in cases of doubt about whether to apply a
given treatment, QOL information may help physi-
cians and parents reach a decision balancing proba-
ble cure effects against likely damage to QOL. When
there is no possibility to choose among treatments,
information about the likely QOL effects of the par-
ticular treatment may help in planning adequate
interventions for moderating these likely effects or
even preparing the children in advance with prophy-
lactic measures [21].

It is customary to view QOL assessments as contri-
buting also to screening, describing the beneficial
effects of treatments, assisting in the management of
individual patients, and contributing to decisions about
clinical policy and resource allocation [22, 23].

Additionally, QOL assessments communicate to the
child an important message—that regardless of how
difficult the treatment that has to be applied is, the
medical staff will not lose sight of the basic fact that
the patient is first and foremost a human being.

Finally, it needs to be mentioned that assessment of
QOL conforms to the requirement for patient-reported
outcomes in clinical trials [24] at least for adults,
although to date not for pediatric cancer patients [25].

Notably, the following two constructs that have been
defined for QOL assessments facilitate the use of QOL
assessments in clinical practice: (1) the determination of
the “minimal clinically important difference” (i.e., the
smallest difference in a score of some assessment that
patients perceive to be beneficial and that could be
used to change the treatment); and (2) the “cut-point
for at-risk status scores” (i.e., about one standard devi-
ation below the population mean for identifying at-risk
status of QOL relative to population means) [26].

The Proxy Issue: QOL by Whom?

The question of whether the child or someone else
should provide information about the child’s QOL has
turned into one of the most controversial issues in the
assessment of QOL of pediatric patients. It is possible
to present the involved issues in terms of three kinds of
approach or three phases. The first and earliest one was
characterized by arguments favoring the assessment of
the child’s QOL by a proxy, mostly a parent, rather
than by the child. The distrust of children as a source
of information was based primarily on the argument
that children have a limited ability to report on their
QOL, especially when the child is younger than 5 years
old. But even in regard to children above 5, the tend-
ency to overlook the child’s view and rely instead on
the parents’ reports was based on arguments of the

following kind: children are limited or unable to under-
stand, value and identify factors that “contribute or
detract from HRQL” [27] or point out major func-
tional domains for children (e.g., school, social rela-
tions) [28]; children may be too ill to respond [29];
children may continuously change their responses to a
questionnaire which may impair psychometric stan-
dards [30]; children’s responses are subjective and may
contradict those of parents, so that a blurred view of
the situation arises [27].

Several investigators openly stated that parents are a
better source of information about the children’s
HRQL both from the points of view of reliability (pre-
sumably because they are adults), objectivity [31], and
validity because parents “are usually the most knowl-
edgeable about the child’s behavior across time and sit-
uations” [28] and are “believed to be very familiar with
their child’s life” [32]. Further, it was claimed that it is
no use bothering with the child’s views since anyway “it
is almost always the parents’ view of their child’s symp-
toms and behavior which is crucial in determining what
is done about any health problem” at least up to the
child’s early adolescence. Another argument was that
since it has always been the doctors’ habit to ask the
parents about the child’s state of health [28], there is no
special reason to change this age-honored procedure.

The second type of approach to dealing with the
problem was characterized by studies comparing the
responses of children and their parents. Most studies
showed imperfect agreement between the responses of
children and parents. Thus, on the subscales of the
Behavioral, Affective and Somatic Experiences Scale,
the correlations between the responses of the children
(<6 to 12> years) and the parents were significant but
low (r=.29-.57) and actually not very different from
those between the responses of the parents and the
nurse (r=.19-.62) [33]. On 10 of the 11 subscales of
the Child Health Questionnaire (CHQ) the correlations
between the responses of adolescents in treatment
(aged 10-18-years-old) and their parents were signifi-
cant but in the low to medium range except in regard
to the Role/Social-Physical and Self-Esteem fields, in
which the adolescents reported significantly higher
scores than their parents. Hence, the parents reported
a stronger impact of the illness on the adolescents’
physical functioning, social and school activities and
self-esteem than the adolescents themselves did [34].
Also in another study with the CHQ, greater discrep-
ancies between the reports of parents and children
were found in the cancer group (mean age 13.2, SD
=2.6 yrs) than in the healthy children’s group [29].
The sick children reported significantly less bodily
pain/distress, better general health perceptions, fewer
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limitations in performing activities requiring a lot or
some energy, walking or climbing stairs, fewer limita-
tions on the kind of school activities they could complete
and the amount of time spent on that due to physical
health (see also [35]). Similarly, on the PCQL-32 [36],
children 6-12 years old reported higher scores on three
scales (physical, psychological, disease-related) and lower
on social functioning than their parents. The reports of
children and parents were mostly not correlated.

In a study with children aged 6-16 years old,
Challinor et al. [37] found on the Behavioral Assess-
ment System for Children questionnaires that the
scores of parents and children on the scale of somatiza-
tion were unrelated at all, while the scores on the scales
of anxiety and depression were correlated but those of
parents were higher than those of children. Notably,
also in another study the scores of parents and children
for depression on the Child Behavior Checklist were
not correlated and the parents reported higher levels of
depression for the children than the children them-
selves [38]. A similar pattern emerged in a study with
children aged 8-18 years old on the CHQ: on 50% of
the items there were significant differences in the
responses of the parents and the children, with the par-
ents reporting typically higher levels of distress and
restrictions for the children than the children them-
selves [29]. Similar findings were reported for a sample
of children aged 5-12 undergoing bone marrow trans-
plantation: the scores of parents on QOL and mental
health were lower than those of the children [39].

A systematic review of the literature [40] examined
the interrelations between parent and child reports of
HRQL in the case of chronically sick children on the
basis of 14 studies using 10 separate measures of
HRQL. In regard to domains of HRQL, they found a
tendency for somewhat greater agreement in regard to
observable behaviors, such as physical functioning
(r>.50) and less (r<.30) for non-observable ones,
such as emotions and social functioning. Parents
tended to report lower levels of functioning, more dis-
tress and in general a greater impact of the illness on
the child’s performance than the children did. Notably,
another study found serious discrepancies between the
importance assigned by pediatricians and sick children
even to physical symptoms. For example, the pediatri-
cians overestimated the importance of diarrhea and
underestimated the importance of “worries about future
health problems” [41]. The conclusion is that even the
views of experts in a disease and in treating children
cannot replace the views of the children themselves.

In sum, though there is some relation between the
reports of parents and children on the children’s QOL,
the discrepancies are too large to justify substituting

parents’ reports for children’s reports. It seems that
agreement is higher when children are older and their
health is better [42], for example, for children off treat-
ment than on treatment [43], or for children during
home stay than in the hospital [44]. The discrepancies
tend to be particularly large in regard to content
domains that are of greatest interest to the clinician
and not accessible through direct observation (viz.
emotional and social functioning) and in regard to the
groups of children that are of greatest interest in this
context (viz. sick children versus healthy children, and
children in treatment versus children off treatment).
Typically parents tend to report higher levels of distress
and impairment than the children. This gap may be
due, on the one hand, to the anxiety and stress of the
parents evoked by the children’s disease, and, on the
other hand, to the tendency of children to cope by min-
imizing their reported distress and also to protect their
parents.

The third phase, which largely dominates the pres-
ent scene, is characterized by the commonly shared
conclusion that the reports of parents cannot replace
the children’s reports, (common variance 15-25%) and
should not replace them if we are to consider seriously
the FDA Draft Guidance for Industry, that “some
treatment effects are known only to the patient” [24].
Thus, it has become increasingly common practice to
administer a QOL tool to the children and often to
complement the information given there by getting in
addition the responses of the parents to the QOL ques-
tionnaires. The latter are generally justified on the basis
of the argument that it is desirable to rely on multiple
sources of information, that the parents’ views are cru-
cial for clinical decisions [45] and that there may be sit-
uations when the children are actually unable to
respond or unwilling to cooperate [46].

Assessment Tools of Pediatric QOL

There are a great many tools for the assessment of QOL
in children and adolescents. They will not be reviewed
here because there are many good and comprehensive
descriptions and reviews of these tools [e.g., 25, 47-49]
and because several of these tools are included in the
Appendix A of this volume on pp. 271-297.

In general, the reviews show that most of the tools
have been developed in line with standard and scientifi-
cally-based procedures, have good psychometric prop-
erties, including acceptable internal consistency,
reliability, and tested validity, considering both con-
struct validity and criterion validity [47]. Hence, we
will not deal specifically with the psychometric proper-
ties of the individual tools.
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This section will provide an overview, referring to
major characteristics of the various existing tools, with
the intent to highlight some of the issues and decisions
involved in assessing QOL, especially those that may
be of importance to the clinician or practitioners facing
the need to choose an assessment tool for QOL.

Contents of the Assessment Tool

Almost all assessment tools include items that refer to
several domains, in addition to a general question that
refers to overall QOL. In the early phase of construct-
ing tools for the assessment of QOL it apparently did
not seem necessary to define the concept of pediatric
QOL [50]. Thus, the pediatric QOL tools referred to
the same domains that were covered in the tools for
assessing QOL in adults. A survey of the domains
found in most pediatric QOL tools shows that the ones
that occur in most tools are the following: health status
(including physical symptoms, pain, nausea, somatic
distress), physical functioning, movement and balance,
social functioning/friends (including social compe-
tence, intimate relations, playing with other children),
family interactions or well-being, cognitive function-
ing, emotional functioning (including mood, proce-
dural and treatment anxiety, worry), and body image.
The following six domains occur in only one or two of
the tools and are based on prior interviews with sick
children: autonomy, outlook on life, the meaning of
being ill, fun and enjoyment, hope, meaningfulness of
life, creativity, the existence of something to live for. It
is likely that focusing more on the perceptions and con-
ceptions of the children would yield further domains
that may be of interest for the clinician and practi-
tioner, such as spiritual well-being, relations with one’s
siblings, fear of the recurrence of cancer, worries about
fertility, and sexuality.

The following set of 18 themes based on a factor
analysis of the 55 items in the Children’s QOL ques-
tionnaire (CQOL) shows that the field of QOL in chil-
dren may be differently structured than in adults and
consists of a pattern of specific factors, each of which is
focused on a definite theme and accounts for a small
amount of variance: Negative feelings; School func-
tioning; Pain; Motivation for living and coping; Fulfill-
ing duties at home; Positive feelings; Mastery and
control; Life at home (accommodation, playing, dis-
cussing problems); Cognitive functioning (solving
problems, being oriented); Health and despair (health
worries, feeling of health and low hopefulness); Jeal-
ousy in regard to health; Food and eating; Cognitive
functioning (memory and thinking); Having close
friends; Spending money on taking care of one’s

appearance; Doing things that one likes; Being both-
ered and worried about something; and Having friends
for keeping busy and active. A further factor analysis
of these factors yielded the following three factors:
Emotional distress (defined by negative feelings, confu-
sion and stress); Coping with the disease (defined by
positive feelings, body image, basic needs and motiva-
tion for living); and Worries (defined by pain, school
and family).

Generic or Disease-Specific Tool

The meaning of the adjectives generic and disease-spe-
cific may vary in different contexts. Thus, generic may
designate a tool that is adequate for assessing QOL of
children with any kind of disease or none, in which
case disease-specific would be a tool for assessing the
QOL of a specific disease, say, cancer. Thus, the
PedsQL™ 4.0 Generic Core Scales [51] and the Child-
ren’s Inventory of Quality of Life (CQOL) [52] were
designed for application in both healthy and patient
populations, while the PedsQL™ modules for pediat-
ric oncology were designed specifically for pediatric
patients with cancer [53].

Or, again, generic may refer to some disease with all
its variations, say, cancer including all its different
kinds (e.g., [54-56]), whereas disease-specific would
refer to the QOL of children diagnosed with a particu-
lar kind of cancer, for example, brain tumor [46, 57].
The advantages of a generic tool are that it enables
comparisons across different pediatric populations and
with healthy children, whereas the disease-specific mea-
sures provide information that refers specifically to a
particular health condition. In recent years there has
been a growing tendency to use both kinds of instru-
ments so as to get a more comprehensive view of the
patient’s state [26].

General or Particular Tool

Also within the domain of the disease there are more
general or more specific tools. Degrees of specificity
may be defined in terms of symptoms, for example,
some tools focus on a particular symptom, such as
fatigue in children with cancer [53]. Alternately, speci-
ficity may be defined in terms of whether the tool was
designed to measure QOL in pediatric patients under-
going any treatment [54,58] or a specific treatment
(stem cell transplantation [54] or bone marrow trans-
plantation [59]). Some tools can be used to assess QOL
in children on or off treatment [53, 60] and others are
specific to pediatric cancer survivors [55, 61].

Further, specificity may be defined also in terms of
the age of the child. Thus, some QOL tools are
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appropriate for use with children from 2 to 18 years [52]
while others are targeted for children in specific age
groups (e.g., the PedsQL 4.0 Generic Core Scales
include parallel forms for ages 5-7, 8§-12, 13-18 yrs)
[53]. Furthermore, the versions differ not only in word-
ing but also in the manner of administration (i.e., by an
interviewer vs self-administered).

Finally, specificity may indicate also the period of
time to which the QOL tool refers. In general, QOL
tools measure functioning retrospectively for the past
7 days or the past 1 month. However, some tools allow
for adapting instructions to the time period which is of
interest (e.g., since the beginning or termination of a
treatment) or do not specify any time period in the
instructions but rather refer to “in general”, or may
even target the present time period (e.g., at-the-
moment), which may prove useful especially for the
measurement of constructs, such as pain, mood and
fatigue [62].

It is evident that each type of specific or general tool
will have its benefits or shortcomings. In general, the
more specific a tool is, the more detailed and precise is
the information obtained in regard to the particular
aspect targeted. However, the highly specific tools nar-
row down the range of comparisons afforded with
other values of the measured aspect, for example, the
information provided by a tool targeted at measuring
at-the-moment state can hardly be compared meaning-
fully with information about the last month.

Tools: For Whom and by Whom?

A review of this kind would not be complete without
mentioning differences between tools in the persons for
whom the tool is designed and in the administrators. It
is important to note that some cancer QOL tools are
meant to be filled in by caretakers and other adults
about themselves, mostly parents or health professio-
nals (e.g., SF-36 in [63]). These tools were used because
of the assumptions that the disease of a child affects the
QOL of all the family members, and that the sick
child’s QOL may in turn be affected by the QOL of its
caretakers and family members. Notably, the Adult
Quality of Life inventory (AQL) [64] refers to the
adults or parents but the information may readily be
compared with that of the parallel questionnaire for
children (CQOL).

Tools that are designed to measure the child’s QOL
but are filled by a proxy, mostly a parent, represent a
different situation (see tools in [58, 65]). As discussed
above (“The Proxy Issue: QOL by Whom?”), the pro-
vided information does not tally completely with that
provided by the child. Hence, some tools include two

versions of measures: one for the child and one for the
parent, which may be designed to correspond to each
other, for example, PedsQL™ 4.0 Generic Core Scales
[53] or not, for example, the Child Health Question-
naire (CHQ) [66].

Representative Findings on the QOL of Children
with Cancer

This section is devoted to reviewing major findings
concerning the QOL of children with cancer, focusing
on the periods of diagnosis, active treatment and
follow-up, but excluding studies of pediatric cancer
survivors as well as children undergoing bone marrow
transplantation which are dealt with in other chapters
in the book (see Chapters 5 and 17).

On the Miami Pediatric QOL questionnaire [58]
children with leukemias/lymphomas scored higher
than children with brain tumors on the Total Index,
social competence and self-competence (though not
on emotional stability), but did not differ from those
with solid tumors. Children who had received whole-
brain radiation (mostly those diagnosed with ALL
or high-grade brain tumors) scored significantly
lower on the Total Index, social competence and
self-competence than those who did not (but there
was no difference on emotional stability). Physi-
cians’ global ratings of HRQL were not related to
any of the four scores of QOL.

On the Pediatric Oncology QOL scale [65], there
were high correlations among all three scale scores
(physical restrictions, emotional distress and dis-
comfort from medical treatment), which indicates that
at least in this sample, QOL is a general global charac-
teristic. The scores do not differ for the different ages
(2.8 to 19.7) and the genders. Children out of treatment
scored higher than those on intensive treatment on the
scales of physical restrictions and discomfort from
medical treatment, but not on emotional distress.
Comparing only patients of leukemia and lymphoma
differing in treatment status (off-treatment, on mainte-
nance treatment and on intensive treatment) showed
that those in intensive treatment scored higher on phys-
ical restrictions, but not higher on emotional distress,
or on discomfort from medical treatment, and did not
have an overall worse QOL. Comparing children with
different diagnoses showed that those with leukemia or
lymphoma had less emotional discomfort, less dis-
comfort from treatment and overall better QOL than
those with solid tumors (brain, solid, neuroblastoma).
Time since diagnosis was correlated with physical
restrictions, so that the longer the time, the fewer phys-
ical restrictions the child was reported to have.
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On Watson et al.’s [28] HRQL (parental form), com-
paring the reports on children with a variety of cancer
diagnoses on- and off treatment showed that in the
course of treatment the children had more physical
symptoms, but had higher scores on emotional status
(perhaps due to a decline of the distress they have had
earlier during diagnosis), and better cognitive function-
ing (perhaps “settling down to things” is easier for the
children because they are busy with the physical effects
of treatment). However, there were no differences on
functional status, global health, social functioning,
behavioral problems and global QOL.

A tool based on observing the children’s play activi-
ties [67] showed that the ratings of the children’s QOL
were most influenced by the child’s physical symptoms.
There were significant differences between inpatients
and outpatients, but not between outpatients receiving
therapy and those patients who had completed therapy.

The PedsQL 4.0 Generic Core Scales were adminis-
tered to a pediatric oncology sample that included 339
patients of both genders (mean age 8.72 yrs, range
2-18) with ALL, brain tumors, Hodgkin’s and non-
Hodgkin’s lymphomas, Wilms’ tumor and other can-
cers, with no co-morbidity, newly diagnosed and with
recurrent disease, on- and off-treatment, with short or
long remissions. Their scores on the Acute Version
were compared with those of 157 healthy children (age
range 2-18), and on the Standard Version with the
scores of 730 healthy children [53]. In general, the
oncology sample as a group scored lower on all four
scale scores of physical, social, emotional and school
functioning as well as on the total sum. However, there
were many exceptions to this general description.

In the Generic scales, Child report, acute version,
the oncology sample did not score lower than the
healthy sample on the total score (children older than
12 off-treatment), on physical health (children younger
or older than 12 off-treatment), on emotional function-
ing (children older than 12 off-treatment), on social
functioning (children older than 12 off-treatment), and
on school functioning (children younger or older than
12 off-treatment). In children younger than 12 there
were no differences between the groups on-treatment
and off-treatment in any of the scores, in contrast to
children older than 12 where there were significant dif-
ferences between the on- and off-treatment groups in
the total score and in the scores of physical and emo-
tional functioning.

On the Generic scales, Parent report, Acute Version,
the on- and off-treatment groups scored in all cases less
than the healthy controls (in children younger or older
than 12). However, the on- and off-treatment groups
did not differ from each other in all cases, for example,

they did not differ significantly in psychosocial health,
social functioning and school functioning.

On the condition-specific module of Multi-
dimensional Fatigue (child-report version), the findings
are also not homogeneous. Thus, in the total score, the
children on-treatment as well as the younger than 12
off-treatment scored lower than the healthy controls;
in general fatigue and sleep/rest fatigue, those on treat-
ment scored lower than those off-treatment older than
12 and also lower than the healthy controls; in cogni-
tive fatigue only children on-treatment scored lower
than the healthy controls but not those off-treatment
regardless of age.

On the parent-report version of the Multi-
dimensional Fatigue scale, all children with cancer,
regardless of age and of treatment status, scored lower
than the healthy controls on the total score and on all
scales. However, only on two scales (i.e., general
fatigue and sleep/rest fatigue) the on-treatment chil-
dren scored lower than the off-treatment children,
regardless of age. On total fatigue and cognitive
fatigue, for example, there were no differences between
the on- and off-treatment children younger than 12.

On the other condition-specific module of Cancer,
the child form, there were no significant differences
between children on- and off-treatment on 5 of the 8
scales, regardless of age; on the scales of worry, nausea
and treatment anxiety, the on-treatment children
scored lower than the off-treatment ones but only in
the case of children older than 12.

On the parental form of the Cancer module, the on-
treatment children scored lower than the off-treatment
ones on five scales (pain, nausea, procedural anxiety,
treatment anxiety and worry), but not always in regard
to both age groups (in the case of pain, only older chil-
dren; in the case of nausea, procedural anxiety and
worry, both age groups; in the case of treatment anxi-
ety, only the younger children).

Comparing 28 children with brain tumors with 28
children with other types of cancer, matched in demo-
graphic and medical characteristics showed that the
former scored lower on the Pediatric Quality of Life
Inventory in the domains of physical functioning, psy-
chological functioning and social functioning and in
the total score [68]. Comparing 125 on-treatment pedi-
atric patients with 156 patients off-treatment (all diag-
nostic groups, age range 8-18 years) showed that they
differed significantly only on the scale of physical func-
tioning, but not on psychological and social function-
ing [56].

On the Pediatric Cancer QOL Inventory children
6-12 years old diagnosed with ALL in different stages
of disease and treatment, had the highest scores in
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social functioning, followed in a descending order by
psychological functioning, overall QOL, cognitive
functioning, physical functioning, and disease and
treatment problems. Parents rated the children lower
than they themselves did [36].

On the Child Health Questionnaire (CHQ) [34]
parents’ reports showed that adolescents (mean age
13.6, SD=2.2 yrs) with cancer were rated signifi-
cantly lower than healthy controls on 7 of the 12
scales: Physical Functioning, Role/Social-Physical,
General Health Perceptions, Family Activities, Role/
Social-Emotional/Behavioral,  Parental = Impact
—Emotional, and Self Esteem. There were no signifi-
cant differences on Pain, Parental Impact-Time,
Mental Health, Behavior and Family Cohesion. In
the cancer group, the lowest scores were on the
scales that rated the emotional impact that the ado-
lescents’ illness had on parents (the extent to which
they were worried and concerned) and on the par-
ents’ perceptions of their adolescents’ general health.
However, on the bases of their own reports, adoles-
cents with cancer scored significantly higher than
healthy controls, on the scales of Mental Health and
Role/Social Behavioral and lower on the scales of
Self-Esteem and General Health Perceptions. The
latter scale yielded the lowest scores they reported.

Further, the self-report form showed that adoles-
cents in active treatment scored significantly lower
than those off-treatment only on Physical Functioning
and General Health Perceptions. However, the parent-
report ratings indicated that adolescents in active
treatment scored significantly lower than those off-
treatment on 7 of the 12 scales: Physical Functioning,
Role/Social-Physical, Bodily Pain, Family Activities,
Role/Social-Emotional, Parental Impact-Time, and
Parental Impact-Emotional.

The adolescents’ self-reports yielded significant cor-
relations between time since cancer diagnosis and the
scales Physical Functioning, Role/Social-Physical, and
General Health Perceptions. The parents’ reports
showed significant correlations between time since
diagnosis and seven scales: Physical Functioning,
Role/Social-Physical, Bodily Pain, Family Activities,
Role/Social-Emotional/Behavioral, Parental Impact-
Time, Parental Impact-Emotional. These findings sug-
gest that parents assign a greater impact to the disease
and the treatments than the adolescents tend to.

In a sample of adolescents of both genders, with dif-
ferent cancer diagnoses, those on-treatment scored
lower than those off-treatment for one year in Global
Health, Physical Functioning, Bodily Pain, Self-
Esteem, General Health Perceptions, and Family
Activities of the CHQ [69].

In a sample of children 6-14 years old, mostly with
ALL, partly on- and partly off-treatment, parents
reported for the children on the Behavioral Assessment
System higher depression levels and higher anxiety
than the teachers and the children themselves; the
teachers and the parents reported for the children
higher somatization levels than the children them-
selves. The reports of the parents and the children cor-
related moderately and significantly in regard to
anxiety and depression but not in regard to somatiza-
tion, and all three scales correlated significantly and
positively in each respondent group [37].

In each of the scales a certain percentage of children
scored in the “at risk” range (in regard to somatization
30.8-46.5%, in regard to anxiety 11.6-32.3%, in regard
to depression 11.6-20.9%). In each case the highest
numbers are those based on the parents’ reports. Gen-
der, treatment status, cranial irradiation and age (the
latter except in regard to anxiety which was higher in
adolescents) had no influence on who was identified as
“at risk.”

Comparing adolescents of both genders, with vari-
ous cancer diagnoses, partly on- and partly off-treat-
ment, with healthy controls showed that the cancer
group scored significantly lower on 4 of the 8 scales of
the Minneapolis-Manchester QOL Instrument: Physi-
cal functioning, Cognitive functioning, Psychological
functioning, and Social functioning. There were no sig-
nificant differences between the groups in Body image,
Outlook on life, and Intimate relations, as well as in
the total score. Patients on therapy scored lower than
those off therapy in Physical functioning, Psychologi-
cal functioning, and Outlook on life, and higher in
Social functioning. Notably, the cancer patients off-
treatment did not differ significantly from the healthy
controls in half of the scales (Psychological function-
ing, Body image, Outlook on life, and Intimate rela-
tions) and in the total score [69].

Comparing children 8-18 years old, off-treatment
showed that the QOL was lower in the leukemia/lym-
phoma patients than in those with solid tumors, espe-
cially in the scales of the Pediatric QOL Autonomy,
Emotional Functioning, Cognition, Familial Interac-
tions, Physical Functioning, and Body Image [70].
Lower scores on the Peds QL 4.0 Generic Core Scales,
Acute Cancer Module, and Multidimensional Fatigue
Scale, for children with leukemia/lymphoma than for
those with brain tumors and solid tumors were
reported also by others [71]. Leukemia patients have
lower QOL also as compared with healthy controls
[72,73].

More detailed findings shedding light on the specific
effects of medical and demographic variables on adn
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CQOL will be presented [52]. Comparing children 9-14
years old with various cancer diagnoses (n=35) and
healthy controls (on a preliminary version of the CQOL
(49 items) showed that the sick children scored signifi-
cantly lower on the scales of school functioning, play,
mastery and independence, cognitive functioning, satis-
fying basic needs, positive feelings, and negative feel-
ings. Hence, the effect of disease on the children was
negative and pervasive. Further, children in treatment
scored lower on the scales of friends, cognitive function-
ing, negative feelings, and satisfying basic needs. Of par-
ticular interest is the finding that in regard to the
children in treatment, the inpatients differed from the
outpatients in higher scores on the scale of basic needs.
In an interview after the study, the inpatients explained
that during the treatment they felt more secure in the
hospital where they could be sure that a doctor or nurse
would be always available to offer professional help in
any eventuality. Or, in the words of one child: “At
home, if something happens and I feel sick, my parents
don’t know what to do and start arguing about whether
to bring me to the hospital.”

In a larger study the CQOL was administered to 217
children (6-18 years old) with cancer (different diag-
noses, different disease stages, on-treatment and off-
treatment). The five highest scores were in the domains
of motivation, and positive feelings followed by body
image, satisfying basic needs, and cognitive function-
ing. In contrast, the five lowest scores were in the
domains of mastery and independence, pain, health
worries, play and stress, which seem to be the domains
hit the hardest in children with cancer.

Comparisons of CQOL scale scores in terms of
demographic variables showed that children younger
than 15 scored lower than the older ones on school,
negative feelings, positive feelings, health, body image,
play, stress, and the total QOL score; girls had more
negative feelings than boys and scored lower on the
total score; and children born in the country had lower
negative feelings and stress and more mastery and
independence than those who immigrated from other
countries.

Comparisons of CQOL scale scores in terms of
treatment variables showed that the scores of the chil-
dren in remission reflect higher QOL than the scores of
the children on-treatment in the scales of family,
school, health, pain, mastery, basic needs, and the
total, but lower scores in the motivation scale, proba-
bly because they do not have to deal any more with the
difficult side-effects of the treatments. Further, com-
parisons in terms of current treatments showed that
getting chemotherapy differed from getting other treat-
ments only in lower scores on the scale of cognitive

functioning. However, comparisons in terms of the
chemotherapy load (heavy, medium or light) showed
that those who got the heavy load had the lowest scores
in overall QOL as well as in regard to pain, body
image, and motivation. Comparisons of the effects of
specific treatments showed that tamoxifen affected
adversely more QOL aspects than other treatments,
including pain, mobility, and play. Also pills adversely
affected QOL but in other domains, including cogni-
tion, and negative emotions. Notably, the emotional
effects were mostly limited to increasing negative emo-
tions but not decreasing positive emotions. Findings of
this kind may serve as guidelines for psychological
interventions designed to help the child cope.

Comparisons focused on disease-related variables
reveal the important effect on QOL of the kind of dis-
ease the child has. There is evidence that children with
leukemia have the lowest levels of QOL in many
domains (including school, cognition, health, body
image, basic needs, and overall QOL), mostly lower
than lymphoma patients. Further, sarcoma patients
scored significantly lower than lymphoma patients on
the scales of school, pain and play; children with head
tumors scored lower than those with brain tumors, and
in some domains lower than those with solid tumors.

Comparing children in different disease stages shows
that children with a stage IV disease have the lowest
QOL only in some of the variables (i.e., scales of
health, negative feelings, and stress) whereas children
with stage I disease score lowest on QOL in basic needs
and cognitive functioning Thus, the major QOL con-
cerns of stage IV disease are emotional, and of stage I
disease functional. Finally, comparisons showed that
longer disease duration (over 5 years as compared with
less than 5 years) is related with lower QOL scores on
negative feelings, stress and motivation.

Some Non-medical Factors Affecting Pediatric QOL

As shown in earlier sections of this chapter, there is
ample evidence of the strong impact on the children’s
QOL exerted by medical factors, such as the kind of
diagnosis, being on- or off-treatment, kind of treat-
ment, stage of disease, number of symptoms, and dura-
tion of disease. There can be little doubt that the QOL
of pediatric patients is affected also by further varia-
bles. An intriguing argument for assessing QOL has
been put forward by Guyatt [74], who considers the
assessment as an anchor for examining psychosocial
and demographic correlates of good and poor QOL, so
that children at risk for low QOL can be identified in
time and adequate improvement interventions can
be planned.
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Actually, not much is known about the non-medical
correlates of QOL. Thus, in regard to patients in ther-
apy, in those with high-risk ALL, girls and older chil-
dren had worse QOL, while in standard-risk ALL,
those with lower household incomes and unmarried
parents had worse QOL [72]. In children (6-12 years
old) in different stages of disease and treatment, QOL
was lower in older children and in children whose par-
ents were depressed [36]. Further, parental overprotec-
tion, mediated by perceived child vulnerability, was
found to be significantly related to the child’s QOL [75].
Attitudes are correlates of a different order that affect
QOL. Thus, in adolescents with cancer, optimism
(assessed by the Life Orientation Test) was correlated
with less reported pain and hurt, better communication
with doctors, higher reported psychological functioning
and higher overall QOL (assessed by the Pediatric QOL
Inventory, Cancer Module, Acute Version and The
Pediatric QOL Inventory, Generic Core Scale) [76].
Similarly, higher optimism was related to lower self-
reports of pain and better motional/behavioral function-
ing, whereas pessimism was related to poorer mental
health and general behavior, and greater impact on the
family [77]. Attitudes affect QOL as a means of coping
with the adversities of the disease and the treatments. It
is well known that coping in general is a major factor
affecting QOL [78]. The theme of coping lies, however,
beyond the scope of the present chapter.

Some Conclusions

The purpose of this section is to deal briefly with the
two following issues concerning QOL: “Where are
we?” and “Where do we go from here?”

The presentation of tools and findings in the broad
domain of QOL supports several general conclusions.
The first is that QOL reflects an aspect of the child’s
functioning and state that is neither identical with nor
fully predictable from the child’s medical state. It is evi-
dent, for example, that diagnoses, disease stages and
being on- or off-treatment affect QOL but the effects
are not pervasive across the board and mostly not triv-
ial. Thus, not all aspects of QOL are lower in the initial
stage of the disease as compared with the advanced
stage, or in “heavy” chemotherapy as compared with
“light” chemotherapy (e.g., findings based on the CQL
[79]); some aspects of QOL are not related with esti-
mates of disease severity by the physicians (e.g., results
with MPQOLQ [58]); QOL of children off-treatment is
not always better than of children on-treatment (e.g.,
see results with the PPSC [67], or the generic PedsQL
[53]); and the QOL of children with cancer is not lower
in all respects than the QOL of healthy control children

(e.g., findings with the CHQ [69]) and may even be
higher (e.g., findings with the CHQ [34]).

A second conclusion is that the domain of QOL in
pediatric oncology samples is not a homogeneous field
of functioning or experiencing. Factor analyses as well
as findings comparing different subgroups suggest that
it is multidimensional in its structure and contents, so
that the variance of QOL is accounted for by a series
of several factors or sets of items, each focused on a
specific circumscribed theme (e.g., findings based on
CQL [79], PedsQL [53]; yet, a more global structure
found with the POQOLS [65]). This conclusion may
seem to indicate the utility of broadening the scope of
the domains and items represented in pediatric oncol-
ogy QOL tools. Up to now, many though by no means
all investigators seem to have followed the guidelines
of the European Organization for Treatment of Cancer
(EORTC) for constructing tools for assessing specific
domains (i.e., school, social functioning, cognition,
physical function, and emotional state). However, it
may be advisable to reconsider these guidelines in view
of the following arguments: (a) the represented
domains do not seem to cover all important aspects of
QOL, as shown by tools that were constructed on the
basis of other assumptions (e.g., [80]; PPSC [67]); (b) in
view of children’s cognitive development and style, it is
possible that children’s tools may need to use more
concrete and specific items than the normally used
ones. This recommendation is of particular importance
in view of the increasingly recognized need to rely pri-
marily on children’s reports of QOL rather than on
those of proxy figures, including parents, nurses, sib-
lings, physicians and friends, however trustworthy and
easy to access they may seem (see “The Proxy Issue:
QOL by Whom?” above).

A third conclusion is that the QOL of children with
cancer is the product of a matrix including multiple
factors. The major factors that have been identified in
research up to now are diagnosis, disease stage, current
treatment (its nature and difficulty), previous treat-
ments (e.g., whole brain radiation), number of symp-
toms as well as the child’s age and gender. Since all or
most of these factors play a role in regard to the child’s
QOL, comparing groups defined by only one of the
factors yields contradictory results in different studies.
For the sake of illustration, let’s take diagnosis. Thus,
in a study with the Miami Pediatric QOL question-
naire, children with leukemia or lymphoma were found
to have better QOL than children with brain tumors
but equal to that of children with solid tumors [58];
similarly, in a study with the Pediatric Oncology QOL
scale, children with leukemia or lymphoma had better
QOL in terms of emotional distress and discomfort due
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to treatment than children with solid tumors [65]; but
studies with the Pediatric QOL [70] or CQOL [79]
showed that children with leukemia or lymphoma had
lower QOL in most domains than children with brain
tumors or solid tumors. Similar contradictions may be
detected in the above-reported findings concerning the
effects of treatment (being on- or off-treatment) (e.g.,
CHQ [34] vs. [79]), or age (e.g., Multidimensional
Fatigue Scale [53] vs. CQL [79]). What these contradic-
tions suggest is that it is probably not justified to com-
pare groups by diagnosis without considering
simultaneously at the very least whether the compared
children are on- or off-treatment, and, if on-treatment,
what kind of treatment they are getting, and how old
they are.

Thus, for the time being, the reported findings seem
to be context- or tool-bound and do not support sweep-
ing generalizations about the effects of particular medi-
cal or therapeutic factors on the children’s QOL. One
reason for this may have to do with the way children
experience themselves and situations. In contrast to
adults who may be better able or for whom it may
make more sense to focus on one or another major fac-
tor, children may tend to experience the situation as a
whole. If that is the case, then we may expect larger
fluctuations in the QOL of children when there is a
change in some factor, such as the nature of treatment.
Second, at the present stage of development of assess-
ing QOL in pediatric oncology, still too little is known
or understood about the factors operative in this
domain. Hence, the findings may seem fragmentary or
contradictory. The remedy for that would be to go on
studying the field so as to unravel more of its compo-
nents and dynamics. A third possibility is that in pedi-
atric oncology the whole situation actually plays a
larger role than in adults. If that is the case, we should
beware of generalizations, not even pursue them and
try instead to pose highly specific questions, exploring
the QOL of groups defined precisely by a number of
factors (e.g., “What are the effects on QOL of treat-
ment X administered to boys younger than 12 with a
particular diagnosis of leukemia, in the initial phase of
disease?”). Finally, a fourth possibility is that the find-
ings are largely tool-dependent.

Finally, a fourth conclusion concerns the tools of
assessing QOL in children. It may be appropriate to
consider whether the commonly used tools are appro-
priate for children and for the studied issue of QOL in
terms of contents and form. Most importantly, in view
of the definition of QOL in experiential and phenome-
nological terms, it may not be appropriate to use pedi-
atric QOL instruments that require children to evaluate
or judge the effects of factors, such as the treatment or

the disease on their QOL, as is common in Health-
Related QOL instruments, or compare their present
state with their state prior to the onset of the disease.

The four stated conclusions spell out at least two
guidelines charting the way ahead in the research of
QOL. One is to further explore the factors affecting the
QOL of children with cancer, in an attempt to unravel
the structure and dynamics of this important domain.
The other is to refine and adapt the tools of assessment
so that they are better adapted to the studied popula-
tion and theme.

The third recommendation serves to extend the
mentioned ones by suggesting that the study of QOL in
children with cancer should move in the direction of
identifying new factors that may affect the children’s
QOL. Two types of such factors appear significant.
One type is factors that have to do with the child’s per-
sonality and coping mechanisms. This type is impor-
tant because it complements the set of studied factors
(e.g., disease, treatments) which are external to the
children themselves. A large body of data about QOL
in adult cancer patients demonstrates the importance
to QOL of coping mechanisms and other resources
that the patient brings into the situation [78]. The other
type of factors to be studied is those that may be
expected to affect the sick child’s QOL in a positive
manner. Examples that come readily to mind would be
the support of friends, family interactions, or art
therapy. Extending the study of the effects of factors
with positive contributions to QOL forms the bridge
to the most important task of improving the sick
children’s QOL.
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Pain in Pediatric Oncology

Richard D. W. Hain

Introduction

Ultimately the aim of all medical intervention is to
improve the quality of life. The net value of any inter-
vention must be considered by balancing its benefit
against the burden it imposes on the patient. When
there is the prospect of cure, it is often justifiable to
impose measures that significantly impair the quality
of life in the short term for the sake of long-term bene-
fit. Chemotherapy is a good example.

If curative treatment is one way to improve a
patient’s quality of life, good symptom control is
another. A curative and a palliative approach are not
in any way mutually exclusive. Rather, the judgment
of burden versus benefit is different depending on the
stage of treatment. With this in mind, it is clear that
there is no point in an illness at which good symptom
control has no part to play.

As physicians, we often find it difficult to address
problems that have no clear-cut solution. If cure of the
disease is the only goal of our involvement with a
patient, it is difficult to address issues of symptom con-
trol in which the possibility of cure, if any, is only inci-
dental. On the other hand, for the child him- or herself,
the immediacy of severe pain may eclipse any consider-
ation of long-term survival.

The purpose of these guidelines is to demonstrate
that good symptom control is an active adjunct to cura-
tive therapy. It demands the same rigorous and rational
approach to assessment and treatment as all other medi-
cal interventions. This approach is familiar to doctors
and should give them confidence dealing with children
when there is little or no chance of cure and the goal of
the doctor’s involvement has become rather different.

Pain

Even today, pain is a common accompaniment to
childhood cancer [1-4]. One rational and common-

sense approach to pain in a child has been summarized
in the letters “QUEST” [5]. That is: Question the child,
Use pain rating tools, Evaluate behavior, Sensitize par-
ents, and Take action (or Treat). This is not very differ-
ent from the approach we are taught at medical school
for the rational diagnosis and management of other
medical problems: history, examination, special tests,
and treatment.

History

Points to note in the history of pain have been conve-
niently grouped under the headings “PQRST”:

* Precipitating and relieving factors
® Quality of pain

¢ Radiation of pain

e Severity

e Timing

e Precipitating and relieving factors can give an indi-
cation of cause of pain as well as for management.
For example, pain that is experienced only during
movement (incident pain) will need a specific man-
agement strategy and should lead one to consider
the possibility of a pathological fracture.

® Quality. The quality of pain is perhaps the most
important in making a differential diagnosis. It is usu-
ally possible to classify pain as one of the following:

o Bone pain. Bone is characterized by a pain that is
very intense and well circumscribed. Typically the
patient points to the area with one finger. The pain
may be described as “like toothache.” Children
can be very imaginative in their descriptions
and will often use a far wider range of adjectives
than their adult counterparts. It is important to
consider the context in which the pain is occurring.
For example, bony metastasis is common in osteo-
sarcoma but very rare in brain tumors.
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o Neuropathic pain. This is characterized by altered
sensation, that is, hyperesthesia (increased sensitiv-
ity, including to pain), paresthesia (pins and nee-
dles) and numbness. Patients will describe
burning, pins and needles, electric shock or light-
ning pains. Patients will often use a whole hand in
sweeping movement to illustrate that the pain is
not localized but occurs in a distribution that
is often recognizably dermatomal. The context is
often tumors pressing on the spinal cord or those
that cause bony metastasis in the spinal column
itself. Neuropathic pain is also encountered in the
soft tissue components of Ewing’s and neuroblas-
toma (these being of neural origin).

* Radiation. Neuropathic pain is classically character-
ized by its radiation in a recognizable distribution. If
the distribution is dermatomal, this may be easy to
recognize but neuropathic pain may be in a less
familiar distribution. For example, tumors that
impinge on the coeliac plexus, such as advanced
Wilms’ or neuroblastoma, can cause a “boring” type
pain which radiates from the epigastrium to the back
or vice versa. Neuropathic pain may also follow the
distribution of the sympathetic nerves, that is to say
in a vascular rather than obviously nerve distribu-
tion. Bone pain is typically characterized by its very
well-circumscribed nature with little or no radiation.
However, it is common for many bony pains to
occur simultaneously in different locations and this
may masquerade as radiation. Children are adept at
distinguishing between the same pain occurring in
two places, and two different pains. Colicky pain is
typically localized to the abdomen, but painful
muscle spasms can occur elsewhere and are particu-
larly common in non-malignant pain.

o Severity. It is important to make some assessment of
the severity of pain in order to judge the effectiveness
of an intervention. This is not always easy as chil-
dren may lack the necessary abstract and verbal
skills to rate pain effectively. There are a large num-
ber of scales available for children, many of which
are modifications of a visual analogue scale (VAS)
using faces [6]. Such scales simply ask the patient to
select the severity of pain between two extremes, usu-
ally 0-10 or 0-100. In order for there to be some
kind of fixed anchor point at either end, it is essential
to explain beforehand that “0 means no pain at all
and 10 represents the worst pain you can imagine.”

Children who are too young to express pain may
demonstrate it by behavior changes [7]. The child
may, for example, adopt a posture that minimizes
pain or over time appear to become resigned to it.

This syndrome, termed “psychomotor atonia,” has

been likened to adult depression [§], and measuring
it is the basis of an observational pain scale devel-
oped in France that is well suited to the management
of a child’s cancer pain [9, 10].

It is always important to ask those who are
with the child all the time—usually the parents—
for their opinion. This should only allow a revi-
sion of estimates of pain severity upwards. It is
not usually appropriate to conclude that a child
is overstating the severity of pain, only that he or
she is understating it. Ideally, pain scales should
be in routine use for all children receiving analge-
sia of any kind. Realistically, such scales are not
yet always practical.

* Timing. The timing of pain can give valuable clues as
to the cause. For example, abdominal pain that is
relieved by defecation is likely to be due to constipa-
tion while pain that is at its most severe immediately
before attending hospital is likely to have a large
psychological component. This in no way argues, of
course, that the pain is any less “real”—only that the
strategy used to treat it needs to be considered
accordingly.

Examination

As always, the examination should be guided by the
history. At the end of the history, it should be possible
to make a reasonable clinical diagnosis of the nature of
the pain and to have a differential diagnosis of the
causes. The aims of the examination are:

e to distinguish between the differential diagnoses;

* to exclude related pain problems (for example, other
painful metastases that have not been reported);

e to identify factors that might complicate treatment.

The examination itself is no different from other Pedi-
atric examinations. It should start with a global assess-
ment of the child. The site of pain may be immediately
obvious if the child adopts an antalgic posture or is sim-
ply able to indicate the area of pain. However, the signs
may be more subtle. It has been said that a normal child
is always sleeping, eating or playing. If the child is doing
none of these things, pain may be the explanation. It is
rarely possible to distinguish definitively between signs
of anxiety and pain. Where pain is likely (either because
the child has reported it or simply because knowledge of
the clinical context leads one to expect it), it is usually
better to assume it than to diagnose anxiety alone. Pain
and anxiety are only definitively distinguished by a
response to pure analgesics such as opioids. If it later
becomes clear that prescribing adequate doses of analge-
sia has made no difference to the child’s clinical state, it



34 PEDIATRIC PSYCHO-ONCOLOGY

is reasonable to assume that pain was not the cause and
to review the need for analgesia.

The rest of the examination is guided by the history.
If neuropathic pain is considered, it is important to
delineate the distribution. This will not only help estab-
lish the underlying cause of the pain but may also be
important in managing it, for example, if a local nerve
block is to be considered. Where the history suggests
bone pain, it is particularly important to exclude the
possibility of pathological fracture as these require a
different therapeutic approach from other causes of
bone pain. Colicky pain should prompt careful exami-
nation to exclude intestinal obstruction. This is not
because surgical intervention will necessarily be appro-
priate, but because the management of other symp-
toms, particularly nausea and vomiting, is quite
different if it is present. Soft tissue pain should prompt
careful examination of the area. Soft tissue pain is
common around the site of the tumor itself but may
also occur at sites of metastasis, particularly the liver.
Again, this is important as the management of pain
due to stretching of the capsule around the liver or a
tumor is different from other forms of pain.

Lastly, the examination should identify factors that
might complicate the management of symptoms. For
example, demonstrating severe epigastric pain would
suggest that caution will be necessary in prescribing
non-steroidal anti-inflammatory drugs.

Investigations

Investigations are often considered inappropriate when
there is no longer any prospect of cure. Certainly it is
true that the benefit of an investigation (how it will help
improve the patient’s symptoms) has to be weighed very
carefully against the need for the child to come to
the hospital and perhaps to undergo venepuncture.
However, this is only a special case of something that is
always true of medical interventions; that is, that they
should only be undertaken when the benefit outweighs
the burden. This balance should be carefully considered
before undertaking any investigations, but the balance
will sometimes mean that they are justified even where
palliation is the only aim.

Plain X-Ray

Plain X-rays are usually painless but require the child
to attend hospital. During the period of treatment
when a cure is still possible, this may be very appropri-
ate but at other times children may choose to avoid all
contact with the hospital. In practice, the potential
value of a plain X-ray is usually relatively small.
Metastases that are symptomatic do not need to be

demonstrated; those that cause no symptoms do not
need to be treated. The main clinical situation in which
a plain X-ray can be very helpful is in distinguishing
the pain of a metastasis from that of a pathological
fracture; this will have an impact on management and
is therefore a real benefit.

Bone Scan

The bone scan is of considerable diagnostic value in
demonstrating for the first time that there has been dis-
ease progression or metastasis. Once this has been
established, however, there is usually little benefit in
repeating the procedure. It is uncomfortable and
demands a hospital visit. It is not usually necessary to
demonstrate the presence of a metastasis if there are
clinical signs and symptoms to suggest one. Once
again, bony lesions that are symptomatic do not need
to be demonstrated radiologically and those that are
not require no treatment. Palliative radiation of bone
metastases does not usually require them to be demon-
strated radiologically.

MRI or CT Scan

These tests are often surprisingly frightening and
uncomfortable for children and should be avoided
unless there is a good reason. Such good reasons
include excluding imminent cord compression or to
localize a tumor prior to neurolytic procedure such as
coeliac access block. Missing a cord compression can
mean a child’s being paraplegic for the last weeks or
even months of his or her life so that despite being
uncomfortable, these scans can be very valuable inves-
tigations. MRI and CT can also be required in prepa-
ration for palliative radiotherapy.

Blood Tests

Generally speaking, blood tests should be avoided even
in patients who have indwelling central lines. For the
child, accessing these lines can often be an unpleasant
reminder of uncomfortable treatment that has ulti-
mately failed. At the very least, it runs the risk of fur-
ther medicalizing the child. However, once again there
are circumstances under which blood tests can be of
value. For example, anemia that is symptomatic may
benefit from palliative transfusion and sudden onset of
opioid toxicity can be caused by an acute deterioration
in renal function which should be demonstrated.

Other Investigations

The exact judgement as to when an investigation
becomes justifiable will depend not only on the
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Minor opioids

+ adjuvant

Simple analgesia

+ adjuvant

Increasing pain intensity

Figure 4.1 The WHO Pain Ladder.

individual situation but on the individual patient.
Many continue to see the hospital as a lifeline and wel-
come evidence that palliative care is an active plan of
management. Others prefer to forget they were ever ill
and to cut themselves off from the hospital. The impor-
tant thing is not whether investigations are ordered
more or less often for the purposes of symptom con-
trol, but that they continue to be ordered appropriately
after considering the balance of burden and benefit.

Pain Management

Before the 1980s, management of pain tended to be cha-
otic and ill-thought through. The World Health Organi-
sation sought to improve the delivery of analgesia by
clarifying and simplifying it [11-13]. They did this by
means of the concept of the ‘Pain Ladder’ (Figure 4.1).

While this was developed and validated in adults,
the principles on which it was based can be applied to
children [14]. They are:

e As pain increases in severity, more powerful analge-
sia should be offered.

¢ There is no advantage in exchanging one analgesia
for another of similar type and potency. If a previ-
ously useful analgesic becomes inadequate, either
the dose should be reviewed or a more powerful
drug substituted.

¢ The simplest medication and the oral route should
be selected wherever possible.

¢ Adjuvant therapy (that is, medications that are not
usually considered to be analgesics but which
become analgesic in certain situations) should be
used as soon as a specific diagnosis of pain is made.
This means, for example, that NSAID therapy
should be instituted as soon as a diagnosis of bone
pain is made, rather than waiting until other mea-
sures have failed.

* Opioid medication should be given regularly and
never only “as needed.”

¢ Breakthrough medication should remain a fixed pro-
portion of the regular medication and always be pre-
scribed simultaneously.

The WHO Pain Ladder
Step 1 (Simple Analgesia)

In pediatrics, the only simple analgesia widely availa-
ble is paracetamol. In palliative situations, it may
sometimes be appropriate to consider using aspirin
which is a powerful anti-inflammatory, antipyretic and
analgesic.

Step 2 (Minor Opioid)

Minor opioids include codeine, dihydrocodeine and
dextropropoxyphene. These are often conveniently
combined with paracetamol. This may improve com-
pliance but imposes a ceiling dose as there is a maxi-
mum safe daily dose of paracetamol.

In practice, the middle step (minor opioid) is proba-
bly unnecessary in children. There is no difference in
effect between a large dose of a minor opioid and a
small dose of a major opioid. Even in adults there is
considerable overlap; in children who are resistant to
the effects of opioids and who clear them very quickly,
it is often justifiable to go straight from simple analge-
sia (step 1) to a small dose of a major opioid (step 3).

Step 3 (Major Opioid)

It is the third step in which there is most variety. Mor-
phine is the archetype major opioid and is both effec-
tive and relatively non-toxic. Unlike many opioids, the
pharmacology of morphine has been studied in chil-
dren with cancer [15-17]. There have been numerous
commercial attempts to develop superior major
opioids to morphine, most of which have yet to show a
definite advantage over the parent drug. However, a
small number of synthetic or semi-synthetic opioids do
potentially offer genuine benefits over morphine and
some of these are listed in Table 4.1. As a rule of
thumb, the best approach is to use morphine orally
unless there is a good reason not to.

Patient- (or Nurse-)Controlled Analgesia

Patient-controlled or nurse-controlled analgesia (P(N)
CA) is used in palliative care in children, particularly
in Oceania and North America. Rather than being
seen as contradictory to the WHO approach [18], P(N)
CA should properly be seen simply as another route
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Table 4.1 Conversion of common major opioids in children.

Opioid Advantage over morphine Relative potency compared
with oral morphine
(approx)
Morphine
Diamorphine (po) More soluble 1.5
Fentanyl (patch) Patch formulation 100
Less constipation
Less itch (?)
Less retention (?)
Suitable for opioid rotation
Buprenorphine (patch) Patch formulation (available at low dose) 40-60
Less constipation
Methadone (po) Possible anti-neuropathic activity Variable — seek specialist
advice
Suitable for opioid rotation
Hydromorphone (po) Greater potency 5-7.5
Suitable for opioid rotation
Pethidine None 0.125

Tramadol (non-opioid)

Oxycodone

None, but often preferred by patients anxious about
taking major opioids

Probably none (though anti-neuropathic activity has

been suggested), but more easily available than
morphine in some countries.

0.25 (but additional non-
opioid analgesic
mechanisms)

1

Suitable for opioid rotation.

that can be used to deliver the WHO approach. It offers
advantages of convenience and immediacy that, for
most children, largely offset the need for additional
needles and equipment. If P(N)CA is used, it is critically
important that background and breakthrough doses
are adequate, and in line with correct use of opioids in
palliative care. Otherwise, there is a risk that children
will need to experience pain before they can access
analgesia, in contravention of the WHO guidelines.

Practical Application
There are essentially three phases in managing a child’s
pain:

(1) Choosing a starting dose.
(2) Finding the right dose (titration).
(3) Maintenance of analgesia.

Choosing a Starting Dose

The starting point on the WHO pain ladder must
depend on a clinical assessment, as outlined above. In
selecting a starting dose for a major opioid, one of two
approaches can be taken. Either an empiric starting
point can be selected (usually the equivalent of 0.5-1mg/
kg/day of oral morphine) or a conversion can be made
from existing opioid requirements using conversions in
Table 4.2. The most appropriate approach is usually the
one that will result in the higher dose of opioid.

A prescription of both regular and breakthrough
dose must be made.

Regular Medication

Having established the dose, the starting opioid should
usually be immediate release morphine 4-hourly by
mouth. Rarely, it may be preferable to commence
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Table 4.2 Principles of symptom management in children.

All pain is multidimensional, having physical, psychosocial and existential (spiritual) aspects.

Pain is subjective: “It is what the child says it is.”

3 Management of pain should be rational, based on an understanding of the pathophysiology of pain and of the
underlying condition after systematic history, examination and investigation. However, it should also be
empirical; if something works, use it and if it doesn’t, reconsider.

4 Like all medical interventions, palliative maneuvers should be undertaken only when the benefit outweighs the
burden in the individual child. Appropriate weight needs to be given to non-physical aspects, both of burden and
benefit, in making this judgment, particularly in the palliative phase.

immediately on parenteral opioids (usually sub-
cutaneous diamorphine or transdermal fentanyl, see
Table 4.1).

Breakthrough Medication

The dose of breakthrough medication is calculated
simply by prescribing the regular 4-hourly dose of
immediate release morphine and prescribing the
same dose PRN. Children appear to clear morphine
more quickly than adults and it is a common prac-
tice to prescribe half the 4-hourly dose but increase
the frequency to 2-hourly PRN. Usually medication
for breakthrough pain should be the same as that
for regular pain. However, there is sometimes an
advantage in using two different formulations. For
example, children having a fentanyl patch for regu-
lar analgesia will prefer to have oral morphine for
breakthrough than fentanyl, which is currently only
available as an injection.

Finding the Right Dose (Titration)

The primary purpose of breakthrough medication is to
ensure adequate analgesia during the period of assess-
ment of the correct dose of opioids. A secondary pur-
pose, however, is to provide an indirect measure of the
child’s experience of pain. It is therefore very impor-
tant to encourage the child and/or parents to adminis-
ter breakthrough medication as soon as there is any
sign of pain. Unless this is clearly articulated to the
child’s family, his or her requirements for analgesia
will almost always be underestimated.

The requirements for breakthrough pain should ide-
ally be reviewed after 48 hours. If there have been two
or more requirements for breakthrough pain in each
24-hour period, the regular dose should be increased
by the amount of breakthrough that has been required.
To do these calculations, all doses should be converted
to milligram equivalents of oral morphine (Table 4.1).

It is sometimes necessary to titrate more quickly.
Where possible, this should be avoided as it typically
takes 48 hours for the full effect of any modification of
the regular dose to become apparent. Too rapid an
escalation of opioid dose can cause intolerable adverse
effects which can jeopardize future symptom manage-
ment by causing the patient to lose confidence in the
medications.

Adverse Effects

Morphine is a well-tried and trusted medication. The
adverse effects are few and well recognized. Fortu-
nately, the body develops tolerance to many of these
effects well before the analgesic effectiveness of mor-
phine is lost. The following are side effects of morphine:

(1) Drowsiness. During the first 48 hours of opioid
therapy, or following an increase in opioid dose,
drowsiness is universal. This will resolve spontane-
ously with no modification of the dose and it is
important to warn the patient and family that it
will occur. It is caused partly by the direct central
effect of morphine but also by the relief of pain
which can sometimes allow sleep for the first time
in many weeks.

(2) Constipation. Constipation is one of the adverse
effects for which no tolerance develops. A stimu-
lant laxative should always be prescribed. Lactu-
lose is not appropriate for this purpose as it is
mainly osmotic. A combination of senna and mag-
nesium hydroxide, or codanthrusate in the pallia-
tive phase should be considered. Oral opioid
antagonists have been used [19]. Alternatively,
constipation may be an indication to change to an
alternative opioid (see Table 4.3).

(3) Urinary hesitancy. Urinary retention and hesitancy
appear anecdotally to be more common in children
than in adults. It is still relatively unusual, but if it
occurs is an indication to consider an alternative
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Table 4.3 Adjuvant therapies in management of pain in children.

Physical pain Characteristic

Suggested adjuvants

Neuropathic pain

Altered sensation (numbness, dysaesthesia,

Tricyclic antidepressants

hyperaesthesia, paraesthesia), weakness,

characteristic distribution

Anticonvulsants
Steroids in first 48 hours
Radiotherapy
Neurolytic procedures
Radiotherapy (local)

Non-steroidal anti-inflammatory drugs

Bone pain Severe, well-circumscribed “like
toothache,”, in context of metastatic
cancer

Colicky pain Constipation

Malignant obstruction

Incident pain Worse on movement

Anticholinergics

Reduce movement (eg immobilize
pathological fracture).

Parenteral opioids 20 mins before procedure

Entonox

Note: most pains are at least partially opioid responsive. Adjuvants should accompany rather than replace appropriate opoioid therapy.

opioid, particularly fentanyl which is a synthetic
opioid and appears much less likely to cause the
problem.

(4) Pruritus. Again, skin itching as a result of hista-
mine release from mast cells that have been directly
activated by the morphine molecule, is much more
common in children than in adults. It is still rare.
Antihistamines and topical preparations such as
calamine can be very helpful but once again this is
probably an indication to select an alternative from
a different class, such as fentanyl.

(5) Nausea and vomiting. Nausea and vomiting due to
opioids in children are distinctly unusual. There is
usually no need to prescribe prophylactic antiemet-
ics. If they do occur, the most effective antiemetics
are ondansetron or other SHT; or dopamine D,
antagonists.

(6) Dysphoria. Dysphoria is relatively uncommon in
children but may simply be under-reported. It is
often transient and self-limiting but, again, fenta-
nyl may be a suitable alternative if it is difficult
to treat.

Maintaining Analgesia

The result of titration should be a clear idea of what the
patient’s immediate analgesia needs are. Clearly, as the

disease progresses, it may be necessary to increase the
dose of opioids. However, this is not universal and the
complex and multidimensional nature of pain means
that despite disease progression opioid requirements
sometimes even decrease [1]. The process of reviewing
48-hourly requirements for breakthrough should there-
fore continue. This relies on good record keeping so
that the health care professional (usually doctor or
nurse) advising on prescription can see exactly how
much has been required. It is unlikely that regular medi-
cation will be able to provide complete pain relief and it
is acceptable for a patient to require breakthrough med-
ication once every day, or even occasionally twice.
Again, it is often helpful to make the child and family
aware of this before embarking on therapy.

Once the dose of opioid has become clear, the next
stage is to simplify its prescription. Morphine is conve-
niently available as slow release (MST). In adults, the
dosage interval is 12-hourly and the starting dose inter-
val in children should be the same. However, a large
proportion of children require a smaller interval than
this [20], and it is often necessary to change the dosing
interval to 8-hourly. Once daily preparations of slow
release morphine are also available, though not
licensed in children.

Fentanyl patches offer numerous potential advan-
tages over morphine for some children (see Table 4.1).
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The patches are designed to last for 72 hours but, again,
the more rapid clearance of opioids in children means
that this not uncommonly needs to be reduced to 48
hourly. The conversion from morphine dose to fentanyl
patch is given in the product insert. Calculating the con-
version without this is complex. The “size” of the patch
that is usually quoted refers not to the total amount of
drug in the patch but to the hourly rate of fentanyl
delivered by it. Other fentanyl formulations are also
available [21, 22], though research is on adults.

Non-Opioid and Adjuvant Therapy

It has already been seen that a rational and analytical
approach to the history and examination of a child in
pain should mean that some attempt can be made to
categorize it. An alternative and very practical way to
categorize pain is into opioid-sensitive, opioid-partially
sensitive, and opioid-resistant. These three categories
obviously represent points on a spectrum. The clinician
should consider pain under these headings at the same
time as considering the diagnostic category of the pain.
The two systems are linked but are not the same. For
example, neuropathic pain is typically relatively resist-
ant to treatment with opioids but the individual child
with neuropathic pain may nevertheless experience
great relief from opioid therapy.

The WHO Guidelines suggest that once a diagnosis of
pain is made, an appropriate adjuvant therapy should be
used [11-13]. The use of such adjuvants does not replace
the rest of the pain ladder—simple analgesia, minor opi-
oid, major opioid—but proceeds in parallel with it. For
example, as soon as a diagnosis of bone pain is made,
non-steroidals should be considered even if the severity
of the pain warrants only simple analgesia. In other
words, the selection of an adjuvant is on the basis of the
nature of the pain rather than just the severity of it. It is
worth emphasizing that even in pain that is only partially
sensitive to opioids, few adjuvants can offer the chance
of good analgesia provided by morphine.

Adjuvants

A drug that is not usually considered to be an analge-
sic, but can provide pain relief in certain situations, is
termed an “adjuvant” medication. Some drugs in this
category have, in fact, been shown to have analgesic
properties in their own right, for example, non-steroi-
dal anti-inflammatory drugs (NSAID).

Bone Pain

The classical adjuvant for bone pain are the non-steroi-
dal anti-inflammatory drugs (NSAIDs), though evidence

for their use in children with cancer is unclear [14]. The
side effect profile in children, even of stronger NSAID
such as diclofenac [23] appears to be very good. Most
children experience no adverse effects. Others experience
mild gastrointestinal upset, which resolves spontane-
ously, without a need for a change in dose. Where
adverse effects are more persistent and mean that the
child is unable to tolerate them, enteric-coated prepara-
tions are available. It is probably prudent to prescribe
proton blockers such as omeprazole if non-steroidals are
co-prescribed with steroids for more than a few days. All
non-steroidal anti-inflammatory drugs inhibit platelet
aggregation through their effect on the cyclo-oxygenase
system and should be used with caution in children with
a low platelet count or defective coagulation. H, block-
ers such as ranitidine may be useful in managing estab-
lished gastrointestinal irritation but appear to be of little
or no help in prophylaxis.

All children with bone pain due to proven or proba-
ble metastatic disease should be assessed for radio-
therapy. A small, localized dose of radiation as a single
fraction can often provide lasting relief of symptoms
with little or no side effects. It is therefore worth con-
sidering even in relatively radio-resistant tumors such
as osteosarcoma.

Neuropathic Pain

Neuropathic pain is usually at least partially opioid
responsive. The pain is typically caused by compres-
sion or outright damage of a peripheral nerve, for
example, by tumor at the spinal cord. Within the first
48 hours of the onset of neuropathic pain, compression
can be relieved with the use of steroids (dexamethasone
is the most widely used in palliative care, see section
‘Liver Capsular Pain’ below). This may be enough to
convert an opioid-resistant to an opioid-sensitive pain.
For pain of longer duration, it is likely that actual
nerve damage has occurred and that steroids will be
ineffective. Anti-depressants are effective in manage-
ment of neuropathic pain [24], but anticonvulsants
such as gabapentin and pregabalin are often the first
line in palliative medicine [25].

Drugs that interfere with the n-methyl D-aspartate
system are also effective in relieving neuropathic pain.
They have a particular role in managing phantom limb
pain and the “wind up phenomenon” in which chronic
exposure to repeated painful procedures leads to ever
increasing sensation of pain on each occasion. Of these,
ketamine is the one most often used in children.
Methadone is unusual among opioids in possessing
additional NMDA blocking activity [26] which might
make it ideal for neuropathic pain. Despite its
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idiosyncratic pharmacology [27-29], methadone has
been extensively used in pediatric palliative medicine
[30] without incident. Nevertheless, good practice is
that it should be treated with caution.

Episodic Pain

The difficulty in managing episodic pain is that a dose
of analgesic that is adequate for pain at its worst is
likely to be too toxic for pain at its least. Breakthrough
morphine is often ineffective for severe episodic pain,
since the time taken for it to reach its effective serum
levels means that the pain has subsided before the med-
ication can work.

Pain may be episodic for three reasons. The dose of
regular medication may be too small, resulting in inter-
mittent breakthrough pain for which the solution is to
review the regular medication. The cause of the pain
may be episodic, for example, pain from a pathological
fracture of from some bone metastases can be pro-
voked by movement (“incident pain”). Management of
the underlying lesion (for example, using radio-
therapy), and identifying and avoiding the provoking
factors (for example, by immobilization of a fracture)
may be practical. Anticipating the need for break-
through medications before painful procedures can be
helpful if it is impossible to avoid them. Rapid-acting
analgesics such as Entonox, or buccal, sublingual or
parenteral opioids [31, 32] moderate but rarely abolish
procedure-related pain [33].

Finally, the pain may simply be of an episodic
nature, for example, intestinal colic or muscle spasm.
The pain from intestinal colic can be excruciating but is
typically short-lived. Where possible, the frequency of
colic spasms should be reduced. Pain caused by muscle
spasm 1is relatively unusual in the context of cancer,
though it is a common problem among other life-limit-
ing diseases such as cerebral palsy. It may respond to
benzodiazepines or anti-spasmodics such as baclofen.

P(N)CA can be particularly useful in episodic pain;
arranging for the child or parent to be able to adminis-
ter the analgesia, rather than having to wait for a
health care professional to do so, allows a sense of con-
trol as well as minimizing the lag period between expe-
riencing pain and experiencing relief.

Psychological Components to Pain

Properly speaking, the syndrome of “total pain”
describes all pain. It embodies the concept that the
physical, nociceptive aspect is only one factor among
many in determining the degree of discomfort caused
by the pain. Thus, the pain of an ankle injury acquired
during a game of football is very different from the

pain of the same intensity when relapsed osteosarcoma
is the proven or even the suspected cause.

However, total pain is often used to describe those
pains in which the psychological, emotional and exis-
tential elements of the pain are such that analgesics
alone are unlikely to provide adequate analgesia. Ide-
ally, these aspects should be dealt with by discussion,
exploration and where necessary support from pastoral
or psychology services. In practice, it is often necessary
to supplement these with medications that have some
influence on the psyche. Depression is typically under-
diagnosed in childhood, but anxiety is more common.
This can be moderated with careful use antidepressants
or anxiolytics alongside psychological intervention.
Further details about these and other drugs useful in
the management of depression and anxiety are pro-
vided in Chapter 11 (Pinsky and Abrams).

Liver Capsular Pain

Liver capsular pain is characterized by severe pain in
the right upper quadrant of the abdomen. It occurs in
the context of metastatic disease, particularly neuro-
blastoma, Wilm’s or osteosarcoma where spread to the
liver is relatively common, and is often accompanied
by nausea and vomiting.

Like most pains, it is usually at least partially sensi-
tive to opioids but adjuvant therapy using steroids is
often helpful (dexamethasone orally). Anecdotally, it is
best given in two divided doses, one at 6.00 and one at
12.00 md to minimize mood and sleep disturbance. The
adverse effects of long-term steroids mean that for
most indications their use in children should be
restricted to five-day courses. The course can if neces-
sary be repeated if symptoms recur.

Neurolytic Procedures

Some forms of neuropathic pain can respond well to
carefully performed infusion of local anesthetic or even
permanent blockade using phenol. This requires great
expertise and the services of a specialized pediatric
anesthesiologist. Since the procedure involves both
needles and general anesthetic, it is less often used in
treating pain in children than in adults. Epidurals are
much more readily available in children and can be
very helpful in the management of pain in the lower
limbs unresponsive to other modalities, particularly
where mobility is not an issue.

Conclusion

The clinical evidence is accumulating that major
opioids can be used safely and effectively in children
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with moderate to severe pain. They should be used as
part of a rational approach to the diagnosis, assess-
ment and management of pain. The WHO pain ladder
gives a straightforward structure to such an approach
and is recommended to all those who wish to approach
the management of a child with pain.

The evolution of clinical expertise and experience
has been paralleled and supported by an expansion of
the research evidence base. This seems to show that,
where children differ from adults in their handling of
morphine, the result is that they are more resilient
rather than more sensitive to its effects.

Good symptom control should be seen as an active
intervention which at different stages in the progress of
a disease will complement or replace potentially cura-
tive interventions. Like them, interventions for symp-
tom control should be a judicious mix of the empirical
and the evidence-based but should always be rigor-
ously rational.
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Psychiatric Impact of Childhood Cancer

Margaret L. Stuber

Introduction

In the United States, childhood cancer is almost always
treated in large pediatric oncology centers. The Ameri-
can Academy of Pediatrics (AAP) has had specific
guidelines regarding treatment facilities for childhood
cancer since 1986. These were updated in 1997 and in
2004, with a reaffirmation of the 2004 guidelines in
2009. These most recent guidelines include the direc-
tion that pediatric cancer should be managed using the
types of “facilities available only at a tertiary center”
[1]. The list of personnel who should be a part of a
pediatric oncology treatment center includes

Board-certified pediatric subspecialists available to participate
actively in all areas of the care of the child with cancer, includ-
ing anesthesiology, intensive care, infectious diseases, cardiol-
ogy, neurology, endocrinology and metabolism, genetics,
gastroenterology, child and adolescent psychiatry, nephrology,
and pulmonology.

(emphasis added; [1], p. 1833)

The AAP guideline also states that the “pediatric
hematologist/oncologist must be assisted by skilled
nurses, social workers, pharmacists, nutritionists, and
psychologists who specialize in pediatric oncology”
([1], p. 1834). Thus it is expected that children with can-
cer and their parents should have access to clinical
social workers, psychologists, and child and adolescent
psychiatrists.

Along with these more stringent guidelines has come
a greatly improved prognosis for pediatric cancer [2].
Long-term survival of over 80% for most childhood
cancers has changed the primary focus of psychiatric
concern from dying and bereavement to issues of cop-
ing and survivorship. However, some life threat
remains, and the intensity of this more successful treat-
ment (and subsequent toxicity) is significant. This
chapter will examine the psychiatric impact of cancer
on children and their families. The chapter will start,

as does the child or adolescent, with diagnosis and
treatment, and then consider the long-term psychiatric
sequelae of childhood cancer and its treatment. The
chapter ends with a consideration of the types of inter-
vention which have been found useful and future
directions for research.

Diagnosis and Treatment

The diagnosis of a malignancy is difficult for any child,
adolescent, or parent. Despite medical progress, the
word cancer conjures up mental images of bald heads,
emaciated bodies, vomiting, suffering, and death. Over
time and with experience and education, most families
learn to differentiate between what they have seen in
the movies and what they are facing. The majority of
families are impressively resilient [3]. In this section we
will consider some of the types of psychiatric issues
that are commonly encountered in the acute phase of
the cancer experience.

Anxiety

One of the most commonly observed psychiatric symp-
toms in the acute phase of cancer diagnosis and treat-
ment is anxiety. Most of this anxiety is situational and
does not meet diagnostic criteria for a specific syn-
drome. Specific types of anxiety include:

e Separation anxiety, defined as a “developmentally
inappropriate and excessive anxiety concerning sepa-
ration from home or from those to whom the individ-
ual is attached” [4]. Younger children, children who
have not been away from home overnight before, or
children with pre-existing anxiety disorders are more
likely to develop symptoms of separation anxiety.
Common symptoms include nightmares about
separation from their parents and home, intrusive
thoughts that a loved one (usually parent) is in
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danger, and physical symptoms of anxiety such as
headaches, abdominal pain or nausea.

e Acute Stress Disorder (ASD) is a physiological and
emotional response to an event that involved actual
or threatened death or injury, and elicited an imme-
diate response of intense fear, horror, or helplessness
[4]. Like Posttraumatic Stress Disorder (PTSD),
ASD includes symptoms of hyperarousal (elevated
heart rate, amplified startle responses, hyper-
vigilance), avoidance of reminders, and intrusive
thoughts of the event that was traumatic. ASD dif-
fers from PTSD in three ways: (1) it is time-limited
(no less than 2 days, no more than 4 weeks); (2) it is
acute (within 4 weeks of the traumatic event); and
(3) it involves dissociative amnesia, numbing, deper-
sonalization, derealization, or a feeling of being
dazed. In children ASD may be manifested by agi-
tated and disorganized behavior, particularly in
response to a perceived threat. Children and adoles-
cents with pre-existing anxiety disorders are at
higher risk for both ASD and PTSD. Given the over-
lap in symptoms, ASD can be mistaken for depres-
sion, anxiety or delirium. Indeed, a study comparing
76 medically ill children to 31 otherwise traumatized
children found that a commonly used screening tool,
the UCLA PTSD Index for DSM-IV [5], was not as
effective in diagnosing PTSD in the medically ill
children as in the otherwise traumatized children.
The study suggested that intrusion symptoms were
of most utility when assessing PTSD in medically ill
children [6].

e Phobias are intense and unreasonable fears of spe-
cific objects or situations, even when they do not
pose any immediate danger. Most of what people
may see as a phobic response in a medical setting is
better understood as a conditioned response (such as
vomiting in response to the smell of chemotherapy)
or a response to traumatic reminders (elevated heart
rate and agitation when someone in a white coat
enters the room). With children it is also not un-
common for the fear to appear reasonable within the
context of their understanding of the world. For
example, a 4-year-old who has no concept of blood
vessels may truly believe he is exsanguinating when
an IV comes out.

Delirium

Delirium is a fluctuating neuropsychiatric disorder due
to encephalopathy. This type of brain disturbance
often reflects an electrolyte imbalance, drug toxicity, or
end-organ failure, and is a bad prognostic sign when
seen in hospitalized patients. The symptoms of

impaired alertness, apathy, anxiety, disorientation,
and hallucinations appear to be similar in adults and
children with delirium. However, a recent comparison
found that sleep—wake disturbance, fluctuating symp-
toms, impaired attention, irritability, agitation, affec-
tive lability, and confusion were more commonly
observed in children, while impaired memory, depres-
sed mood, speech disturbance, delusions, and paranoia
were more often seen in adults [7].

Diagnosis of delirium in infants and very young chil-
dren is particularly challenging [8]. The Pediatric Anes-
thesia Emergence Delirium Scale (PAED) appears to
have promise. A study of 184 patients in the pediatric
intensive care unit, aged 1-17 years, monitored over
3', years, found that the survey could be successfully
administered to 93.5% of the patients and had a sensi-
tivity of 91% and a specificity of 98% (AUC 0.99) com-
pared to the “gold standard” clinical interview [9].

Although delirium in the adult is a significant con-
cern, the literature on delirium in children is still quite
limited. A review published in 2010 explored the litera-
ture from 1980 to March 2009, and found data on only
217 child and adolescent patients with definite delirium
and 136 with “probable delirium” [10]. In one of the
largest series, 1027 consecutive psychiatric consulta-
tions over four years yielded a diagnosis of delirium in
84 patients between the ages of 6 months and 18 years.
Mortality among these patients was 20% (high
compared to the norm) and length of hospital stay was
prolonged. Of the children with delirium, 7% had
cancer [11].

Depression

It is surprisingly difficult to determine whether or not a
medically ill child is depressed [6]. Common symptoms
of depression, such as alterations in sleep or appetite
can be attributed to the illness or treatment. Boredom
and conservation of energy can be mistaken for anhe-
donia. Chemotherapy-related fatigue can produce
symptoms of decreased energy, lack of interest in previ-
ously enjoyed activities, and social withdrawal. Despite
these problems, recent studies have found that it is pos-
sible to distinguish between chemotherapy-related
fatigue and depression, so as to proceed with the
appropriate intervention [12]. There is also evidence
that self-report measures can be used to identify chil-
dren who need interventions for depression. In a study
of 125 medically ill children aged 8-19 years, the Child-
ren’s Depression Inventory was compared to semi-
structured diagnostic interviews. Using a cutoff of 11
and above correctly identified 80% of those with
depression, with a specificity of 70% [6]. This is a lower
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cutoff score than is commonly used in general popula-
tions, which is either 13 or 20, depending on the sensi-
tivity required [13]. A study of 41 adolescents on active
cancer treatment who were administered the Beck
Youth Inventory IT (BYI II) Depression and Anxiety
scales found that only three patients were in the moder-
ate or extremely elevated range for depression, and
only two in the moderate or extremely elevated range
for anxiety, compared to published norms [14].

Long-Term Issues for Survivors

In addition to the acute toxicities of treatment, clini-
cians have found a number of health problems which
emerge five to ten years after successful pediatric can-
cer treatment ends [15]. These are called “late effects”.
Two of every three childhood cancer survivors will
develop at least one late-onset therapy-related compli-
cation. One quarter of these complications are severe
or life-threatening [16]. These health risks are related
to the age of treatment, and the specific therapeutic
modalities used [17]. As a result, the Children’s Oncol-
ogy Group (COG), which coordinates the treatment
protocols and outcome data collection for childhood
cancer centers across the United States, has organized
exposure-based health screening guidelines [16]. These
help optimize long-term outcomes by successfully
monitoring for and treating the late effects that may
occur as a result of previous cancer therapies.

Psychological Distress and Quality of Life

Historically, studies of the quality of life (including
psychiatric issues) for long-term childhood cancer sur-
vivors have been inconsistent in their findings, due to
use of a variety of measures, small samples, and varia-
bility in diagnosis and treatment. A review of all stud-
ies using quantitative measures and statistical tests to
compare health-related quality of life (HRQL) or QOL
of childhood cancer survivors with population norms
or matched comparison groups found only 13 papers
published in English between 2001 and 2008. There
were few differences noted, other than in the domain
of physical well-being [18]. A review of 1734 studies
examining the psychosocial impact of childhood can-
cer treatment found 19 meeting inclusion criteria. The
review found that both positive and negative outcomes
were reported. Survivors reported lower psychological
well-being, mood, liveliness, self-esteem, and motor
and physical functioning, as well as increased anxiety,
problem behaviors, and sleeping difficulties. Survivors
also reported high self-worth, good behavioral
conduct, and improved mental health and social
behavior [19].

A recent study comparing 167 childhood cancer sur-
vivors to 170 healthy controls found no statistically sig-
nificant difference between survivors and controls in
terms of psychological distress or health-related quality
of life, although survivors did endorse less adaptive
health beliefs [20]. A study of 73 long-term (mean 20
years off-therapy) survivors of childhood acute lympho-
blastic leukemia compared to 146 healthy controls
found that the survivors were significantly less likely to
report symptoms of depression on the Beck Depression
Inventory than controls. There were no significant dif-
ferences between survivors and controls on a General
Health Questionnaire assessment of mental distress [21].

However, there has been some speculation that these
comforting findings may reflect a response bias on the
part of cancer survivors. A study of 107 adult (mean
age 31.85) survivors of childhood cancer found quality
of life ratings to be similar to normative groups. How-
ever, the survivors scored significantly higher on the
Self-Deception Enhancement Scale (SDE) than norms.
The SDE was significantly correlated with the scores
on the two quality of life measures. This suggests a
systematic tendency to under-report difficulties [22].

The Childhood Cancer Survivor Study (CCSS)
has attempted to answer some of these questions in a
more definitive manner by using a national sample of
long-term childhood cancer survivors. The CCSS is a
longitudinal cohort study that tracks the health status of
survivors of childhood cancer diagnosed between 1970
and 1986 and treated at collaborating centers across the
United States and Canada. This study, funded by the
National Cancer Institute over the past 15 years, has
greatly improved our understanding of long-term sur-
vival after childhood cancer. The initial sample included
20,691 long-term survivors of childhood cancer identi-
fied for the original cohort. Even with 3,058 (14.8%) lost
to follow-up, this has provided data on many issues
having to do with survival of childhood cancer [23].

A CCSS study of psychological quality of life, health-
related quality of life (HRQOL) and life satisfaction
found that a significant proportion of survivors reported
more symptoms of global distress and scored lower in
the physical but not emotional domains of HRQOL.
With the exception of brain tumor survivors, most survi-
vors report both good present and expected future life
satisfaction. Psychological distress and poor HRQOL
were positively correlated with female sex, lower educa-
tional attainment, unmarried status, annual household
income less than $20,000, unemployment, lack of health
insurance, presence of a major medical condition, and
treatment with cranial radiation and/or surgery [24].
Ethnicity does not appear to be significantly predictive
of psychological distress. The only difference noted in a
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comparison of mental health outcomes in the CCSS date
was that survivors who self-identified as black were less
likely to report adverse mental health outcomes [17].

Posttraumatic Growth, Perceived Positive Impact,
and Benefit Finding

Studies like those described above have made clinicians
and researchers skeptical about papers reporting that
survivors perceived some positive changes after the
cancer experience which were associated with a higher
perceived positive quality of life. [25]. Survivors repor-
ted improvements in the way they treat others and
make friends, the way their family and others treat
them, the quality of their schoolwork and behavior,
and their plans for the future [26]. This kind of positive
change out of adversity is sometimes conceptualized as
posttraumatic growth, in which a traumatic event
changes a person’s view of life, resulting in personal
growth. It has also been conceptualized as benefit find-
ing. A study of the revised Benefit/Burden Scale for
Children (BBSC) with 79 children with cancer found
that reported burden of the cancer was orthogonal to
reported benefits of the cancer [27].

A recent Japanese study compared 185 survivors of
childhood cancer (in remission for at least one year) to
1000 healthy controls in depression, anxiety, post-
traumatic stress and posttraumatic growth. The survi-
vors in this study were approximately 8 years old at
diagnosis and approximately 23 years old at the time
of the survey. There were no significant differences
between the survivors and controls in terms of depres-
sion and anxiety, but survivors reported significantly
both more posttraumatic stress and posttraumatic
growth than controls [28].

A study from the Childhood Cancer Survivors
Study (CCSS) examined Perceived Positive Impact of
the cancer experience on young adult survivors of
childhood cancer using self-reports from 6425 survi-
vors and 360 siblings on a modified version of the
Post-traumatic Growth Inventory (PTGI). Perceived
Positive Impact was reported significantly more com-
monly by survivors than by siblings, and more often in
female and non-white survivors. Medical predictors of
Perceived Positive Impact included exposure to at least
one intense therapy, a second malignancy or cancer
recurrence, diagnosis at an older age, and fewer years
since diagnosis [29].

Suicidal Ideation

Despite these positive findings about many survivors
having a very positive perspective on their cancer expe-
rience, there are some worrisome data. Another CCSS

study examined survey data on suicidal ideation from
9126 adult survivors of childhood cancer and 2968 sib-
lings. Survivors were significantly more likely to report
suicidal ideation in the past week, (7.8% versus 4.6%,
odds ratio =1.79; 95% CI, 1.4 to 2.4). Suicidal ideation
was unrelated to age at time of survey, age at diagno-
sis, sex, type of cancer therapy, whether or not there
had been a recurrence, time since diagnosis, or second
malignancy. Positively correlated with suicidal idea-
tion in survivors were: a primary CNS cancer diagno-
sis, depression, and poor health outcomes including
chronic conditions, pain, and poor global health rat-
ing. Suicidal ideation was significantly related to poor
current physical health even after adjusting for cancer
diagnosis and depression [30].

Posttraumatic Stress Disorder

As mentioned above in the discussion of acute respon-
ses of children with cancer, the diagnosis and treatment
can be experienced as traumatic, with resulting stress
responses. The prevalence and risk factors for Post-
traumatic Stress Disorder in survivors of childhood
cancer have been the focus of a number of studies over
the past twenty years [27, 31, 32]. The Childhood Can-
cer Survivor Study examined self-reports from 6542
survivors and 368 siblings, using the Posttraumatic
Stress Diagnostic Scale [33]. Survivors were over four
times as likely to have PTSD, with 589 survivors (9%)
and 8 siblings (2%) reporting symptoms consistent with
the full diagnostic criteria. Demographic correlates of
PTSD in survivors included an educational level of
high school or less, being unmarried, having an annual
income below $20,000, and being unemployed. Inten-
sive treatment was also associated with an increased
risk of PTSD (OR: 1.36 [95% CI: 1.06-1.74]) [34].

Families of Pediatric Patients and Survivors
Parents

Families and family functioning are impacted by can-
cer diagnosis and treatment. In a study of 144 adoles-
cent cancer survivors 1 to 12 years post-cancer
treatment (M =5.3 years) and their parents, 47% of
the adolescents, 25% of mothers, and 30% of fathers
reported poor family functioning on the Family Device
[35]. Adolescents whose families were perceived as
functioning poorly were five times as likely to report
symptoms consistent with PTSD on a structured
diagnostic interview [35]. The impact of the diagnosis
and treatment of cancer can also be traumatic for the
parents. In a study of 129 mothers and 72 fathers of
138 newly diagnosed children with cancer, 51% of the
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mothers and 40% of the fathers met DSM-IV diagnos-
tic criteria for Acute Stress Disorder (ASD) [36].

A recent longitudinal study of 107 mothers and 107
fathers of children on active treatment for cancer was
conducted by phone, administering the PTSD Check-
list (Civilian) at one week, two months and four months
after the child’s diagnosis. At one week post-diagnosis,
33% of the parents reported symptoms consistent with
Acute Stress Disorder. The prevalence decreased to
28% at two months, and 22% at four months. Mothers
reported a higher number of symptoms than fathers
[37]. Another study which suggests little decrease in
distress over time, compared 27 parents of childhood
cancer survivors (mean age =25.6y) and 28 parents of
current pediatric cancer patients (mean age=10.2y)
on, or within one year of, active treatment. The two
groups did not differ significantly in psychological
functioning, posttraumatic stress symptoms, and ad-
justment to the disease experience. Parents of children
on active treatment did report more objective and fam-
ily burden (e.g., financial cost, time off from work, less
time with family members), and more anger associated
with the illness experience [38].

These findings are consistent with earlier studies. A
survey of 63 mothers and 42 fathers of childhood leu-
kemia survivors found that 39.7% of the mothers and
33.3% of the fathers reported symptoms consistent
with a severe level of posttraumatic stress [39]. Analysis
of surveys of mothers and fathers from 331 families of
childhood cancer survivors found that trait anxiety was
the strongest predictor of PTSD in the parents. Other
significant contributors were perceived life threat, per-
ceived treatment intensity, and social support. Objec-
tive medical data about diagnosis or treatment were
not a significant independent contributor to post-
traumatic stress symptoms [40].

This discrepancy between how the oncologists view
the situation and how parents view the situation was
also seen in a recent study of parental optimism. Four
hundred eleven parents of children on active cancer
treatment were surveyed. Parental optimism was
associated with an absence of depression, parental edu-
cation, and the parents’ perception of the child’s prog-
nosis. Correlations between the parents’ and the
oncologists’ view of the child’s prognosis were low.
Optimism was hypothesized to be a trait of the parent
which predicted resiliency, as trait anxiety had been
found to be associated with PTSD [41].

Interventions for parental distress are important not
only for the well-being of the parents. A prospective
study of 55 childhood cancer survivors and 60 healthy
peer controls collected data during the active treatment
phase, and then after the subjects urned 18 years old.

Mother and father reports of initial parent distress
were associated with their reports of young adult
distress at follow-up for both survivors and controls.
Intensity of initial treatment and late effects as rated
by health care professionals moderated the association
between parent and young adult distress in the cancer
survivors [42].

Siblings

There are limited data on the siblings of children under
active treatment for cancer and childhood cancer survi-
vors. A recent review found 19 published articles that
suggested that aspects of psychosocial health were
impacted by doubts, worries, and memories. In some
cases these were associated with behavioral problems,
depression, somatic complaints and PTSD [43]. A sur-
vey of parents from 86 families found that parents felt
that their healthy children were likely to have problems
due to cancer diagnosis of their sibling, and that the
current support offered was not adequate [44]. Specific
issues identified in another study of parental perception
of needs of siblings were losses arising from the illness
experience, behavioral challenges and adaptation, and
parent—sibling communication [45].

The Childhood Cancer Survivors Study (CCSS) has
significantly increased the amount of data available on
siblings of young adult survivors from the 1970s and
1980s in the United States and Canada, since it used
siblings as a matched control group for their investiga-
tions. A review of these studies demonstrated that sib-
lings appeared to be doing quite well, particularly
relative to their affected siblings [24]. CCSS studies
report that the prevalence of PTSD in siblings of young
adult survivors is 2% [34] and that suicidal ideation is
reported by 4.6% of siblings [30]. We also know that
siblings are less likely to see a perceived positive impact
of the cancer experience than survivors [29].

Therapeutic Interventions
Survivors

Individual, group, and camp interventions are the pri-
mary types of psychosocial interventions specifically
for children under active treatment for cancer or child-
hood cancer survivors. Preventative interventions with
Child Life or Child Development experts are recom-
mended as a part of all childhood cancer centers [1].
There are a limited numbers of studies on the effective-
ness of most of the interventions with these children
and adolescents. A review of studies specifically with
adolescents found only four rigorous studies, and one
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of these found a significant improvement compared
with a waitlist control group. The participating adoles-
cents in that study had an overall decrease in the level
of distress, and improvements in body image and
anxiety about psychosexual issues [46].

Psycho-educational efforts have been developed for
children and families. These include materials for dis-
tribution to pediatricians and parents about expected
response to cancer treatment, such as the Medical
Traumatic Stress Toolkit [47], available through the
National Child Traumatic Stress Network website at
www.nctsnet@org. However, a pilot study of the use
of a Web-based resource for families of children newly
diagnosed with cancer found a disappointing level
of use. Most of the hits on the site were on the peer
discussion groups [48]. This appears to be an avenue
deserving more investigation.

Data in the Cochrane Central Register of Con-
trolled Trials found that distraction and hypnosis had
the largest impact on self-reported pain, and cognitive
behavioral interventions had the largest effect size on
other-reported and behavioral measure of distress in
children undergoing needle-related procedures [49].
This was supported by a later review of the literature
specifically in pediatric oncology, which found 32
research articles suggesting that the use of mind-body
interventions such as hypnosis, distraction, and imag-
ery can be helpful for managing procedure-related
pain, anxiety and distress [50].

Siblings

A variety of interventions have been used to provide
psychosocial support for siblings of children or adoles-
cents who are on active treatment or are survivors of
cancer, including groups, camps or individual interven-
tions. The focus in most cases is on enhancing the cop-
ing skills and increasing their knowledge and
understanding of the medical situation. For example, a
study examined the impact of a summer camp on 77
siblings aged 6-17 years old. Using projective mea-
sures, the Human Figure Drawing and the Kinetic
Family Drawing-Revised, emotional distress scores
decreased significantly after camp compared to pre-
camp measures [51]. A review of studies of sibling
interventions found that there were significant
improvements in depressive symptoms, health-related
quality of life and medical knowledge [52].

Family-Focused Interventions

Weekend camps and retreats have been used for many
years and are still the most frequent types of family-
focused interventions. These are designed to reduce the

feelings of isolation commonly reported by the families
of childhood cancer patients on active treatment, and
are well received by families [53]. Family-level inter-
ventions based on a posttraumatic stress model have
also been used, with apparently beneficial results [54].

However, it is likely that global interventions will be
low yield, given the overall resilience of children and
families. Targeted interventions are needed, but this
requires identifying those at higher risk for problems.
A promising screening tool has been developed and
evaluated which is designed to identify families at high,
moderate or low need for interventions. The Psycho-
social Adaptation Tool risk classification was stable
over time, with 57-69% of families remaining at the
same level of risk across the first four months of cancer
treatment. Families classified at higher levels of psy-
chosocial risk at diagnosis had more distress, more
family problems, and greater psychosocial service use
four months into treatment [35].

Psychopharmacology

There are few studies available to help guide clinicians
regarding safe and effective medications for use in psy-
chiatric disturbances in pediatric oncology. One pub-
lished study used an 8-week, open-label trial to examine
the use of fluvoxamine 100 mg/day to treat depression in
15 children and adolescents with cancer. The fluvox-
amine was well tolerated and symptoms of anxiety and
depression improved significantly [55]. Another study of
46 children and adolescents diagnosed with delirium
found that low-dose haloperidol was effective in treating
symptoms, such as sleep-wake cycle disturbance, agita-
tion, lability of affect, and impairments of orientation,
attention, and short-term memory [56].

Despite this limited data base, oncologists are pre-
scribing psychoactive medications. In a survey of 151
pediatric oncologists from nine children’s cancer cen-
ters, 71% of the oncologists reported prescribing SSRIs
for their patients. Only 28% reported monitoring
patients on SSRIs at the intervals recommended by the
FDA for children and adolescents, and only 9% repor-
ted they assess for suicidal ideation [57]. A previous
study at one major pediatric oncology center surveyed
40 oncologists and found that half of the oncologists
prescribed SSRIs for their patients. The most common
reasons were a perception that the patient was sad,
anxious, or had a major depressive disorder. Most of
these prescriptions were given during the first year of
treatment [58].

Use of psychopharmacology in children under
active treatment for cancer requires great care and
careful monitoring [59]. There are some guidelines
available for use of medication for delirium and for
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management of procedural pain. A treatment algo-
rithm has been published for the use of medications to
treat delirium in pediatric oncology, based on subtypes
of delirium which have been identified. Hyperactive
and hypoactive/mixed types of delirium appear to
have differential response to haloperidol and risperi-
done [60].

Principles of interventions to deal with the pain and
distress of repeated invasive medical procedures have
been the same for over 20 years: maximize comfort
and minimize pain, use both nonpharmacologic and
pharmacologic interventions, include preparation and
support of the child and family at a developmentally
appropriate level, consider the developmental age of
the child [61]. However, the pharmacological recom-
mendations have changed somewhat over the years.
Premedication with benzodiazepines, once used rou-
tinely for pediatric procedures, has been actively ques-
tioned as not being of benefit to all children [62].
Sedation for diagnostic imaging is only used if neces-
sary, and used agents include chloral hydrate, barbitu-
rates, and benzodiazepines. Newer agents being used
for this purpose include etomidate, propofol, and dex-
medetomidine [63].

Conclusion

Given the enormity of the psychological and physio-
logical insult of a diagnosis and treatment of childhood
cancer, survivors, siblings, and parents are remarkably
resilient. Pre-existing anxiety and family conflict
increase vulnerability to later problems with depres-
sion, anxiety, and PTSD. Screening tools are emerging
that can allow targeted interventions. Intensity of treat-
ment may be a risk factor for later psychiatric distress,
although this appears to be associated with treatments
that affect cognitive function. Little specific research
has been done on the effectiveness of psychotropic
drugs with children or adolescents on active cancer
treatment, although SSRIs, haloperidol, and risperi-
done are commonly used. Progress in cancer survival
and in more targeted treatments will result in yet larger
numbers of childhood cancers survivors who will
require specialized psychiatric understanding.
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Psychosocial Effects of Hematopoietic
Cell Transplantation in Children
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Introduction: Outlines of the Procedure

Stem cell transplantation (SCT) is an established treat-
ment of many malignant and non-malignant hemato-
logical, hereditary and immunological diseases. The
widespread use of SCT in the treatment of a steadily
increasing number of life-threatening disorders is the
culmination of over four decades of research by a great
number of investigators. The first successful allogeneic
transplants (i.e., SCT from a donor) of hematopoietic
stem cells were done in 1968 in three children with con-
genital immunodeficiency diseases [1]. Since then,
thousands of patients have received SCT to treat life-
threatening malignant and non-malignant diseases.

Hematopoietic stem cells are the most important
stem cells needed for successful transplantation. These
cells can be harvested from the bone marrow as well as
from the peripheral blood. Rapid hematopoietic recov-
ery was shown after peripheral blood stem cell trans-
plantation as compared with bone marrow
transplantation (BMT) [2]. Stem cells are taken from
the patient, in the case of autologous peripheral blood
stem cell transplantation (PBSCT), or from a donor, in
the case of allogeneic PBSCT. A donor may be found
in the patient’s close family, usually a matched sibling,
and if not, through a search designed to identify an
unrelated donor matched in HLA (human leukocyte
antigens) system. Genes of the HLA system encode a
complex array of histocompatibility molecules that
play a central role in immune responsiveness and in
determining the outcome of tissue transplantation [3].
Umbilical cord blood stem cells are another alternative
source of hematopoietic stem cells in patients lacking a
suitable sibling donor.

Advances in histocompatibility testing and develop-
ment of marrow donor registries, such as the National

Marrow Donor Program in the USA, as well as the
establishment of cord blood banks have facilitated the
use of unrelated donors and thus enabled the expan-
sion of the number of patients who could receive
transplants.

The transplant process is often described as consist-
ing of five phases:

(1) Conditioning, which typically lasts for 7-10 days
and in which chemotherapy and/or radiation are
administered to eliminate malignancy, prevent
rejection of new stem cells and create space for the
new cells.

Stem cell infusion, which usually lasts about an
hour, whereby the period varies with the volume
infused and procedure of stem cell processing.

The neutropenic phase, which lasts 2-4 weeks, and
in which the patient is highly susceptible to mucosi-
tis, infections such as herpes simplex virus and var-
ious skin and gut pathogens. This phase is treated
mainly by antibiotics, antifungal agents and sup-
portive care.

The engraftment phase, which may last for several
weeks, and in which the infections start slowly to
clear, whereby the greatest challenge becomes the
management of graft versus host disease (GVHD)
and prevention of viral infections.

The post-engraftment phase, which may last for
months to years, and is marked by the gradual
development of tolerance, weaning off of immuno-
suppression, management of chronic GVHD, and
immune reconstitution.

2

A3)

“4)

)

There are multiple and diverse indications for each
type of transplant. Autologous SCT is usually per-
formed in recurrent solid tumors, such as brain tumors
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or Ewing sarcoma, as well as in advanced stage neuro-
blastoma. Allogeneic SCT is done in recurrent or high-
risk hematological malignancies, immunodeficiency
states, metabolic diseases, and hematological diseases,
such as thalassemia major or stem cell disorders, such
as aplastic anemia.

Diverse complications can arise during and after
SCT. Infections remain a major problem due to the
myelosuppression caused by the conditioning regimen.
Gram-negative as well as gram-positive bacteria are
responsible for much of the morbidity [4]. Isolation,
use of high-efficiency particulate air filtration systems
and hand washing are used to minimize contact of
these compromised hosts with infectious agents. In
patients undergoing allogeneic SCT, the depressed
immunity continues after transplant due to the use of
immunosuppression given post-transplant to prevent
GVHD. Viral and fungal infections predominate dur-
ing this period [5].

Veno-occlusive disease of the liver is a common and
often fatal complication of high dose chemo-radio-
therapy. It consists of the triad of weight gain, painful
hepatomegaly and hyper-bilirubinemia. It is now the
most common life-threatening complication of prepar-
ative regimen-related toxicity of BMT [6].

GVHD results from HLA disparity between the
hematopoietic stem cell donor and the transplant
recipient. In GVHD the new transplanted immune sys-
tem attacks, as it were, the whole body. It generally
involves the skin, the gastrointestinal tract and the
liver, causing a rash and blistering, diarrhea and
hyper-bilirubinemia, respectively. Acute GVHD is usu-
ally observed within 30-40 days of marrow infusion,
but with the advent of more potent immunosuppressive
agents such as cyclosporine, its onset may now be
delayed by several months. Chronic GVHD usually
occurs more than 100 days after allogeneic stem cell
infusion, and the clinical pattern differs somewhat
from that observed in acute GVHD. The most com-
monly involved organs are skin, liver, salivary glands,
mucous membranes and muscles [7].

Acute and chronic GVHD can cause high morbidity
and mortality. Immunosuppression administered as
prophylaxis treatment for GVHD further decreases the
immune status. However, since it involves a delay in
immune reconstitution, it may bring about more mor-
bidity. Chronic GVHD remains one of the prime deter-
minants of late transplant-related morbidity and
impaired quality of life (QOL). It includes abnormali-
ties of growth and development in children, and prob-
lems of employment and functional performance status
in the survivors as adults [8].

Isolation and Other Stressors

Length of hospitalization for stem cell transplantation
is about one month. To minimize complications, the
child is isolated in a room with a high-efficiency partic-
ulate air filtration system, and is not allowed to leave
the room for the whole period of the transplantation.
An early study reported on the psychological responses
of children to isolation in a protected environment [9].
The participants in the study were cancer patients with
advanced stage solid tumors, treated in a laminar air-
flow unit. Behavioral observations of 14 children were
carried out over a period of two years, whereby the
total number of available observations was 3629. The
results referred to perception, sleep, intellectual func-
tioning, physical discomfort, mood, management
problems, activity patterns, social communicative
behavior, and sedation. No changes were observed in
intellectual functioning as measured by standard psy-
chometric tools. In general, no debilitating or long-
term psychological effects related to prolonged treat-
ment in a protected environment were noted. No child
had to be removed from isolation because of psycho-
logical factors. The investigators concluded that chil-
dren adapt more easily than adults to protected
environments.

Nevertheless, and despite a strong program of psy-
chosocial support, some of the children had hallucina-
tory experiences and regressive symptoms in mood and
communication, mostly after 6 weeks or more in isola-
tion. Notably, the average isolation period of the
patients in that study was 90 days, which is longer than
nowadays.

Another study described factors that affect the cop-
ing processes of adolescents with aplastic anemia and
infants with severe combined immunodeficiency dis-
ease treated in laminar flow isolation rooms [10]. The
children in the study stayed in rooms devoid of win-
dows. An intercom system was the only means of com-
munication between the patient, the family, and the
staff. This study was descriptive, presenting examples
of coping with the isolation experience, relying on
informal observations, without the use of any standard
psychological tests. The findings indicate clearly that
isolation, with its concomitant drastic reduction in nor-
mal emotional supports, enhances appreciably the
stress of being ill and of having to undergo BMT.

Nowadays laminar airflow isolation is no longer a
must and the protected environments are achieved by
using rooms with hepafiltration. Only one study has
examined stress reactions and psychic adaptation of 15
children aged 8-12 years after SCT in single-room
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treatment under such isolation conditions. This
prospective longitudinal study was based on free diag-
nostic interviews, projective tests and self-report ques-
tionnaires as well as intelligence tests administered in
order to evaluate different adaptation processes in the
children [11]. The responses to the self-report question-
naires revealed predominantly the conscious levels of
emotional organization. This perspective highlighted
the children’s strong tendencies to adapt to the
situation and to normalize their behavior under the
isolation conditions. A comparison of pre- and post-
transplant responses showed an “over-normalization”
of the scores for anxiety, depression, neuroticism, and
extraversion and a relatively undifferentiated percep-
tion of one’s own body.

In contrast, the psychoanalytic interview, and the
projective tests (e.g., Rorschach) tapped deeper levels
of emotional responsiveness and exposed a completely
different angle on the children’s change in emotional
adjustment from before to after the transplantation.
Of the 15 children, nine dealt much more intensely
than before with fears of death, feelings of depression,
loneliness, and rage and had fantasies of guilt and pun-
ishment. Only two children showed a decreased inten-
sity of their emotions and a more rigid organization of
defenses than prior to transplantation. The limitations
of this study are mainly the small number of studied
children and their restricted age range.

In the Oncology/Hematology Department at Tel
Aviv Medical Center, the transplant rooms are
equipped with high pressure as well as a high-efficiency
particulate air filtration system. The child is not
allowed to leave the room but is not alone. Usually,
one of the parents stays with the child in the same
room for the whole transplant period. Other people
who enter the room are limited, including the nurse
and the physician in charge. Thus, the physical isola-
tion is not as extreme as it used to be when laminar air-
flow system was used. However, in the course of
transplantation the patient cannot leave the room or
meet other family members or friends for a long
period. It seems that changes in isolation practices
have reduced the difficulties of isolation in general and
the emotional burden in particular. Thus, a prevalent
impression of health professionals is that isolation per
se is less of a problem than it used to be. However, this
impression still remains to be tested empirically.

And yet prolonged hospitalization in a protected
environment and the enforced isolation both during
and subsequent to hospitalization remain serious
stressors for patients.

Further BMT-related stressors include the life-
threatening nature of the BMT procedure,

disruption and dislocation of the family, acute tox-
icity of high-dose chemotherapy and radiotherapy
used in conditioning regimens, intense physical dis-
comfort involved in the treatment, required compli-
ance with aversive daily routines, and the generally
high levels of transient treatment-related morbidity
[12]. It is important to note also the stressful impact
of the pain that most children undergoing BMT
experience. A study with 20 children, aged 5-17,
undergoing BMT, showed that despite getting con-
tinuous infusion opioid therapy with additional
boluses as needed for pain, all children reported
pain after one month of treatment [13]. The impact
of the stressors is enhanced by the extended period
of the treatment, which is long per se and may be
further prolonged through frequent complications.
Studies show that the parents of children under-
going BMT also experience high levels of stress
[14,15]. This may further enhance the children’s dis-
tress. Packman er al. [16] reviewed the psychological
effects of hematopoietic SCT on pediatric patients,
siblings and parents demonstrating that 20%, 56%,
and 41% of parents had clinically significant levels
of stress pre-transplant, one month post transplant,
and 6 months post transplant, respectively. Most
studies focused on the mother’s psychological well-
being [14,17, 18] demonstrating, for example, that
66% of mothers had clinically significant levels of
depression pre-HSCT [17] while 12% of mothers
were diagnosed with PTSD 18 months post-HSCT
[14]. Not surprisingly, as the mother is usually the
main caregiver, she tends to be the one to quit her
job, relocate, and assume the care and support of
the child, so that the impact of her emotional dis-
tress on her child’s well-being cannot be over-
emphasized [19]. The magnitude of the children’s
stress is such that the responses of some pediatric
BMT patients have been described as representing a
variant of posttraumatic stress disorder, with symp-
toms similar to those observed in children who have
been traumatized by violence [20,21]. Jobe-Shields
et al. [22] investigated the interaction between
parental depressive symptoms, family environment
and child distress at admission for SCT. Some 146
patients and their caregivers were studied with 82%
of the parents being mothers. Child symptoms of
distress were measured using a modified version of
the UCLA Posttraumatic Stress Disorder Index, a
measure of posttraumatic stress symptoms. Parental
symptoms of depression were assessed with the Cen-
ter for Epidemiologic Studies Depression Scale. The
family environment scale included items of family
cohesion, expressiveness and conflict. Parents of



PSYCHOSOCIAL EFFECTS OF CELL TRANSPLANTATION IN CHILDREN 55

younger children reported greater depressive symp-
toms. There was a positive relationship between
child-reported distress and parental depressive
symptoms and negative correlation between paren-
tal depression and levels of family cohesion and
expressiveness. In multiple regression analyses,
parental depressive symptomatology was the only
factor to explain unique variance in levels of child
distress. These findings should promote further stud-
ies testing interventions for parents of children
before SCT in order to improve child adjustment
during the transplant procedure. All those stressors
could affect the children’s quality of life post-
transplant.

One indication of the extremity of the stress involved
in BMT is the high incidence of non-compliance noted
in pediatric BMT patients. It was found that almost all
of these patients had at some point difficulties ingesting
oral medication (due to the unpalatable mouth rinses
they were required to use), and all but the youngest
group had compliance problems, which in over 50% of
the cases required intervention [23].

Effects on Quality of Life (QOL)

During the past decades better use of high-dose chemo-
therapy and improved management of supportive care
have resulted in higher survival rates for children with
cancer in general and of patients who have undergone
BMT in particular. These advances have highlighted
the importance of the issue of maintaining a good
QOL. Health, as defined by the World Health Organi-
sation as early as 1948, is not only the absence of dis-
ease, but also the presence of physical, mental, and
social well-being [24]. The terms “quality of life” and
more specifically, “health-related quality of life” refer
to the effects of health on the physical, psychological
and social domains of life, considered as distinct areas
that are influenced by a person’s perceptions, experien-
ces, expectations, and beliefs (see Chapter 3 in this vol-
ume on quality of life).

The impact of health on each of these domains can
be measured in terms of two dimensions: objective
assessments of functioning or health status; and more
subjective perceptions of health. The two dimensions
are distinct, since two people with the same health sta-
tus may have different levels of QOL [25].

Understanding the impact of the BMT on QOL can
assist in counseling children and their families who are
considering BMT as a treatment option, and may lead
to changes in the current medical and nursing proto-
cols across phases of the transplant process to long-
term rehabilitation [26].

Two models were proposed for analyzing the rela-
tions of SCT to the patient’s QOL. Ferrell er al.
[27, 28] proposed a model that focuses on four identi-
fied dimensions of well-being: physical, psychological,
social, and spiritual. Each dimension was analyzed
according to the patients’ responses in interviews. Ford
et al. [29] presented another model that focuses on
examining separately each of the following four spe-
cific phases: pre-SCT, day of SCT up to 100 days, post-
SCT from 100 days to 1 year, and 1 or more years since
SCT.

The four-dimensional model and the four-phase
model jointly provide a theoretical framework for
assessing QOL after SCT. Notably, each dimension
may differ in each phase. For example, physical well-
being between the day of SCT up to 100 days is not the
same as it is one or more years following SCT. Thus,
applying the two models together makes it possible to
identify ways for intervention in regard to each dimen-
sion at each phase, covering the entire period.

Parsons et al. [30] have raised the following
important question: Health-related QOL in pediatric
BMT survivors: according to whom? In the past,
QOL assessments of BMT survivors have been based
on proxy reports, provided primarily by the parents.
Several studies have shown that maternal distress
and depression, marital adjustment and health locus
of control influence parents’ assessment of the child’s
functioning and behavior [31-33]. Parsons et al. [30]
studied 82 patients in the age range of 5-12 years.
Forty-seven patients (57%) had received an alloge-
neic transplant, and 35 patients (43%) received an
autologous transplant. The majority (96%) of
patients had an underlying malignancy. The time
interval between BMT and the assessment of QOL
ranged from 24 days to 8.4 years. The perceptions of
parents and children’s health status following BMT
were compared, using the Child Health Rating
Inventories (CHRIs) and its companion measure, the
Disease Impairment Inventory-BMT (DSII-BMT).
The findings showed good agreement between parental
reports and child self-assessment with regard to
“objective” issues, such as missed school days and
utilization of resources (e.g., emergency room visits).
Children’s scores were correlated highly with physi-
cians’ ratings of clinical disease severity and varied
within each functional status domain both by trans-
plant type and by time after BMT, in predictable
ways. In contrast, parental ratings for disease-specific
problems and pain were not significantly correlated
with disease severity ratings. Further, little agreement
was found between parental and child ratings in
regard to the dimensions of mental health or QOL,
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regardless of the time after BMT, the type of trans-
plant or the presence vs. absence of chronic GVHD.
Children who had undergone BMT within the previ-
ous 6 months reported doing better in all areas of
functioning than their parents reported about them.
In the later time periods, the pattern was reversed,
with the parents reporting higher scores than the
children in regard to physical functioning, role
function and energy. It is evident that children and
parents base their reports on different considerations,
for example, in the first period after SCT parents
could be considering the toxicity of the transplant,
whereas the children could be focusing on the recent
isolation and the fate of other children on the unit.
Be that as it may, the results of Parsons et al. [30]
suggest that children are capable of providing valid
and reliable information about their health-related
QOL, information that varies predictably among
clinical subgroups.

Phipps et al. [34] used the Behavioral, Affective and
Somatic Experiences Scale (BASES) to assess aspects
of health-related QOL in children undergoing BMT.
There were separate versions for parent, nurse and
patient reports. In regard to patients at least 5 years
old, BASES data were obtained weekly from parent,
patient and nurse. For patients less than 5 years of age
data were obtained only from the parent and nurse.
Once-weekly observations were obtained through
week +6, followed by once-monthly observations
through month +6. Nurse observations were stopped
when the patient was discharged from the initial BMT
hospitalization. Longitudinal data were obtained from
a cohort of 105 children (61 had allogeneic BMT and
44 autologous). Yet only 45 children were older than
S years and completed the patient version of the
BASES. Clear patterns of change from one phase to
another were found on measures from all respondents.
The parental reports showed significant effects over
time for all scales. The children’s reports showed signif-
icant changes on all BASES subscales except Quality
of Interaction. The nurses’ reports showed significant
changes on all subscales except Quality of Interaction
and Compliance. All separately checked items of the
Somatic Distress Scale (viz. nausea/vomiting, mucosi-
tis) and the Mood Disturbance Scale (viz., cheerful/
friendly, sad/subdued, fearful/anxious, and angry/irri-
table) showed significant declines according to the par-
ents’ and nurses’ reports. Again, in line with parents’
and nurses’ reports, most somatic distress items
showed a high peak in the week after BMT condition-
ing, followed by a decline to baseline or lower by week
+4 or +5. Both parents’ and nurses’ reports show a dif-
ference in line with the type of transplantation: patients

undergoing allogeneic BMT experienced significantly
higher effects on the subscales of Somatic Distress and
Activity, but not on the subscales of Compliance,
Mood Disturbance and Quality of Interaction.
According to parents and nurses, the lowest degrees of
somatic distress were experienced by the youngest chil-
dren, the highest degrees by adolescents, and interme-
diate degrees by children in the 6-12 year group. In all
subscales of the BASES, younger patients had scores
indicating better QOL than adolescents. There were no
differences between the genders in any of the subscales,
except one (Compliance subscale, in which males were
reported by the nurses as having greater difficulties).

A recent study by Phipps et al. [35] focused on
assessing the acute effects of BMT on 153 children (age
range 51 year to 20), especially in regard to somatic
distress and mood disturbances. The instruments (the
BASES, parent version and child version for children
above 5 years of age) and the observation schedule
were similar to those used in a previously reported
study [34]. The findings showed that when children
enter the hospital for BMT, their QOL is already com-
promised: they have high levels of somatic and mood
disturbance symptoms, and low levels of activity. The
situation exacerbates during the BMT procedure and
peaks about one week after the transplant. But by the
fourth to fifth week post-transplant there is a decline in
distress back to the levels at admission, and a further
decline in the 4-6 months after the transplant.

Quality of Life of BMT Survivors

Several studies focused on QOL assessments in cancer
survivors who have undergone BMT. In a review
aiming to evaluate health-related quality of life
(HRQL) following pediatric SCT, 15 studies were
included [36]. The authors found that 6 months to
8 years post transplant, HRQL was comparable to
the normal population. Studies demonstrated that
HRQL was already compromised pre transplant,
deteriorated immediately following conditioning,
only to improve 4-12 months post transplant. Predic-
tors of HRQL included family functioning and child
cognitive, behavioral and social functioning. One of
the early studies reported observations on 43 children
with normal cognitive abilities, 26 of whom were
5-16:8 years old, and 17 were younger than 5 years [20].
They were followed for 12 months post-transplant.
Most of the children had leukemia. Three kinds of
comparisons were undertaken: first, the status of the
BMT children 6 and 12 months post-transplant were
compared; second, the BMT children were compared
to children who had undergone another kind of
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serious medical procedure (cardiac surgery); and
third, the BMT children were compared to healthy
children who had not undergone any stressful proce-
dure. The findings indicated an increase in behavior
problems from pre-BMT (15%) to 6 months post-
transplant (about 3 months after discharge from the
hospital) (40%). The observed rate was higher than in
the normal population (15%). The characteristic pat-
tern for the children over 5 years included depressive
symptoms, decreased interest in enjoyable activities,
fear of disease recurrence, emotional detachment
from parents and friends and difficulties in concentra-
tion, as well as eating difficulties and temper tantrums.
No effects were observed on general cognitive
functioning but there were significant declines in
scholastic achievement (viz. arithmetic) and difficulties
in dealing with academic pressures in general.
The characteristic pattern for children under 5
included lethargy, eating problems, and social difficul-
ties, with a tendency for regression in self-help skills.
Twelve months after BMT, most of the children
(80.8%), regardless of their age, had improved in their
psychological state and were already on their way to
reintegration into normal life. However, comparisons
with the healthy children showed that the BMT survi-
vors manifested more disturbed behavior in the aca-
demic, social and emotional domains even 12 months
after transplant (35%, as compared with 15% in the
controls). However, BMT survivors resembled greatly
in their behavior symptoms and rate of disturbance
(though not in the deficit in cognitive functioning)
another group of children who had undergone cardiac
surgery, which also qualifies as a life-threatening stress-
ful medical procedure. It is possible that the serious
effects noted in this study are due to the stringent con-
ditions of BMT and the absence of psychosocial
awareness of the risks and difficulties for pediatric
patients almost 20 years ago.

Another early study of BMT survivors [37] also
noted their psychological difficulties, in particular in
the social field in the framework of school. A more
recent study was done specifically in order to evalu-
ate the behavioral reputation and social acceptance
of pediatric BMT survivors [38]. The comparison of
peer, teacher and self-report data was done between
a group of 48 BMT survivors, aged 8-16, and 48
healthy children in the same classroom, with a simi-
lar gender distribution. The study showed that BMT
survivors had fewer friends and were described by
their peers (though not by the teachers or by them-
selves) as more socially isolated. The peers also
described them as physically less attractive and less
skilled in sports, that is to say, as being deficient in

properties that are commonly considered as socially
desirable. It is possible that prolonged absenteeism
from the school coupled with deficiency in socially
desirable characteristics may lay the groundwork for
social difficulties that could impair the children’s
social and emotional QOL. However, not all studies
of BMT survivors report difficulties. A study based
on 39 patients, who had at least 2 years of follow-up
after they had undergone allogeneic BMT (with a
median follow-up of 5.7 years), did not reveal any
evident impairment in QOL as assessed in terms of
psychosocial functioning [39]. Further, another study
[40] used a mixed sample of 162 adults and 50 pedi-
atric survivors, who had all been allogeneic marrow
recipients. The data were obtained by means of
interviews during clinic visits (5%), or over the tele-
phone (95%). The interview referred to three
domains of QOL: (1) productive activity and func-
tioning; (2) health status and treatment-related phys-
ical symptoms; and (3) qualitative aspects of daily
life. The patients graded their overall QOL on a
1-10 scale, to yield a Karnofsky score. The patients
were contacted at least one year following their
BMT. The majority (90%) of the 40 pediatric trans-
plant recipients, who had attended school full-time
before diagnosis, had been able to return to full-time
attendance or employment when surveyed. Also
those who had not been enrolled in school pre-diag-
nosis were all enrolled in school or employed full-
time when surveyed. All pediatric patients were rated
with Karnofsky performance status of 90 or 100 at
the time of the survey. A subjective rating of their
overall QOL, on a scale running from 0 to 10 (i.e.,
low to high, respectively), showed that the median
score was 9.5. The authors concluded that the youn-
ger patients might overcome the treatment-related
toxicity more completely than older (adult) persons.
Another study [41] focused on 36 children and ado-
lescents who had been in the age range of 2 to 16 years
when transplantation took place. Patients who had
undergone BMT at least 6 months before were
included. This survey consisted of self-rating question-
naires, for the recipients and for the parents according
to the patients’ age. The investigators used a self-
devised questionnaire for parents, the Busnelli anxiety
scale for 17 patients aged 815 years, the Children’s
Depression Scale for 17 patients aged 9-16 years, the
Parent Symptoms questionnaire for 13 parents of
patients aged 4-9 years, and the Offer self-image ques-
tionnaire for 11 adolescent patients. According to the
parents, most of the children did not think back about
BMT with anxiety, although many preferred not to
talk about it with their parents (41%) or friends (50%).
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Only 16% of the interviewed patients complained
about physical problems. Return to school figured as
the cause of most difficulties. Tests that evaluate affec-
tive status indicated normal levels of anxiety, while in
adolescents a slight depression state was reported,
causing a sense of inadequacy. Self-image was substan-
tially normal. Anxiety levels appeared to be higher in
pre-school children. The investigators concluded that
QOL in their respondents was good. Nevertheless,
homogeneous instruments would be more appropriate
to identify those at risk of having future difficulties in
coping with the BMT procedure.

Notteghem et al. [42] evaluated the neuro-
psychological and adaptive functioning of children
who have undergone autologous BMT without previ-
ous cranial irradiation. The major goal of the study
was to determine whether high-dose chemotherapy
alone might cause cognitive deficits. There were 76
children in the sample. They had all undergone BMT
as treatment for an extracranial solid tumor. The BMT
conditioning regimen consisted of high-dose chemo-
therapy with either total body irradiation or supraten-
torial cranial irradiation. The inclusion criteria were
continuous complete remission 5 years or more after
BMT, no sign of mental retardation, no developmental
delay, and no psychosis prior to diagnosis. Median age
at the time of the transplant was 4.5 years, and at neu-
ropsychological examination, 15.7 years. The median
interval between transplantation and neuro-
psychological examination was 9.1 years. Overall, the
performance and skills of the participants were in the
normal range and their professional and academic out-
comes were satisfactory. A deleterious effect of deaf-
ness on verbal IQ associated with the previous
administration of cisplatin was observed. In addition,
reading difficulties had arisen that could be related to
absence from kindergarten or primary school during
hospitalization. Finally, in the younger subgroup,
visual-perceptual skills were found to be more fragile.

Further aspects of the QOL of BMT survivors were
highlighted in another study of 73 survivors after allo-
geneic BMT with an observation time of 1-15 years
(median: 5.6 years) [43]. The Karnofsky—Orlansky
scale was used to assess functional status. Lack of a
more specific tool for assessing in a comprehensive
way the QOL of children induced the investigators to
design a questionnaire focusing on the practical aspects
of daily life. The first part included questions concern-
ing frequency of medical consultation in the last four
months prior to the study, school attendance after
transplantation and professional career. The second
part included 12 items referring to physical and psy-
chological aspects. All but one patient (with severe

neurological impairment) had Karnofsky—Orlansky
scores over 80. In the case of children younger than
12 years, the QOL questionnaires were completed by
the parents. Responses to the questionnaire of QOL
revealed that 75% of the patients reported non-physical
or psychological impairment. QOL was related
inversely with the diagnosis of chronic GVHD. The
findings of the study are, however, to be interpreted
with caution, first, because its design was cross-
sectional with a variable time interval between BMT
and self-assessment; and second, because no age-
adjusted control group of healthy individuals was used.

An innovative approach to assessing QOL in pediat-
ric patients who have undergone BMT was adopted by
Kreitler, Kreitler and Ben-Arush [44]. In contrast to
most studies that focus either on comparing BMT
patients with themselves in different periods or some-
times with healthy controls, they compared BMT
patients (n = 18) with other pediatric cancer patients,
matched to the BMT patients in diagnoses and the var-
ious demographic variables (n = 56). All patients had
terminated their treatment (mean time since end of
treatment 3.88 years, SD %4 2.27). The major difference
between the groups was undergoing BMT or not.
There were no significant differences between the
groups in disease stage, recurrence, time since diagno-
sis, time since end of treatment, age (9-17 years), gen-
der distribution, and country of origin. They were
administered the CQL questionnaire. Significant differ-
ences between the groups were not found in any of the
scales or the total QOL score but only in five (of 56)
items. However, the trend of the findings is suggestive
of the possibility that precisely because of the severe
stressful nature of BMT, the patients, their families
and the staff invest psychosocial efforts to alleviate
and remedy the situation, with the result that overall
QOL of BMT survivors can be even better than that of
“regular” pediatric cancer patients.

Psychosocial Factors of Children’s Adjustment

As may be expected, there are individual differences in
the responses of children undergoing BMT [20]. The
study of these differences and of the determining fac-
tors is of great importance, both in order to identify as
early as possible children who may be at risk for
enhanced psychological distress and later psychologi-
cal difficulties, and for providing all children the prepa-
ration prior to the treatment that may help them cope
as best as possible. Pot-Mees [20] focused on two kinds
of determinants: coping styles and social environment.
He found that the most effective attitude on the part of
the children was a coping style of inner-directedness,
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withdrawal, waiting, “holding back impulses,” seeking
distraction even if only temporarily, rather than
attempting to get an active solution. Further, the chil-
dren who were better adjusted post-transplant were
those with a resilient personality who responded to the
stressful situation with denial and self-protectiveness.
Insofar as the social environment is concerned, Pot-
Mees noted that the best-adjusted children were those
whose parents were emotionally adjusted, experienced
marital satisfaction and were able to provide the chil-
dren social support.

Further studies have focused specifically on identify-
ing psychological factors that could contribute to dif-
ferential adjustment of children undergoing BMT. For
example, Phipps and Mulhern [45] used a prospective
longitudinal design in order to examine the psychologi-
cal adjustment of survivors of pediatric BMT, and to
determine predictors of adjustment, particularly by
identifying variables that confer protection from, or
indicate vulnerability to, the stresses of BMT. Mea-
sures of patients’ social competence, behavior prob-
lems, and self-esteem, as well as perceived family
conflict, cohesion and expressiveness, were obtained
before hospital admission for BMT and again 6 to 12
months following BMT.

There were significant declines in social competence
and overall self-concept after BMT. Before BMT, per-
ceptions of family conflict had a moderate negative
correlation with patient adjustment, whereas family
cohesion and expressiveness were unrelated or only
weakly related with adjustment measures. But all vari-
ables of family environment obtained pre-BMT were
highly predictive of adjustment post-BMT. By means
of a cross-lagged correlation, it was shown that per-
ceived family cohesion and expressiveness act as pro-
tective factors, enabling resilience to the stresses of
BMT. The findings provide clues for designing pro-
grams to improve the QOL of pediatric patients under-
going BMT.

Barrera et al. [18] examined children’s QOL and
behavioral adjustment pre-BMT and 6 months post-
BMT. Their measure was specifically developed for
children with cancer and assessed physical well-being,
role restriction and emotional well-being. They com-
pared the pre- and 6 months post-BMT QOL (assessed
only by parents’ reports), behavioral adjustment and
severity of medical symptoms of pediatric BMT
patients as well as maternal psychological adjustment
and family functioning. The participants were 26 chil-
dren (mean age 8.5 years) and their mothers, 18 with
allogeneic transplant and 8 with autologous transplant.
The children undergoing BMT improved in their over-
all QOL at 6 months after BMT and did not present

with symptoms of serious psychological maladjustment
at either pre- or 6 months post-BMT, as measured by
the Child Behavior Checklist behavioral scores. On the
basis of mothers’ reports, there was an increase in the
children’s overall QOL by 6 months post-BMT, as well
as specific decrease in the extent of physical discomfort
and role restriction, as measured by the Pediatric
Oncology Quality of Life scale. They emphasized that
these interpretations need to be put to further empirical
test using children’s self-reports in addition to parental
reports of the children’s psychological well-being. Of
all the child, parent, family, and medical variables
assessed at pre-BMT, only family cohesion and child
adaptive functioning were significantly related to child-
ren’s QOL and behavioral adjustment six months fol-
lowing BMT. Higher levels of family cohesion were
related with better QOL in survivors. Thus, family con-
nectedness pre-BMT appeared to play the role of a
protective factor against the stresses characteristic of
the post-BMT period.

Psychosocial Effects on Disease Course and Outcome

In view of studies with adult patients that showed
effects of psychosocial factors on disease course in can-
cer [46], interest arose in studying the effects of psycho-
logical variables on medical outcomes after BMT. A
retrospective cross-sectional study [47] with 32 pediat-
ric BMT patients found four factors that contributed
to so-called “unexpected” severe physical complica-
tions (i.e., they accounted for 55% of the variance): the
child’s functional impairment, family dysfunction,
paternal psychopathology, and geographical disloca-
tion. The same study showed that four similar factors
contributed to predicting “unexpected” deaths in the
patients’ sample (accounting for 36% of the variance):
the child’s functional impairment, parental psycho-
pathology, family dysfunction, and the child’s person-
ality. The major limitations of this study are the small
size and poor medical state of the sample, and the ret-
rospective nature of the design. A more recent study
investigated the hypothesis that in addition to clinical
factors, family characteristics would contribute to pre-
dicting the physical outcomes of BMT in pediatric
patients [48]. This prospective study was done over a
6.5-year period, with 68 pediatric patients who under-
went BMT (29.4% autologous, 70.6% allogeneic). At
transplant, their mean age was 7.5 years (range 4
months to 18 years). Their initial prognosis was rated
by physicians, on the basis of the child’s diagnosis,
known risk factors, and donor type. Both parents com-
pleted two questionnaires assessing family well-being
and marital satisfaction. Nurses also rated the
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children’s QOL 120 and 365 days following the BMT
on the Play Performance Status scale. The two out-
come measures used were medical complications and
death of the child. The study found no effect of family
stress or marital satisfaction on the child’s survival.
There were no predictors in the data for medical com-
plications or the Play Performance score. The best pre-
dictor of deaths was the initial prognosis. The authors
emphasize that in order to get proof for the effect of
social support on survival it would have been necessary
to check directly the children’s perceptions rather than
rely only on the parents’ reports.

Some Conclusions

In his excellent review paper of BMT, Phipps [49] noted
a certain lagging of psychological studies of BMT
behind the rapid medical advances in BMT. Although
well-designed studies aimed at shedding light on the psy-
chological effects of BMT have been published since
then, there is still a gap between the levels of psychologi-
cal and medical information in regard to the psycho-
social effects of BMT. Basically, the studies showed that
the BMT procedure has a marked psychosocial impact
on the pediatric patient, which may last beyond the
medical procedure itself, and which is largely dependent
on the physical sequelae of the treatment. However, the
studies also show that the effects seem to be reversible
and are remediable by proper psychosocial interven-
tions. The social and emotional support the child
receives, particularly from the family, seems to be an
important beneficial factor in regard to the child’s
QOL. At present, the pronounced deficit in psychosocial
research consists in regard to intervention procedures
designed to improve the coping of the children and raise
the level of their QOL during and after the treatment.
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Psychosocial Aspects of Radiotherapy
in Pediatric Cancer Patients

Shulamith Kreitler, Elena Krivoy, Amos Toren

Introduction

Radiotherapy (RT) has increasingly become an inte-
gral part of the treatment offered to children in a broad
range of malignancies, applied to a variety of body
parts, including the whole body. RT designates a set of
therapeutic procedures in pediatric oncology including
conventional RT, proton therapy, or intensity-modu-
lated RT, which may have an adjunct therapeutic role
in combination with chemotherapy or surgery for the
disease or local tumor control, a preventive role of
CNS prophylaxis for high-risk ALL, a central role in
brain tumors, and a palliative role for metastatic dis-
ease [1].

The treatment is usually given in a hospital RT
department as a series of short daily sessions, lasting
10-15 minutes, over a few weeks. The procedures of
applying RT as well as the duration of the treatment
may vary with the child’s age, the treated body site,
and the type of tumor.

The basic procedure includes a preparatory stage
with a simulator machine designed to establish the pre-
cise sites and dosages of the RT, often accompanied by
specific skin marks. The treatment itself is not painful
but requires the child to stay alone in the room in the
course of the treatment, without moving for at least
several minutes. In the case of specific body sites the
procedure may include the use of further instruments,
such as a protective mask for the face in the case of
treatment of the head or neck.

In the case of young children, mostly under the age
of 4 years, who are unable or find it difficult to cooper-
ate with the treatment requirements, sedation or gen-
eral anesthesia is applied so that the children may be
able to sleep all through the therapy without impairing

the precision required by the treatment or suffering any
undue distress.

RT may have various effects and side effects, some
of which appear in the course of the treatment itself
and in conjunction with it, immediately or soon after-
wards as a cumulative effect of the radiation, whereas
others are delayed and appear months or even years
after termination of the treatment.

Short-term and Immediate Psychological Effects of RT
Children’s Distress in the Course of RT

There are several obvious reasons why it may be
expected that distress reactions occur frequently in chil-
dren in the course of RT [2,3]. The treatment is given
under special unfamiliar conditions to the child, that
differ from those of chemotherapy. Further, the RT
equipment may produce sights and sounds that may be
experienced as frightening. Most importantly, during
the treatment, the child is separated from parents and
caregivers and has to stay alone in the room. An addi-
tional stress-evoking factor is the requirement that the
child stay immobilized in a fixed position for the dura-
tion of the treatment. An early review [4] showed that
50-60% of pediatric cancer patients undergoing RT
were sedated or anesthesized so as to get them to coop-
erate with the treatment. Since then the percentages
seem to have increased although precise numbers are
not available. Anesthesia and high doses of sedation
may reduce anxiety but they are time-consuming and
also have various shortcomings mainly in terms of
eating and drinking restrictions preceding sedation,
increased risks for medical complications involved in
anesthesia, and financial costs.
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One study focused on the distress of children prior to
their first RT experience which was to be a simulation
session in which no RT was administered but the situa-
tion resembled actual RT [2]. The participants were 80
children, 2-7 years old, with various cancer diagnoses,
with no or mild degrees of functional impairment,
about to receive RT in an outpatient clinic. After
explaining to them the study, and before the RT simu-
lation was introduced, the children’s distress was
assessed through a behavioral observational checklist
and by examining their heart rate, as well as through
questionnaires administered to the parents. The find-
ings showed that 65% of children manifested at least
some degree of anticipatory behavioral distress while
16.3% manifested high distress both in their behavior
and heart rate. The major factors that predicted the
child’s high level of distress were younger age of the
child and higher expectations of the parents that
the child would experience distress, which in turn was
at least partly a function of the child’s young age. How-
ever, the parents’ anxiety levels proved to be unrelated
to their expectations of the child’s distress reactions.

In a similar sample of 79 children [3], the need for
anesthesia prior to the simulation session was used as a
measure of distress in addition to the above-mentioned
measures of Observation Scale of Behavioral Distress
and heart rate. At simulation, 62% of the children
required pharmacological intervention to complete the
procedure. Further, younger age and higher behavioral
distress predicted the use of anesthesia for the simula-
tion. Higher baseline heart rate predicted lower behav-
ioral distress. Notably, a prone position (as opposed to
a sitting position) during simulation was related to
increased behavioral distress and higher heart rate.

A detailed recording of 4232 procedures involving
RT or simulation in regard to 198 children with cancer
showed that 37% required sedation for a total of 1033
procedures (a mean of 14 sedations each). These chil-
dren were 9 months to 14 years old (median 3.8 years),
and 96% had a mold (85% of the head and neck).
Notably, 37% of the children required sedation at the
start of RT but 15% required it even after 30 fractions.
Of all sedations, 93% were completed satisfactorily, 5%
with some difficulty, and 2% could not be completed.
General anesthetic resulted more often in satisfactory
sedation (97%) than conscious sedation (68%).The
median time from start of medication to the end of
RT was 10 min. for general anesthetic and 30 min. for
conscious sedation [5].

The described studies demonstrate that pediatric
cancer patients tend to experience distress prior to the
simulation session, in the simulation session, and in the
course of RT proper. However, the more specific

reasons for the distress were revealed in a study in
which 30 pediatric patients and 30 parents (of a differ-
ent sample of pediatric patients) in two major medical
centers in Israel were interviewed about the difficulties
they experienced in regard to RT [6]. The pediatric
patients were children 7-18 years old, with various can-
cer diagnoses, who were either in the last phase of RT
or had terminated the treatment up to 14 days earlier.
The main sites of RT were the head (55%), neck (15%),
the chest (5%), the abdomen (15%) and the limbs
(10%). They had 5-35 RT sessions. The parents of the
second sample had children who were undergoing RT
or who had terminated the treatment a few days ear-
lier, with RT administered to the head (35%), face
(10%), neck (10%), abdomen (15%), chest (10%), back
(5%), and limbs (15%). In the interviews, which were
conducted in individual sessions, the children and par-
ents were asked about the RT (e.g., duration, involved
body parts); short-term and long-term effects of RT;
difficulties concerning RT and their comparison to
those of other treatments and to the expectations; spe-
cific behaviors of the children during the RT; and sug-
gestions for facilitating RT.

Most of the parents (80%) mentioned the immediate
or short-term effects of RT, which included nausea,
diarrhoea, reddening of the skin and loss of hair in the
treated area, tiredness, somnolence, headaches, and
changes in gustatory and olfactory sensations. The
majority (85%) also mentioned possible long-term
effects, primarily cognitive impairment (40%), fertility
difficulties (30%), problems in regard to growing and
overall development (40%), and the risk of a secondary
cancer (20%).

Concerning difficulties of RT, the parents men-
tioned the emotional difficulty (50%) and the difficulty
they had to get to the hospital every day for the treat-
ment (60%). Concerning the difficulties of the children,
the parents mentioned mainly the difficulty of staying
in a waiting room shared by children and adults, the
unpleasantness of getting the treatment in the radiation
unit which is not the regular ward familiar to the
children, the fear evoked by the noise of the instru-
ments, the anxiety of staying alone in the treatment
room, the pressures attending the need to come to the
hospital every day, and the fatigue in the course of the
treatment. All parents (100%) noted that RT was easier
than chemotherapy, but as compared to the expecta-
tions beforehand, it was easier (45%), more difficult
(20%) or in conformity with the expectations (35%).

The major suggestions of the parents for rendering
RT easier referred to the necessity of providing contin-
uous psychosocial support to the parents (85%) and to
the children (75%) prior to the treatment and in the
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course of it, in order to reduce anxiety, and improve
cooperation. The parents also emphasized the desir-
ability of using treatment rooms and waiting spaces
designed specifically only for children, with toys, pic-
tures, music and other objects to distract and relax the
children before the treatment. Most importantly, the
parents (85%) dwelt on the need to improve the provi-
sion of information about the treatment and its effects
beforehand as well as in the course of the RT itself to
the parents and to the children, using verbal materials
implemented by films, videos and modelling, so as to
improve comprehension and recall. The emphasis on
the need for more information coincides with the
results of a recent study that shows that, although the
parents feel knowledgeable about neurocognitive late
effects of RT, they continue to have a need for further
information, and those who reported high emotional
distress wanted the information even earlier than the
others [7].

Most of the interviewed children (70%) listed several
short-term side effects of RT, mainly feeling sick, losing
hair, feeling tired, difficulty in concentrating, pain, nau-
sea, no appetite, feeling sad, and feeling lonely. The
majority (90%) knew about long-term effects, and men-
tioned specifically fertility problems (90%); body image
deformities (90%, e.g., irregularities in the skin, brown
dirty-looking skin, too short neck, remaining small and
not growing up tall as other children, shorter limb,
baldness forever); various physical disorders (malignan-
cies, heart problems, endocrine disorders, remaining in
general “weak” or vulnerable in regard to diseases)
(75%); and various social and interpersonal issues (35%,
e.g., being rejected by other kids, not finding friends or
partners because of physical deformities or esthetic
appearance). An important set of side effects empha-
sized by the children focused on changes in body image,
specifically, changes in limbs, skin, stature, body sym-
metry, scalp and hair that might affect the functioning
of their body and change their physical appearance.
These changes may affect the children’s functioning
also in other domains. The children themselves men-
tioned that a damaged physical appearance may affect
the attitude of peers to them in the present and perhaps
also in the future and thus alienate them at school and
negatively affect their academic achievements.

Concerning difficulties of the treatment itself, the
children emphasized the need to come every day to the
hospital for the treatment (80%) and the
unpleasantness (i.e., anxiety, fear, tension, sense of
being abandoned) the word of staying alone in the
RT room (85%). For example, an 8-year-old child
said, “I feel as if all the world recedes far away and
gets smaller and smaller, and I am the last dot in that

1)

increasing emptiness.” Another 12-year old said,
“When I get into the room I am afraid that when I get
out, there will be no one to meet me and I will be alone
outside too.” Some children (30%) mentioned the
unpleasantness of getting the treatment in an
unfamiliar setting. Many (60%) said RT was easier
than chemotherapy, while 40% said it was equally diffi-
cult. Further, 20% claimed RT was easier than they
had expected, 20% claimed it was as they had expected,
but 60% claimed it was more difficult than they had
expected, mostly because of misleading information
they had received concerning RT.

Most of the improvement suggestions given by the
children focused on decreasing the feeling of loneliness
in the RT room, for example, by enabling the child to
hear the voice of the parents or nurse outside, by listen-
ing to music, or by seeing projected pictures. Other
suggestions referred to being able to discuss what went
on in RT with someone from the staff or the family
every day. Both sets of interviews indicate that the par-
ents and the children identify RT as a distinct phase of
the treatment marked by emotional distress and suffer-
ing of the children due to characteristic features of RT.

Intervention Procedures for Reducing Distress
During RT

As noted earlier, the use of anesthesia to reduce distress
is frequent in pediatric cancer patients. Despite its
safety record, at least some health professionals feel
discomfort about applying it repeatedly in multiple ses-
sions of RT with the children. Hence, there have been
various attempts to develop psychosocial procedures to
minimize the use of anesthesia or sedation for the
administration of RT in children.

Several intervention procedures focus on behavioral
and emotional coping skills. Thus, one study reported
the results of applying a behavioral procedure designed
to teach cooperation and motion control to children
3-7 years old with special needs [8]. Of 10 children, 8
benefited from the behavioral program and did not
need sedation or anesthesia. Bucholtz [9] emphasized
the desirability of developing skills in nurses designed
to provide comfort to the children and their parents in
the RT set-up. Applying an effective play preparation
program markedly minimized sedation in children
2-5 years old who are commonly assumed to require
sedation. In a pediatric oncology center over a five-
year period, of 1030 treatment days, only in 111 days
(10.8%) sedation was required, for the whole age range.
No general anesthetics were given. Only 6 patients
were sedated for the whole treatment (9.5%), with
52 patients requiring no sedation at all (82.5%) [10].
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The use of musical instruments prior to meeting the
radiologist may also have beneficial effects [11]. The
children who were waiting in an outpatient clinic for
treatment or consultation were given the opportunity
to explore the sounds, play with the instruments or pro-
duce music. This enabled increased communication
with the parents and self-expression of fears which
resulted in reduced anxiety.

Some programs focused on testing the effects of pro-
viding the children and their families with coping strat-
egies based on preparing the children and the parents
for the procedure, while attending flexibly to the needs
of each particular child [12]. The program applied to
55 children showed increases in satisfaction with care
among the child, family, and the staff.

An interactive intervention program for reducing
RT distress among pediatric cancer patients was tested
with 79 children in a simulation session [13]. The inter-
vention included a 7-minute filmed modeling of the
procedure, exposure to an interactive Barney charac-
ter, and passive auditory distraction by use of a nonin-
teractive Barney character (so as to emphasize the need
for immobility in the simulation room). The control
group children were exposed to a cartoon-video, a non-
interactive children’s control character, and stories on
a cassette in the simulation room. Children in the inter-
vention group differed from the control participants in
having a lower heart rate but not in reduced distress
manifested in behavior.

A comprehensive psychoeducationally-based interven-
tion was tested with 223 consecutive pediatric
cancer patients treated with RT over a period of six
years [14]. The experimental group had 90 RT courses
corresponding with 1561 RT fractions; the control group
had 154 RT courses corresponding with 2580 RT
fractions. The intervention included talks with the
patients and the parents about practical aspects of the
upcoming RT and an age-appropriate explanation of the
RT treatment and procedure, implemented by picture
books, playful inclusion of toys, and a reward system
using beads as tokens for every accomplished RT ses-
sion. Attendance by one of two specially trained nurses
at least to prepare for the CT, RT simulation and the
first RT session and as weekly visits during the RT itself
was accomplished, so that each patient was met on aver-
age five times for the duration of 5-7.5 hours. The
groups did not differ in age at RT, gender, diagnosis,
localization of RT and positioning during RT. The inter-
vention resulted in a reduction in the need to use anes-
thesia: in the experimental group, 8.9% of the children
needed anesthesia as compared to 21.4% in the control
group, and the median age of cooperating patients with-
out anesthesia decreased from 3.2 to 2.7 years.

The major means used in the various interventions
are giving information about the treatment, adjusted
to the child’s developmental level [15]; providing sup-
port, including encouragement and comfort; and
diverting the child’s attention away from the stressful
situation by means of games, music and toys. LeBaron
and Zeltzer [16, 17] have pioneered the use of guided
imagery and hypnotherapy to reduce pain and anxiety
in children with cancer. Other means of overcoming
the anxiety of children evoked by RT may be based on
art therapy, play therapy, role playing, drama, and
production of stories (see Chapter 13 in this volume).
Developing, applying and evaluating programs of this
kind would render it possible to select in each case
the best program in line with the needs of the child,
the utility of the intervention, and the resources of the
clinic or hospital.

Long-Term and or Delayed Psychological
Effects of RT

Cognitive Effects of RT

A large number of studies deal with investigating the
cognitive effects of RT, especially cranial radiotherapy
(CRT) [18].The studies have led to an increase in infor-
mation about the kind of cognitive effects of RT as
well as the relations between these effects and various
characteristics of RT. However, the findings need to be
considered with caution for several reasons. First,
despite our attempts to focus only on the effects of RT,
it is likely that in at least some of the studies the partici-
pating children underwent not only RT but also
surgery and chemotherapy that could have impacted
cognition; in addition to the RT second, many of the
children treated with RT received the treatment for
brain tumors, which could have affected cognition
independently of the RT; and third, over 40% of
brain tumor survivors, especially those with pituitary,
hypothalamic and optic pathway tumors, or those who
received CRT of at least 2400 cGy, are at risk of signif-
icant neuroendocrine deficiencies, which may also
impact neurocognitive function [19]. Finally, the cogni-
tive functioning of survivors who received RT may be
negatively affected by neurologic deficits from strokes,
seizures, ataxia and neuropathies as well as vision or
hearing loss that are side effects of the disease or treat-
ments they received [20, 21].

The effects of radiation on the brain are usually
described in terms of three stages: (1) the acute phase,
often associated with a sudden neurological deteriora-
tion; (2) the subacute phase (2-6 weeks after RT),
when the “somnolence syndrome” may occur together
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with fatigue and a transient exaggeration of the neuro-
logical signs; and (3) the late phase in which various
gradual neurocognitive deficits show up [22]. Most of
the reported findings refer to the third phase.

Effects of RT on Intelligence

A large number of studies report the effects of RT on
intelligence. One review showed that in 12 of the 18
reviewed studies, patients who received RT had 1Q lev-
els 12-14 points lower than those who did not receive
RT [23]. In a Japanese sample of 30 children aged 3-16
at diagnosis, treated in the course of seven years, 1.7
years after RT, the level of IQ was almost 20 points
lower than in healthy controls [24]. A comparison of
children with ALL who received RT with children
with ALL treated with chemotherapy and with healthy
controls showed that the group who received RT had
deficits in IQ that were at least partly independent of
other cognitive impairments [25]. The decline in IQ is
more severe in those treated with CRT than in those
who underwent surgery alone for medulloblastoma
[26]. There was less decline in those who received a
reduced dose CRT (23.4 Gy vs 36 Gy) and were older
(above 8.8 yrs) at the time of treatment [27] (see also
[28]). Further evidence about the deleterious effects of
RT on general intelligence comes from a study which
showed declines in IQ in CRT-treated groups [29].
Comparing 16 children with brain tumor, treated with
CRT or local RT, with 15 nonirradiated children with
ALL showed that on the full scale of the IQ, the mean
standard scores were significantly decreased in the
brain tumor group [30] (see also [31]). A review [32]
found that children treated with CRT may manifest
significant drops in IQ scores especially when they are
young. In younger patients the decline starts earlier, in
the course of the first year, and increases more as time
from treatment increases [33], even when there is no
tumor recurrence or hydrocephalus [24]. Similarly, in
31 patients (with medulloblastoma or ependymoma)
treated with standard dose or reduced dose RT, there
was a 2- to 4-point decline per year in intelligence
scores. In the younger subjects, intellectual function
declined quickly in the first few years after treatment,
and then more gradually [34]. The cognitive deficits fol-
lowing RT persist over time, as found in a study of 138
survivors (73 with acute leukemia and 65 with solid
tumors), diagnosed before the age of 15 years, with
therapy duration over two years, who had been eval-
uated at least 10 years after diagnosis. The IQ scores of
solid tumor survivors were higher than those of leuke-
mia survivors who had CRT at dosages > =24 Gy

(Mean 1Q scores 108 vs 98; p=0.03), and resembled
those of leukemia survivors with CRT at lower dos-
ages (Mean IQ score 102) or who had no CRT
(Mean 1IQ score 109). Normal IQ was found to be
correlated positively with age at diagnosis and nega-
tively with CRT. Survivors of acute leukemia who
relapsed scored 14 points less than those who had
not relapsed [35]. It seems that the decline in IQ may
be due partly to a decreased rate of acquiring new
information [36].

Effects of RT on Specific Cognitive Functions

Up to 40% of childhood cancer survivors who were
exposed to CRT may experience neurocognitive impair-
ment in one or more specific domains [37]. Deficits in
cognitive functioning following CRT are evident in
attention, executive functioning, processing speed, work-
ing memory, and memory, all of which contribute to
declines in intellectual and academic abilities [38]. Monje
[39] reported that CRT is associated with a progressive
decline in cognitive function, prominently memory func-
tion, whereby impairment of hippocampal neurogenesis
is thought to be an important mechanism. Children with
ALL, who had been treated with RT, had deficits in
working memory and processing speed relative to
healthy controls. It is likely that deficits in processing
speed and working memory following CRT may under-
lie the frequently reported declines in 1Q [25].

A review of pediatric cancer survivors treated with
RT [32] showed that affected children tend to have
problems with receptive and expressive language,
attention span, and visual and perceptual motor skills,
as well as academic difficulties in reading, language,
and mathematics. A follow-up of 59.6 months after ter-
mination of therapy [40] showed a small but significant
decline in reading scores, while math and spelling per-
formance remained stable. The decline in the reading
decoding and spelling skills seems to be independent of
the risk level of the disease [41]. The deficits in the cog-
nitive skills required in academic frameworks contrib-
ute to the frequently reported school problems and
poor academic performance of children who have
undergone CRT [42].

Accordingly, many long-term survivors of medullo-
bastoma treated with RT had significant school prob-
lems (72%), impairments of attention and processing
speed (79%), learning and memory difficulties (88%),
language disabilities (56%), and deficits in visual per-
ception (50%), or executive functions (64%) [43]. Simi-
larly, in 31 patients (with medulloblastoma or
ependymoma), treated with standard dose or reduced
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dose RT, there were significant declines in visual-motor
integration, visual memory, verbal fluency, and execu-
tive functioning but there was no decline in verbal
memory and receptive vocabulary [34].

An earlier study with pediatric cancer survivors
from various diagnostic groups showed that CRT was
associated with deficits in several nondominant hemi-
spheric neuropsychological functions, most likely to be
reflected in nonverbal intelligence, perceptual abilities
and distractibility [44]. Further evidence about the
effects of CRT on cognition is provided by findings
indicating that academic achievement, verbal knowl-
edge and reasoning, and perceptual-motor abilities
were significantly lower among CRT-treated groups of
patients and that there were significant negative associ-
ations between CRT dose estimates for cortical regions
and perceptual-motor abilities [29]. In another group
of 138 survivors (with acute leukemia or solid tumors),
who had been diagnosed before the age of 15 years,
had been treated over two years, and were evaluated at
least 10 years after diagnosis, assessment of cognitive
functioning showed that the most affected cognitive
areas were comprehension, arithmetic ability, atten-
tion, visual and verbal memory, causative reasoning
and visual-motor coordination. No relationship was
found between sensory sequelae (that were mostly
mild) and cognitive capacities [35].

In a group of pediatric patients with malignant
posterior fossa tumors, tested one year after treat-
ment and at several time points later, no significant
differences in cognitive performance were found
between those treated with reduced dose CRT and
those who received the standard dose. Their per-
formance declined for spelling, mathematics and
reading according to achievement tests and ratings
by parents and teachers. However, further analyses
revealed that there was no loss of skills but a
reduced rate of skill acquisition [42]. Further,
according to the assessment of parents on a visual
analog scale, children with brain tumors, who had
been treated with CRT or local RT, functioned
with a significantly slower tempo than children
diagnosed with ALL who did not receive RT.
Low speed and hypoactivity seemed to limit the
majority of these children in school and daily life
activities [30].

Special emphasis has been placed on memory and
attention, both because deficits in these functions
showed up in a great number of studies and because
they may be responsible for further cognitive difficul-
ties and thus for lower academic achievements in gen-
eral. Memory deficits following CRT are a recurrent

finding. Thus, a study with 60 children diagnosed with
acute lymphoblastic leukemia, who were in full remis-
sion for at least two years after terminating treatment,
showed that all those who received CRT had memory
impairment as compared with those who did not
receive CRT [45]. Another study showed that children
treated with CRT for medulloblastoma had verbal
memory deficits in retrieval and recognition verbal
memory following RT [47].

Attention deficits are common following RT in pedi-
atric cancer patients (e.g., [19,27,47]). Assessments of
attention in 120 patients with primary brain tumors
(ages 2-24.4 years) showed that before CRT the
patients had only mild inattentiveness, during CRT,
their impulsivity declined (which indicates the absence
of early radiation-related cognitive sequelae), and after
CRT their inattentiveness increased markedly,
whereby global attention disorders were associated
with different types of brain tumors [48].

A study on attention with 22 children (mean age at
diagnosis 7.62 years) about 2.5 years after treatment
termination, showed that attention span mediated the
relationship between time since the initiation of RT
and daily living skills. Since the findings were specific
to attention, they suggest that attention decreases with
time since RT and that poor attention in turn may be
associated with lower adaptive functioning on daily
life tasks [49].

In sum, CRT brings about decline in a whole
range of specific cognitive functions, both verbal and
nonverbal, especially memory, attention, and proc-
essing speed, as well as global intellectual function-
ing as manifested in IQ scores, school performance
and academic achievement. The impairment shows
up within 1-2 years after treatment termination and
appears to worsen over time [38, 50]. Impairment in
some functions is likely to affect further functions.
Factors responsible for increased severity of impair-
ments are younger age when RT is applied (espe-
cially younger than 5 yrs) and high dose RT (at least
standard dose).

In recent years there have been increased attempts to
develop cognitive intervention methods to improve the
cognitive functioning of pediatric patients and reduce
neurocognitive deficits in the course of their treatment
or afterwards [38, 51-54]. Programs of this kind have
great potential in counteracting cognitive deficits fol-
lowing RT or sometimes perhaps even preventing
them. In sometimes early diagnosis of the difficulties
may help in minimizing the damage and reducing the
effect of specific deficits on other domains of cognitive
functioning.
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Further Factors Involved in Cognitive Functioning

Some studies identified nonmedical factors likely to
affect cognitive functioning in children who received RT.
Thus, in children in remission, evaluated 9-11 months
after diagnosis with ALL, IQ and achievement were
related to parental social class but not to history of som-
nolence syndrome, age at irradiation, irradiation-exami-
nation interval, and radiation dosages. The strongest
predictor of IQ and achievement was parental social
class [55]. Similarly, in ALL survivors with complete
remission for 3.5 years, parental education levels
accounted for more neuropsychologic variability than
factors, such as age at diagnosis, or type of therapy [56].
In another group of survivors with cognitive impairment,
absence from school during treatment and age at diagno-
sis were more predictive of reading and spelling aca-
demic achievement than having received CRT [44].
Findings of this kind suggest that the child’s environment
is a factor whose importance for the cognitive function-
ing of the pediatric patients in remission who received
RT must not be underrated.

Social and Behavioral Effects of RT

Difficulties in behavioral adjustment may be expected in
survivors of pediatric cancer. Some early studies with
heterogeneous samples of pediatric cancer patients who
underwent RT found that the survivors manifested
mood problems and withdrawal [57-61]. However, stress
in the family and coping of the parents were also found
to affect the child’s behavioral adjustment [62].

A more recent study showed that higher scores on
the index of CNS treatment intensity were associated
with poorer peer acceptance, fewer friendships, greater
social sensitivity-isolation, and diminished leadership-
popularity based on peer-report. These associations
were stronger for boys and children who were younger
than 10 years at diagnosis. In contrast, CNS treatment
intensity was related only to teacher perceptions of
aggressive-disruptive behavior but it was unrelated to
social self-perceptions [63].

A comparison of survivors of brain tumors with
those who have been treated with RT, in the age
range of 18-30 years, showed that the latter group
achieved significantly fewer milestones in the psycho-
sexual and social domains than the other survivors,
and accordingly also scored lower on quality of life
[64]. Long-term survivors of medullobastoma treated
with RT rated social functioning more than healthy
controls as the most affected dimension of quality of
life. Of 12 survivors over 18 years, none had a boy-
friend or girlfriend. The ratings of the patients’ social

behavior by their parents were even lower than those
by the patients [43].

Mood disorders were evaluated 10 years after diag-
nosis in a sample of survivors diagnosed with acute leu-
kemia or solid tumors before the age of 15 years, and
who underwent therapy of over two years. Compared
to healthy controls, they scored higher on depression
but not on anxiety [35].

Comparing the adjustment of 16 children diagnosed
with brain tumor, who had been treated with CRT or
local RT, with a group of 15 nonirradiated children
diagnosed with ALL, showed that those who received
RT were rated by mothers and teachers as lower on
overall adjustment. The difficulties of these children in
daily life activities were mostly related to their slowness
(low speed) and overall hypoactivity [30]. Children
with medulloblastoma treated with low-dose RT func-
tioned socially better after RT than those who received
standard dose RT [28].

The performance of children, diagnosed with malig-
nant posterior fossa tumors, who had been treated with
reduced or standard dose CRT, was assessed one year
after treatment and at several time points later. The
parents’ ratings showed that the children had medium
problems in social withdrawal, depression and anxiety,
and those who received reduced CRT dose had fewer
problems in aggressiveness and oppositional behavior.
Social problems increased with increasing time since
termination of treatment, reaching after 12 yrs the clin-
ically significant range [42].

Highly optimistic results were found in a sample of
ALL survivors, some of whom have been treated 20
years earlier with CRT, whereas others had not. The
whole group of adults had achieved good physical,
cognitive, emotional and behavioral development and
adjustment. Further, the two groups did not differ sig-
nificantly from each other and from corresponding
national figures in education and occupational level as
well as in marriage and fertility [45].

It seems that pediatric cancer survivors may be at
risk of having problems in social adjustment and inter-
personal relations in general. Since poor peer relations
tend to persist and also to affect academic achievement
and overall adjustment, it is of special importance to
diagnose social adjustment difficulties of pediatric can-
cer patients as early as possible and launch projects for
their minimization. The recommendation for early
diagnosis and application of remedial interventions
holds in regard to social adjustment no less than in
regard to cognitive functioning. Awareness of the need
for both may help to improve the functioning and qual-
ity of life of the survivors of pediatric cancer who have
undergone RT.
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Communicating with Children:
their Understanding, Information
Needs, and Processes

M. Louise Webster, Jane E. Skeen

Speak, speak. When the time comes
do not be silent but know the time.
(Helen Shaw, I Listen: Reflections and Meditations.
Auckland: Puriri Press, 1995)

Introduction

In the past, communication with seriously ill children
about their disease, treatment and prognosis was often
overlooked or actively avoided, and the majority of
pediatric oncology patients were not told their diagno-
sis, in the belief that this would spare them anxiety and
distress. The past two decades have seen a significant
change in pediatric medical practice such that the
importance of open and honest communication with
children and adolescents is regarded as a central tenet
in North American, European and United Kingdom
child health policies and pediatric oncology Manage-
ment Guidelines [1]. Studies in this area still reveal,
however, that up to a third of pre-adolescent children
have not been told that they have cancer by either their
parents or treating teams, mainly because their parents
continue to fear that disclosure of such information
will be detrimental to their child [2-4]. These fears are
even more prevalent among the parents of terminally
ill children, with studies suggesting that less than a
third of families acknowledge the child’s impending
death with their child, and families either assume that
the child is unaware of the situation, or actively block
discussion [5, 6]. There still remains for many adults the
mistaken belief that children are not able to understand
the seriousness of their condition and are best spared
the burden of such knowledge. Cultural and societal

beliefs also influence medical and parent practices: in
the United States, 65% of pediatricians state that they
“always tell” children their diagnosis and only 4%
“rarely or never tell” the child; in Japan, the wide-
spread belief that telling a child of a life-threatening ill-
ness will prevent their recovery results in only 9.5% of
Japanese pediatric oncologists “always telling” and
34.5% “rarely or never telling” children of their diag-
nosis [7]. Even when health professionals and parents
believe in principle that they should communicate with
children about the illness, they can be inhibited in
doing so by the grief and feelings of impotence of
having to acknowledge the unthinkable and deal with
life-threatening or terminal illness in a child.

Failure of treating teams and parents to provide
such information to children does not mean, however,
that the child never finds out that they have cancer;
children are resourceful, they overhear conversations,
read their own case notes, and talk to fellow patients.
Today’s children are flooded with media stories about
cancer through magazines, talk shows, televised hospi-
tal dramas, movies and documentaries. Social net-
working and the internet provide children with
fingertip access to a vast array of information about
cancer, much of it frightening and inaccurate.

The child who learns of his or her cancer in such a
manner rather than hearing it directly from parents
and treating team, learns that this is a matter that can-
not be discussed, even with trusted adults, but which
must be endured alone in secrecy and silence.

For the child or young person who develops cancer
and their family there are many issues that require
explanation, discussion, and wherever possible, active
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involvement of the young person in decision-making.
These issues include diagnosis, prognosis, treatment
regimes, side-effects, invasive procedures, body image
alteration, limb salvage procedures and amputation,
major surgery, stem-cell transplantation, fertility pres-
ervation, loss and late effects of treatment.

The involvement of many young people in large
multi-center treatment trials places explicit require-
ments on treating teams to inform older children of
diagnosis and the treatment options when obtaining
their assent or consent [1].

Even with the best treatments currently available,
15-20% of children and adolescents diagnosed with
cancer will die from their malignancy. These young
people need to know that further curative treatment is
not possible, but that palliative care and support will
continue. They need the opportunity to talk about
death and about their own death, and to be involved,
where possible, in decisions about how they will live
the life they still have.

This chapter will first review the evidence base for a
practice of being open and honest with children about
cancer, the factors that make it hard for parents to talk
to their children about serious matters, children’s
understanding of illness and of death, and child and
family preference regarding how information is given.
In the second part of the chapter we present practical
strategies in speaking with children. In our considera-
tion of all of these matters it is important to remember
that children and adolescents cannot be considered in
isolation, but must always be seen in the context of
their family, the family’s cultural affiliation and spiri-
tual beliefs, and the wider societal systems. In
approaching communication about serious illness with
children we need to include the important people in the
child’s world: their parents, siblings, extended family,
and often friends and classmates.

Literature Review

Information Given to Children and Psychological
Outcomes

In the era when the majority of children with cancer
died from their disease and standard practice was to
“protect” children from full knowledge of the disease,
early observational studies revealed that most did
nevertheless find out about their disease and prognosis
from other children [8]. The isolation and distrust that
resulted from the secrecy surrounding them left many
children unable to communicate with family or hospi-
tal staff about their fears or their situation [9].
Subsequent studies involving standardized assess-
ment of psychological symptoms in children and

adolescents with cancer have explored the relationship
between information given to the child about diagnosis
and prognosis by the parents or doctor, and subsequent
psychological adjustment. Findings have been remark-
ably uniform; better information leads to lower levels
of general distress and negative behavior change [3],
lower levels of depressive and anxiety symptoms
[10, 2], and better psychosocial adjustment many years
later in young adulthood [11].

Type of cancer and prognosis does not influence
depressive or anxiety scores [2]. Children who are
not given any explanation or rationalization for
treatments and procedures are just as likely to expe-
rience treatment side-effects as children who are
given information [10].

These findings are consistent with those from studies
of communication between parents who themselves
have cancer and their children. Children and adoles-
cents who are not informed openly about their parents’
disease report more anxiety and psychological distress
than those who are well informed [12]. While some
have questioned whether such findings reflect general
family functioning and mental health, of which open
communication is just one of many markers [11], in
families in which some children have been told and
some have not been told, the children who are better
informed are less anxious than their siblings [13].

In summary, studies looking at the relationship
between timing and specificity of information given to
children with cancer by their parents or physicians
and the emotional well-being of such children have
not demonstrated any “protective effect” of with-
holding information from children. Instead the
studies have shown that children who are not given
information about their diagnosis and treatments
early in the course of their illness are more vulner-
able to anxiety and depression during cancer treat-
ment, and to long-term psychosocial adjustment
problems following treatment. Moreover, it seems to
be important that such information is given openly
by trusted adults in the child’s life such as parents
and physicians, rather than being covertly acquired
from peers or other sources.

Information Given to Children and Physical
Health Outcomes

Good communication is at the heart of the life-long
relationship that a young person with cancer has with
health care services. It is critical to treatment adherence
during the acute illness and also to the young person’s
willingness to engage with subsequent late-effects fol-
low-up care. Both short- and long-term treatment out-
comes may be jeopardized when a young person is not
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adequately informed about their cancer, or does not
have an open and trusting relationship with their par-
ents and medical team. Treatment adherence in adoles-
cence is known to be a problematic area, and there are
studies that have found oral medication non-adherence
rates of over 50% in adolescent oncology outpatients.
While there are many factors that influence treatment
adherence, adolescents and parents who are in agree-
ment, both about information given by the medical
team regarding the cancer and treatments and about
chemotherapy dosage and timing, have been shown to
be more likely to achieve good adherence to chemo-
therapy [14, 15]. For the long-term survivors of child-
hood cancer who are at risk of late effects of treatment
including growth and hormonal deficiencies, cardiac
complications, infertility, and secondary malignancies,
a good therapeutic relationship with treating teams
and good information about their own diagnosis and
treatment are essential in order to be able to access fol-
low-up clinics and to seek medical help if problems
arise in adult life. However, studies of adults attending
childhood cancer late-effects clinics show that many
patients know very little about their previous diagnosis
or the treatments they received [16-18].

Factors Influencing Parental Choice to Give Informa-
tion to Children

There are a number of studies that have examined the
factors influencing choices parents make to either give
or withhold information from their children. While
most health professionals advocate an open approach
in giving children information about their cancer, the
actual job of talking to children is often left to parents,
either because parents request this, or because staff
believe that parents “know their child best” and are
therefore the most appropriate people to talk about
such matters. This can leave parents feeling over-
whelmed, unsupported, and that they are in some way
failing their child by giving bad news and not being
able to prevent or protect them from what is happen-
ing. Staff have been found to seriously overestimate
how often parents have actually discussed serious mat-
ters with their children, and this suggests that staff
themselves sometimes avoid the issue and tend to
underestimate how difficult it is for parents to talk
about such matters [5].

Parents of children with cancer are more likely to
talk to their child about the cancer if the child is older
[2-4,9,10], and if there are older siblings in the house
[9]. Parents are less likely to give information about
diagnosis and treatment if they perceive their child to
be more emotional, and if they themselves hold the

belief that cancer is not curable [4]. Type of cancer,
prognosis, relapse status and serious complications do
not appear to influence parents’ decisions to talk to
their child.

A number of reasons for withholding information
from children have been given by parents of children
with cancer and by mothers who themselves have can-
cer [2, 19]. Parents may believe that their child is too
young to burden with frightening serious facts, that
their child is too young to understand, may wish to
avoid questions about cancer and death, may wish to
prevent child distress, and may wish to avoid disrupt-
ing special family events. Some parents also fear that
their child will “give up” if told the diagnosis, or that
the child’s distress will impair the body’s ability to fight
against the cancer.

On the other hand, parents who have chosen to
talk about the cancer believe that by doing so they
will preserve their child’s trust, and promote the
child’s acceptance of the illness and treatment. Such
parents also share a belief that communicating about
such matters will decrease their child’s distress, and
that their child has a right to be informed. Many
parents who have chosen not to tell their children
the diagnosis later identify this “lack of candor” as a
source of stress or other difficulty both during and
after the treatment period [11], and in a study of par-
ents’ communication with children who died from
cancer, at least a quarter of parents who chose not
to tell their children that they were dying subse-
quently regretted that decision [6].

Parents have identified things that would help them
to talk about serious matters to their children, includ-
ing assistance from health professionals with informa-
tion about child development, discussion of age
appropriate strategies for telling children about cancer
[19] and having the healthcare provider give informa-
tion about the diagnosis and treatment to parents and
child simultaneously [4].

Developmental Changes in Children’s Understanding
of lliness and of Death

Research into this area has attempted to link children’s
understanding of illness and death to Piaget’s theory of
cognitive development, and to examine the influences
of other factors such as culture, illness experience, and
health education on level of understanding. The major-
ity of studies have found that children’s concepts of
health, illness and death are broadly linked to the
child’s cognitive and developmental stage, and that
these schemata develop and evolve over time in a pre-
dictable fashion [20-24].
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There is less agreement about the impact of personal
illness on understanding, and no consistent evidence
that having a chronic illness or being hospitalized
increases the child’s level of understanding of either
experience-specific illness or general illness causality
[24-27]. A previous experience of the death of someone
close does not necessarily result in a more accurate
understanding of death by children [24, 28]. These find-
ings are perhaps to be expected, given the lack of infor-
mation provided to many children who have serious
illnesses, and in particular to younger children. There
is, however, evidence that when children are provided
with an explanation and education about illness that is
targeted to their developmental stage, they demon-
strate significant increases in understanding [29-31].

Children’s Understanding of IlIness

A knowledge of the conceptual stages of illness under-
standing is important for those attempting to talk with
children about illness-related issues. However, it is
equally important to remember that a wide variability
in the level and stage of understanding may be found in
the individual child at any given age, hence the need to
check first with the child what he/she understands
about a particular situation or condition.

In the sensorimotor period (age 0-2 years) the young
infant is unable to distinguish between self and the
external physical world, and is dependent on caregivers
and the developing attachment relationship for security
and soothing. Preverbal infants learn to associate cer-
tain events with environmental cues and can develop
conditioned responses and learn coping strategies for
stressful events, but are still dependent on the caregiver
for integration and interpretation of here and now
experiences. The development of a cognitive schema to
explain illness requires the development of explicit or
verbal memory, that is, the conscious recollection of
previous experiences, and the development of semantic
or declarative knowledge. These developmental pro-
cesses are linked to evolving language skills and cogni-
tive development, and occur in the third and fourth
years of life [32]. Refer to Example 1.

EXAMPLE 1

A 2-year-old became distressed when the nurse
entered her room wearing a purple over-gown
but not when wearing a yellow gown; purple
was worn when chemotherapy was given and
yellow for protective isolation.

EXAMPLES 24

A 4-year-old girl said that she “got leukemia”
when she came to hospital, because coming to
hospital was the event that was associated with
being declared “sick” and with being subjected
to unpleasant treatments and procedures.

A 3-year-old became distressed when he saw
his nurse with a nasogastric tube under her arm,
assuming that it was about to be inserted into
him (he already had one in situ). He had also
assumed that his nurse looked after no other
children.

A 6-year-old was experiencing expected side
effects of his leukemia treatment and asked
why. When told that the symptoms related to
his treatment, he replied, “I thought the leuke-
mia treatment was meant to make me better.”

The pre-operational period (age 2-7 years) is gener-
ally associated with thinking that is concrete and ego-
centric, and children may have difficulty distinguishing
between reality and representation. Interpretation of
words is often literal. They may utilize magical think-
ing and will often focus on one part of an event or
experience, without being able to register the wider
context. Illness concepts and beliefs at this stage
include phenomenism—illness is caused by events or
sensory stimuli that are closely temporally associ-
ated—and contagion—illness is caused by objects or
environments close to the child’s body at the onset of
the illness. Young children may also see painful proce-
dures as being “punishment” by parents and staff for
some imagined wrongdoing. Refer Examples 2-4.

The concrete operational period (age 7-11 years)
is characterized by an increasing capacity to think
logically and to understand wider contexts for events
or experiences. Children can keep track of time,
number, and sequence of events, and can differenti-
ate between self and the outside world. They are
able to appreciate that other people may hold differ-
ing points of view. Children at this stage understand
that illness can be caused by contamination—contact
with germs or dirt, or by exposure to cold weather
without appropriate clothing—but do not appreciate
the complex inter-relationship of multiple variables
that might lead to illness. They believe that illness
can be cured by simple measures such as taking the
right medicines and staying in bed, and that medica-
tion taken by mouth has an effect on internal organs
and processes (internalization). Refer example 5.
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EXAMPLE 5

A 7-year-old boy whose younger brother had
died of disseminated abdominal neuroblastoma
believed that he had caused his brother’s illness
because he had patted a dirty dog and then
touched his brother. He was now presenting
with recurrent abdominal pain and was worried
that he had “caught” cancer from his brother.

EXAMPLE 8

After a 2-year-old boy died at home, the family
were choosing which of his toys to put in his cof-
fin. His sister aged 5, who had been kept
involved throughout his illness and death, was
insistent that a hammer be included as he would
need it to “hammer the coffin lid off when he got
to heaven.”

The formal operational period (age 114 years) is
associated with the capacity for abstract reasoning,
deductive logic, and the ability to explore hypothet-
ical situations. Young people at this stage can
“understand that there might be many interrelated
causes of illness, that the body might respond varia-
bly to any or a combination of agents, and that ill-
ness might be caused and cured as a result of a
complex interaction between host and agent fac-
tors” [21]. They can conceptualize on both a physio-
logical and psycho-physiological level [20].

It is not uncommon for cognitively competent peo-
ple of all ages to make magical attributions regarding
the causes of childhood cancer. This may be in part
because the causes of childhood cancer are so poorly
understood. Refer examples 6 and 7.

Children’s Understanding of Death

Studies examining children’s beliefs about death show
that these center around evolving concepts of
irreversibility, non-functionality, universality, and cau-
sality [22, 28]. For infants up to the age of 3 years, the
primary focus is on attachment relationships and

EXAMPLES 6-7

A 12-year-old boy who had relapsed leukemia
said to a doctor: “I was playing rugby and some-
one knee-ed me in the chest and then someone
kicked me in the head and then I wasn’t feeling
well. And that’s why I got cancer. Mum thinks
so0 too.”

A Chinese family had become Christians a year
before their daughter developed cancer. They
believed at the time of diagnosis that the cancer
had occurred because, as part of their move to
Christianity, they had destroyed their traditional
Chinese statues of Gods, including the one that
protects children.

separation from close adults, so that death cannot be
distinguished from separation or abandonment. By the
age of 3 years children know that death occurs, but see
death as temporary and reversible. They may show
magical thinking about causes of death, and under-
stand death as a separation from loved ones and as
“going to another place.” Refer example 8.

From 6 years onwards, children develop the under-
standing that everyone dies at some stage including
they themselves, that death is irreversible, and learn
about possible causes of death. While the concept of
non-functionality also develops, children of this age
can struggle still with worrying, for example, that
someone who has died might be feeling cold after being
buried.

From 12 years onwards in the stage of formal opera-
tional thinking, adolescents have an adult understand-
ing of death. However, the sense of invulnerability that
can accompany evolving adolescent individuation and
autonomy may make it difficult for some adolescents
to acknowledge that they themselves might die from
cancer. Refer example 9.

How Do Children and Families Want Information to
Be Given?

There is little empirical research evaluating strategies
for talking with children (or indeed adults) about their

EXAMPLE 9

A 16-year-old girl developed widespread metas-
tases from a relapsed abdominal rhabdo-
myosarcoma and was admitted to a hospice for
palliative care and pain management. She had
been kept well informed about her diagnosis
and her prognosis, and had actively participated
in the decision to stop chemotherapy. Several
weeks after admission to the hospice she told
her therapist that she had “only just realized”
that she was going to die.
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illness. Awareness of the importance of this area has
led to practical guidelines for health care professionals
on how to break bad news to adults [33, 34], and how
to talk to children about death [35-37]. There are also
uncontrolled studies describing positive outcomes of
various information-giving practices, such as the use of
an analogy of weeds in a flower garden as a way of tell-
ing young children about their diagnosis of leukemia
[38], and the use of a “final stage conference” to discuss
therapeutic choices with children who have end-stage
cancer [39].

The guidelines for adult patients developed by Baile
and Buckman stress the importance of good listening
and communication skills on the part of the health
care professional, and recommend a stepwise progres-
sion that starts with ensuring that the physical setting
is appropriate and that the right people are present.
This is followed by finding out how much the patient
knows, finding out how much the patient wants to
know, sharing information, responding to the patient’s
emotions, and jointly planning follow-up. Empathy on
the part of the health care provider is one of the most
important factors for children and for their parents
during such discussions [4].

Parents whose children have cancer have been
shown to have a high level of agreement with their
pediatricians regarding the content of what needs to be
discussed when a child is first diagnosed with cancer
[40]. Parents seek advice on “what to tell the child” as
ranking closely in importance to discussion about diag-
nosis, prognosis, and therapy, and many parents prefer
that the information be given to them and their child
simultaneously [4].

Studies investigating the preferences of children
and adolescents suggest that the majority of young
people want their parents to be involved in any com-
munication about their illness [41,42] and want to
share end-of-life decision-making if they should
become very ill [43]. However, parents may also con-
strain the process of communication, restricting the
amount of information given [42], and it is easy for
young people to become marginalized during three-
way consultations between doctors, parents and the
young person [44].

Practical Strategies in Speaking with Children

The following guidelines are based on the authors’ per-
sonal experiences working with children and adoles-
cents with cancer, and in the light of the body of
literature reviewed above. In this section we cover gen-
eral guidelines in speaking with children and adoles-
cents about their illness and treatment, specific clinical

EXAMPLE 10

A 12-year-old girl found it difficult to verbally
communicate with family or staff her fears
about forthcoming high-risk surgery, or to
engage in any discussions about the surgery.
However, while playing with her old doll, she
was able to tell her doctor how frightened her
doll was and have a discussion about what infor-
mation “the doll might like.”

situations, other issues that may need addressing, and
speaking with children and adolescents about death.
We acknowledge that there are many different ways of
approaching such matters, and it is important that cli-
nicians develop an approach that they personally feel
comfortable with.

There are two important prerequisites to speaking
with children. The first is learning to listen to what chil-
dren say and how they say it. Only then can we under-
stand their concerns and needs, and start to provide
appropriate information and support. Good listening
is essential both in formal settings where we sit down
with children and speak with them about their illness,
and in the unexpected moments when children indicate
their thoughts and their anxieties through direct ques-
tions, conversational talk, play and drawings, or
through their silence. Refer examples 10 and 11.

The second prerequisite is the provision of support
to staff. Working with seriously ill children and chil-
dren who die places unavoidable emotional demands
on staff. To listen to and talk with children about the
difficult issues that arise when they have cancer
requires a willingness to enter the child’s world, to see
their reality as they see it, and to hear their fears and
their losses as they feel them. This is not easy, for chil-
dren often cut through the defenses, rationalizing and

EXAMPLE 11

A 9-year-old boy whose parents wished to shield
him from any possibility that he might not
recover from his leukemia, drew a picture of his
family and carefully included the family dog,
explaining that the dog had died recently. His
parents were shocked as they had told him that
the dog had “gone to live with another family.”
However, they then realized that they needed to
talk more openly with their son about his illness.
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pretense that many adults use when faced by life-
threatening illness in children. Children expect honest
answers to honest questions. Staff may work with
young patients who overwhelmingly remind them of
their own children at home. Staff may also struggle to
acknowledge or express their own grief and anger when
children with whom they have had daily contact
relapse, experience devastating disease or treatment
outcomes, or die.

For staff to be able to continue to hear children and
speak with children, we need systems of support for
staff to ensure that they can do this work without
becoming too overwhelmed by, or distanced from their
patients’ worlds. We need a pediatric oncology team
culture that acknowledges the emotional impacts of
such work on staff, and the routine provision of staff
supervision and support that focuses on these issues. It
is only when these structures are in place that staff can
safely listen to children and speak with them about
serious matters.

General Guidelines

1 Before Talking with Children, Talk to the Parents to
Plan with Them How Best to Talk with Their Child

When a child has cancer, parents or primary caregivers
are facing two challenging tasks simultaneously. They
have to learn about and integrate new and often over-
whelming information about their child’s diagnosis,
prognosis and treatments, and cope with their own emo-
tional response to the situation. At the same time they
are having to support and parent as best they can, a child
whose life is under threat and who is dependent on them
for physical and emotional support and containment.
Talking to parents first gives them an opportunity to
process the information and ask questions, and space to
openly express their emotions or distress, before having
to focus on their child’s needs. Parents are the best source
of information about their child—they know what terms
or words their child uses, what sorts of experiences with
illness or hospital systems the child has had previously,
and how their child has coped in the past with stressful
situations. They also provide important information on
family spiritual and cultural beliefs that are relevant to
what is said to the child and how it is framed. It is then
possible to plan with the parents what is to be communi-
cated to the child, and for what purpose.

2 Ways that Meeting with a Child Might Then
Proceed

e Meeting the child together with the parents/primary
caregivers.

EXAMPLE 12

An 8-year-old boy and his parents met with the
doctor to hear the diagnosis of osteogenic sar-
coma and to discuss the treatment plan for
chemotherapy and surgery.

After his parents left the room, the boy turned
to his nurse and asked if “children died from
what he had.” The nurse told him that most chil-
dren got better with the medicines and surgery,
but that some children did die. She went on to
tell him that everyone hoped that the treatments
would make his cancer go away, but that no
matter what happened, his parents and his doc-
tors and nurses would look after him.

e Meeting with the child without parents; this is some-
times the preference of older adolescents, who might
prefer another support person such as a friend or
partner to be present.

e Meeting with the child and parents after the parents
have talked to their child.

It may be important to give children the opportunity to
talk to the doctor/nurse by themselves. Some children
attempt to protect their parents from knowing how much
information they have acquired, and the extent to which
they understand their illness and prognosis. The child
may wish to ask questions or discuss subjects that they
feel unable to raise in front of their parents. This is the
first step towards allowing the family to discuss openly
matters that have been avoided, and to move beyond the
“mutual pretense” identified by Bluebond-Langner [8] in
children with cancer and their families. Refer example 12.

3 Ensure that the Setting Is Appropriate

A place that is private, child-friendly and safe is a
necessity. Arrange to have everyone seated, and if the
child is confined to bed, ensure that adults are not
standing over the child. Children will not feel safe if
the procedures room, where invasive or unpleasant
tests and treatments take place, is used for discussions.

4 Ask the Child What He/She Knows of the Iliness
and/or Treatments to Date

This helps to know what the child understands and
what terms to use. It also allows correction of any mis-
understandings that the child may have. Children
invariably know from the reactions of those around
them that something serious has happened, even if
they are unsure of what exactly it is. Refer example 13.



78 PEDIATRIC PSYCHO-ONCOLOGY

EXAMPLE 13

A young man of 17 wrote about coming to the
hospital when he was diagnosed with leukemia
7 years earlier: “I remember my first time. My
mum sat there not doing anything. My dad
came along. He looked haggard.”

5 Check with the Child How Much He/She
Wants to Know

Some children may not want to know details about
their cancer or treatments, or may not want to know
about more than the immediate plans. Younger chil-
dren may not be able to comprehend the time scale of
extended and sequential treatment regimes. Children
with marked anticipatory anxiety may need informa-
tion presented in manageable sections prior to each
stage, with enough time to prepare adequately for new
treatments but not so far in advance that they become
overwhelmed with anxiety. Refer example 14.

6 Explain in Terms that Are Appropriate to the
Child’s Level of Understanding

Use simple language, avoiding complex medical terms
and abbreviations. Be aware that words which have
more than one meaning may be interpreted very literally
by children according to their past experiences. Children
also overhear information given to their parents or to
other patients, and may misinterpret what they hear or
place it out of context. Refer examples 15 and 16.

In the following examples, children needed to have
technical terms explained to them in simple language
so that they could understand what was happening.
Refer examples 17-19.

When treatment is provided in a language other
than the child’s native tongue, it is important to use an
interpreter, and to ensure that the interpreter has an

EXAMPLE 15

Mark, aged 4, came back from the operating
room with a surgical drain in place. He asked
the play specialist for a specific book which told
the story of a mechanical digger, digging a drain
in the ground and had appropriate illustrations.
After the story was read he said, “I've got a
drain. That’s what I have got. Why have I got a
drain—what’s my one?”

He was told that the drains that the digger put
in the ground were pipes to take away water. His
drain was a little pipe or tube that the doctor
had put there to take away water from his chest
and help him to get better.

EXAMPLE 16

An 8-year-old girl became anxious about going to
the operating room and being “put to sleep” by the
anesthesiologist. Recently her pet cat had become
sick and had been “put to sleep” by the vet before
being returned home and buried in the garden.

understanding of developmentally appropriate con-
cepts and language for the child. Simple pictures or
diagrams may also be useful. Proceeding without an
interpreter can lead to serious misunderstandings and
distress. Refer example 20.

EXAMPLE 17

Vela, aged 4, with newly diagnosed leukemia,
asked the mother of another patient why they
couldn’t play together, and was told that the
other child was “neutropaenic.” Indignantly she
demanded: “Why’s she got new peanuts and |
haven’t?”

EXAMPLE 14

A boy aged 8 had several relapses of his leuke-
mia and required intensive treatment regimes.
His mother subsequently recalled how her son
coped best when he was given information
openly and honestly. However, she and his
treating team found that he needed to be told
the immediate treatment plan only, because if
they discussed all of the future options in his
presence, he became confused and agitated and
stopped listening.

EXAMPLE 18

Hearing the words “bone marrow,” a child
became agitated as she thought staff were talk-
ing about using a “bow and arrow.”

EXAMPLE 19

A 7-year-old boy whose intravenous line pump
gave the alarm signal asked, “What’s that beep-
ing? Is my confusion complete?”
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EXAMPLE 20

A 2-year-old Indian girl came to a new, English-
speaking country for medical treatment of her
brain tumor, and required radiotherapy before
returning home. She saw a thick cable of black
electrical cords crossing the back wall of the
room and attached to the radiation machine.
She cried repeatedly “Snake, snake” in Hindi.

There was no common language between the
child and her family and the radiation therapist,
and she and her family had not had an opportu-
nity to view the room and become familiar with
the equipment before the treatment began.

There may be difficulties when the interpreter’s own
cultural beliefs are in conflict with the information they
are being asked to convey to the child and family. Dif-
ficulties can also arise when the interpreter has a pre-
existing relationship with the family, which is another
reason why professional interpreters, rather than fam-
ily members, especially older siblings, be used. An
ongoing working relationship between the service and
interpreter, and opportunity to discuss such issues with
the interpreter prior to meeting with the child and fam-
ily is helpful. Refer example 21.

Many younger children may only be able to under-
stand complex procedures through the use of play.
Using dolls to show where central lines, cannulae, or
post-operative drains will be placed, or to rehearse the
steps of a procedure helps the child to understand what
is about to happen. Child Life Specialists or Play Spe-
cialists are trained to assist children in this manner, and
the inclusion of such professionals in pediatric oncology
teams is now standard practice [45]. Refer example 22.

Parents are the source of daily information for the
child regarding what is happening and why. If parents

EXAMPLE 21

A clinician was explaining a difficult situation to
a family with the assistance of an interpreter.
Also present was a support worker of the same
ethnicity as the interpreter and family. Halfway
through the meeting the support worker inter-
rupted and said, “Please interpret what the Doc-
tor is saying.” The interpreter responded that “It
was such bad news she wanted to protect the
family from hearing it.”

EXAMPLE 22

A boy, aged 5, while playing with the hospital
Playmobile medical play figures, described his
double lumen central line to the play specialist.

“My person’s got a Hickman—Hickman
means two. I'll show you mine, see the two
[holding up his line and displaying it], they go
into this one. I’ve got cancer medicine and other
medicine.”

The boy clearly understood what his central
line was for, and that different medicines went
down each of the two parts of the line.

EXAMPLE 23

The mother of a child with Aplastic Anaemia
told everyone that her child had ALL—the
recognized abbreviation for Acute Lymphoblas-
tic Leukemia. She knew in fact that her daughter
did not have leukemia, but had heard people
talk of ALL and assumed that this was the
abbreviation for Aplastic Anaemia.

are not well informed, they may misinterpret what they
have been told. Abbreviations are used freely in a medical
setting and parents hear these and may repeat them in the
context of their own understanding. Refer example 23.

Earlier findings about adolescents’ disregard of
pamphlets notwithstanding, providing written infor-
mation in the form of handouts, pamphlets, and books
for children and their parents is one way of reducing
the confusion of disease names and abbreviations.
Advice on helpful websites is also valuable as many
young people and families will turn to the internet as
their preferred source of information.

7 Existing Understandings

Check back with the child about their understanding of
the previous discussion and ask if they have any ques-
tions. Refer example 24.

EXAMPLE 24

A 5-year-old girl who had been given an explan-
ation about leukemia asked, “Why are they
called white cells when your blood is red?”
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EXAMPLE 25

A young boy displayed a range of somatic and
anxious responses after being told about plans
for him to be the bone-marrow donor for his sib-
ling’s transplant. When asked directly what was
wrong, he replied, “I don’t want to do that bone-
marrow.” It was then possible to explore with
him his concerns, and the reasons for his
reluctance.

8 Check with the Child How He/She is Feeling and if
He/She has any Specific Worries

Children may feel unable to spontaneously volunteer con-
cerns they have, especially if they think that their concerns
or feelings will upset others. They need to be asked
directly about how they are feeling. Refer example 25.

9 Outline What Is Going to Happen Next, and Indi-
cate Your Availability for Further Discussions

This should include making sure that the child can
identify someone that they feel able to talk to if they
feel upset or have any questions.

Specific situations
Limb Salvage Procedures and Limb Amputation

Amputation of a limb represents a sudden and
irrevocable alteration in body appearance and integ-
rity, and parents and adolescents in particular may feel
intense distress and repugnance at the thought of what
will happen in surgery. Younger children may not be
so concerned about changes in body appearance, or
may not realize that the loss is irreversible. Fortunately
limb salvage procedures have reduced the need for
amputation in many cases. Refer example 26.

EXAMPLE 27

A father, when the surgeon explained about
limb-salvage surgery to his son’s upper arm, was
extremely concerned as to whether his 8-year-
old son would be able to fulfill his potential as a
cricketer. He needed support to be able to
acknowledge the loss of some of the hopes and
dreams that he, as a father, had for his son, and
to separate those from the more immediate
issues that his son was worried about.

Children need permission to grieve for the loss of
such a tangible part of themselves by way of acknowl-
edgment and acceptance from the adults around them
of their anger or sadness.

Some of the potential losses may be a more immedi-
ate concern to the parent than to the child. Refer exam-
ple 27.

When mutilating surgery such as amputation is
required, special care is needed in preparing the
child/adolescent for the post-operative appearance
of the limb. For younger children, play preparation
may be invaluable in conveying to them some
understanding of what will happen. Children who
are not told or adequately prepared for amputation
are likely to feel angry and betrayed by the adults
involved. Refer example 28.

Limb salvage procedures pose particular challenges
when discussing what will happen with children and
their families. Surgery such as a rotation plasty
involves both loss of part of the limb, and a marked
alteration in orientation or appearance of other parts
of the limb in a manner that is visually and concep-
tually difficult to adjust to. However, when children
are adequately prepared for surgery, they adapt more
easily. Refer example 29.

EXAMPLE 26

A 4-year-old boy whose toe had been amputated
asked his father if his toe would grow back
again. He was told that his toe would not grow
back, and that he would always have four toes
on that foot. He needed reassuring that no other
parts of his body were going to be removed. He
was also told that he would still be able to walk
and run like before.

EXAMPLE 28

The parents of a 9-year-old boy with an osteo-
sarcoma of the radius were unable to bring
themselves to tell their son that he was to have
his lower arm amputated. The boy was devas-
tated to wake up from surgery to find his arm
gone, and subsequently as an adolescent became
estranged from his family, blaming his father
and the surgeon for the loss of his arm.
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EXAMPLE 29

An 8-year-old girl with an osteosarcoma of the
femur was to have a Van Ness rotation plasty to
allow her ankle to take the place of her knee.
There was much anxiety about how to present
the information about the forthcoming surgery
to her. However, after viewing a videotape
showing other children who had undergone the
same procedure, she commented, “I won’t have
to reach so far to smell my foot.”

Her parents had stressed to her that her sur-
vival was the main priority and that was why
she needed the surgery. After the surgery she
would get a prosthetic (artificial) leg fitted and
she would once again have two legs to stand on.

Children may want to know what happens to the
amputated limb and may wish to choose what is done
with the limb. Refer examples 30 and 31.

Adolescents may use humor as a way of coping with
loss or with challenging situations. While this can be a
useful defense and coping strategy, it is important that

EXAMPLE 30

An 11-year-old girl with an osteogenic sarcoma
of the humerus underwent an amputation of her
arm following thorough discussion of treatment
options with her and her parents. Shortly after
the amputation she asked what had happened to
her amputated arm and expressed a wish to see
it. Her doctor undertook to investigate where
the arm was, and to view the arm first prior to
the girl seeing it. The girl was informed by her
doctor that her arm was still in the pathology
department, whereupon she then decided that
she no longer wished to see it and consented to
it being disposed of. When the cancer returned
several years later, she asked to visit the pathol-
ogy department to see the original pathological
slides of the tumor. Being able to do this helped
her to acknowledge and reconcile what had hap-
pened previously with what was happening now.

EXAMPLE 31

An adolescent boy chose to have his amputated
leg cremated, and the ashes returned to him, giv-
ing him some sense of control and ownership of
his leg.

EXAMPLE 32

A 15-year-old boy used “black” humor to over-
come awkward situations following amputation
of his leg. Soon after discharge from hospital
while he was still on crutches and awaiting a pros-
thesis, he visited the supermarket with his mother.
When people stared at him, he responded, “I seem
to have lost my leg, have you seen it?>—Perhaps I
should try the meat department.”

such humor be initiated by the adolescent rather than
by others. It is also important not to ignore the under-
lying feelings of loss. Refer example 32.

Stem Cell Transplantation

When stem cell transplantation is planned, good
explanation and communication are essential, and this
is particularly so when the marrow donor is a sibling.
There are many misunderstandings that can arise if
this is not done carefully—siblings may not have
received much information from parents or staff about
cancer, and often will not have the knowledge that is
obtained by children with cancer from the peer group
on the ward and at special camps [8].

The actual procedure may be seen by the sibling
donor as involving removal of one of their bones or of
all of their bone marrow to give to the recipient, and
they may worry about how they will manage without it.
Siblings may also have difficulty understanding the con-
cept of Human Leukocyte Antigen (HLA) matching.
Refer examples 33 and 34.

EXAMPLE 33

A 4-year-old girl was a perfect HLA match to
her 6-year-old sister with relapsed leukemia.
Prior to the transplant she began to worry about
exactly when she would get sick, need medicines
and lose her hair, because she had been told that
she had the “same blood” as her sister. She was
reassured that her blood was strong and healthy,
and that she was not going to get sick like her
sister because she didn’t have the sick leukemia
blood. She was also told that she couldn’t
“catch” leukemia from her sister. She was then
told that the medicines were making her sister’s
sick leukemia blood go away, and that her
healthy blood would help her sister to grow
strong healthy blood like hers.
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EXAMPLE 34

A 7-year-old boy was to be the marrow donor
for his older sister who had leukemia. He had
heard numbers being discussed and knew that
this was important, but did not understand what
the numbers referred to. While playing with the
hospital Playmobile medical dolls he said,
“That’s me doing the bone marrow thing for my
big sister. I'm 100 out of 100—that’s why I'm
doing the bone marrow. My little sister is 20 out
of 10 and Mum is 60 . .. What do I do when I
do the bone marrow?”

As in the previous example, he needed a care-
ful explanation of what was to happen.

Where there are several siblings who have compati-
ble marrow, there may be sibling rivalry as to who is
the preferred donor, and when a sibling is found to not
be a match, he/she may feel that they have failed to
help. Children may also feel coerced and resentful at
the prospect of being a donor, especially if there is not
an opportunity to talk openly about their fear of the
procedure, or their feelings towards their sibling. Refer
example 35.

There are obvious implications for the donor if the
transplant fails because of non-engraftment, infection,
graft versus host disease (GVHD) or relapse of the can-
cer. The sibling may feel personally responsible for the
outcome, and fear that his or her marrow was not
“good enough.”

Advances in assisted reproductive technology make
it possible to selectively conceive a “savior” infant who

EXAMPLE 35

A teenage boy, who had been in conflict with his
parents over many matters, was found to be a
compatible marrow donor for his younger
brother. The older boy angrily told his parents
that “They only wanted him for his marrow.”
An urgent family meeting was held with him
and his parents at which his current distress was
acknowledged, and his parents were able to tell
him that they loved him. Additional extended
family supports were put in place for the boy
over the transplant period when the parents
would not be very available, and he and his par-
ents were encouraged to look at other ways of
resolving conflict.

is a good HLA match for an older sibling requiring a
cord-blood stem-cell transplant. The complex ethical
issues raised by this situation have been debated in bio-
ethics circles and in popular literature [46], and the risk
that such a sibling might later feel valued only for their
“donor potential” has been highlighted. It is important
therefore, that as they grow older, sibling donors are
explicitly reassured by parents that they were and are,
loved and wanted “for themselves.”

Fertility

The impact of certain cancer treatments on fertility is
an area that should be routinely discussed in some
detail with adolescents shortly after diagnosis, and
with preadolescent children at some stage during their
cancer treatment. All patients attending Late Effects
Clinics require information about fertility and the offer
of further investigation and treatment. Adolescents
also need to be reassured that infertility is not synony-
mous with impotence.

In some adolescent boys, the issue of sperm collection
and storage needs to be discussed prior to commence-
ment of chemotherapy. This can be an extremely diffi-
cult area for the young adolescent with emerging
sexuality and sexual identity to discuss, especially if they
have just learned that they have cancer, and needs to be
approached with great sensitivity. While some parents of
adolescents will have previously established open and
honest communication about sexuality with their adoles-
cent, other parents will have no communication path-
ways established, and thus have little idea of how best
to approach this topic. As with any other discussion of
serious matters, this needs to take place in a private set-
ting, and with acknowledgment that this may be an
issue that the adolescent finds difficult to discuss. It is
important that the health professional who raises this
issue is comfortable with discussing such a sensitive sub-
ject and with answering broader questions regarding sex-
ual function and sexuality should they arise. It is helpful
to find out how much the adolescent already under-
stands about sexual reproduction and physiology, and
the words they use to describe this. After careful explan-
ation of the impact of treatment on fertility, the adoles-
cent needs to be told about the possibility of storing
sperm so that when he is older he can have children
should he wish, and be offered the opportunity to dis-
cuss ways that sperm collection can be undertaken.
Research continues into strategies and techniques for fer-
tility preservation in young women: oophoropexy, ovar-
ian/ovarian strip storage for pre-pubertal girls,
harvesting of eggs in the pubertal girl, and storage of
embryos are also possibilities, but involve more invasive
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EXAMPLE 36

A 19-year-old leukemia survivor said that he
was prepared to provide a semen sample, but
not yet; he was still not ready for working
through the issues that would arise should the
sample show that he was in fact sterile.

EXAMPLE 37

A 15-year-old boy who had completed cancer
treatment stated that he thought he might be the
father of his pregnant friend’s unborn child. The
oncology staff knew that he was highly unlikely
to be the biological father. However, he did not
wish to pursue blood testing to prove paternity,
and chose to maintain the hope that the child
could be his.

procedures and time. Appropriate ethics approval is also
more challenging.

If parents are reluctant to even consider such issues
with respect to their young person on the basis of cul-
tural and religious beliefs, there may still be an ethical
and legal obligation to inform the adolescent of the
options and consequences.

While infertility is relatively common in the gen-
eral population and affects one in six couples, most
people with infertility do not have to acknowledge
or address these issues until they are older adults in
a stable relationship. An understandable reluctance
to face definite confirmation of infertility and the
inherent loss for the future may result in fertility
testing being declined by adolescents attending late-
effects clinics. Refer examples 36 and 37.

Adolescents who have impaired fertility may feel
angry that their parents gave consent to treatment that
was known to impair fertility when the adolescent was
younger. They may need to have the original treatment
dilemmas and decisions explained to them, and
acknowledge the loss involved for them.

Contextual Issues
Informed Consent/Assent

The type of information given to a child or adoles-
cent may be influenced by the need for informed
consent versus assent. While it is important where
possible to have a child’s assent to treatment and
procedures, there are many situations where treat-
ments will proceed even without this, as long as

EXAMPLE 38

The parents of a 13-year-old girl who developed
leukemia decided to treat her as an adult, allow-
ing her a large say in the treatment decisions on
the basis that it was better to have her as an
active participant. This led to many disagree-
ments in which the girl became anxious and
angry, and culminated in the girl informing her
parents that she would not have cranial
irradiation and would not complete the consoli-
dation phase of treatment. The family then
moved to another city where the new medical
team, mindful of what had already occurred, was
able to work with the parents to set the ground
rules for the girl’s ongoing management. These
were based on the notion that while her assent
would be sought for treatment, she was not able
to give or withhold consent because she was too
young to be able to make the major treatment
decisions. The girl completed treatment satisfac-
torily and was less anxious and distressed.

parents are giving consent. However, in the case of
older cognitively competent adolescents, most ser-
vices expect both the adolescent and their parents to
give informed consent before proceeding with treat-
ment. This requires active discussion of the advan-
tages and disadvantages of the possible courses of
action and outcomes, including the likely outcome
of not treating. Such information would not be rou-
tinely given to younger children unless they were
requesting it, as they can become overwhelmed and
confused by the multiple possibilities and complex
decision-making. It is important that the adults pre-
senting information to children or adolescents are
clear before they start whether they are seeking the
young person’s assent or their consent, and that they
make this explicit to the young person also [47].
Refer example 38.

Situations where adolescents and parents disagree on
treatment consent are rare and can usually be resolved
by careful exploration of the issues and concerns with
the adolescent and with the parents. It is helpful to see
the parties both alone and together, take time for discus-
sion, and make sure that good supports are in place for
the adolescent and for the parents. It may be necessary
to formally assess the adolescent’s level of decision-mak-
ing competence, and to request legal advice. Situations
where consensus is not reached are distressing for every-
one, particularly if this results in a widening rift between
the adolescent and parents. Refer example 39.
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EXAMPLE 39

A young man who had been 5 years old at diag-
nosis with leukemia, died at age 15 after multiple
relapses. Prior to his death when conventional
therapies had been exhausted, his parents were
engaged in a bitter discussion about alternative
therapies for their son. One parent was in favor
and the other vehemently opposed.

In an attempt to resolve the conflict, an
extended family meeting was called with appro-
priate cultural supports present. In the meeting
the boy told his parents and extended family, “No
way am I taking any more pills—end of story!”

This served as the catalyst to bring his parents
together so that they could support him in the
time he had left, and no further treatment was
sought.

Siblings

Inadequate knowledge and poor parent—sibling com-
munication about the illness have been identified as
risk factors for poor emotional adjustment in the sib-
lings of children who have cancer [48]. It is easy for
healthy siblings to become almost invisible to the
health care team, and for parents to attempt to shield
them from distressing information. If the healthy sib-
ling does not have much contact with the hospital, they
also do not develop a context into which information
they are given or which they overhear can be put. This
highlights the need for siblings to receive ongoing
information about their brother’s or sister’s illness, and
to have their anxieties and concerns listened to and
addressed. Refer example 40.

Community Peers

The friends and classmates of children who have
cancer are part of the network of support for the

EXAMPLE 40

The 11-year-old sister of a child who was dying
with a rhabdomyosarcoma told the nurse, “My
sister has cancer in some muscle thing—I don’t
know where, Mum doesn’t tell me.” Her mother
was subsequently encouraged to sit down with
her daughter and a staff member and tell her
more about her sister’s cancer and treatments.

EXAMPLE 41

A young man aged 15 was reluctant to tell
friends when his treatment-resistant cancer
recurred, wanted to continue “living” as normal
a life as possible—attending school, playing
rugby, and being with his friends. His friends,
who could see how unwell he was becoming,
shielded him on the rugby field while he could
still play, and spent time with him. Eventually
the friends’ mothers decided to tell their sons
about the cancer, thus enabling their sons to
continue to provide unconditional support to
their dying friend. He chose not to talk about
his illness or his death with friends or family.
Shortly before his death, the school sought
advice on how to prepare the school community
for his impending death, and his funeral was
subsequently held at the school. The friends
“included” him in subsequent school events,
organizing an annual fundraising fashion parade
for child cancer support and talking about their
sadness and their positive memories of him at
their final school dinner two years later.

sick child, and can at times carry a heavy emotional
load if a sick child or adolescent chooses to confide
hopes, fears, and stark realities to close friends.
Other adolescents choose not to tell friends about
their illness, preferring to maintain what “normal-
ity” they can for as long as possible. This also is
hard for friends, who must maintain the pretense
that all is well despite obvious signs that the ill
friend is deteriorating. Such situations raise issues
of confidentiality and respect for the ill adolescent’s
autonomy, versus the information needs of peers to
enable them to cope with their distress and grief.
For many children and adolescents, this may be the
first experience they have had of serious illness or
death in someone close to them. Refer example 41.

Ward Peers

Treatment for a child with cancer is not something that
requires one visit, one operation or a single course of
chemotherapy. A treatment regimen may last many
months or years; some delivered solely as an inpatient,
others as a combination of inpatient and outpatient
visits. Ward and clinic friendships develop, not just
between the parents but the children as well, especially
when the children are the same age, have the same
diagnosis, or have similar treatment schedules.



COMMUNICATING WITH CHILDREN 85

Families tend to link in with those families whose
children were diagnosed around the same time, and
families from particular ethnic groups congregate
together to communicate in their own language. When
treatment is not going well with a child, there are rami-
fications beyond the family unit, and the relapse or
death of a child is felt keenly by other children and
families. In the ward setting, children are acutely aware
of what is happening with other patients, but often do
not have permission to discuss this with the adults. In
some instances it may be necessary to meet with the
other inpatient children to talk about their anxieties
and answer their questions directly. This requires deli-
cate balancing between open acknowledgment of what
is common unspoken knowledge, and protection of the
privacy and confidentiality of the index child and
family.

Speaking with Children about Death

Speaking with children about death should be part of
normal living, because children rapidly learn that
everyone will die at some stage. Healthy children not
infrequently ask parents if the parents will die, or ask if
they themselves could die as a consequence of certain
events. Children need honest replies to such questions
to the effect that everyone, including parents, will die
some day, usually when they are old and have lived a
full life. Children also need the reassurance that if any-
thing did happen to their parent that they would be
cared for.

When a child who has cancer asks, “Am I going
to die?” they need to have acknowledged that death
is a possibility with any child with cancer, and that
they could die. They also need to be told about the
treatments that are planned, and the hope and
expectation that those treatments will make the can-
cer go away. However, the most important thing to
reassure the child about is that no matter what hap-
pens, they will be looked after, loved, and kept
comfortable.

Children seem to ask this question at times when
parents and hospital staff least expect it, such as in the
middle of the night, or in the car in busy motorway
traffic. Adults need to be prepared to answer, no mat-
ter when the question is asked. They also need to be
prepared to say “I don’t know” and acknowledge that
they may not have answers for every question, but will
endeavor to find answers for their child.

Sometimes in talking with children about death, it
takes time to sort out exactly what the child is asking
about, especially with young children who are concrete
in their thinking. Refer example 42.

EXAMPLE 42

A boy aged 4 had never known his grandfather,
but stated that he would like to see his grandfa-
ther’s body. His parents were concerned that
their son had a “morbid obsession with death.”
They subsequently realized that their son wanted
was to see a full-length photo of his grandfather,
as all the photographs on display showed only
head and shoulders: he wanted to see that his
grandfather had a torso, arms, and legs.

When a Child Has Relapsed or Has an Incurable
Disease

(1) When a child is expected to die, how they are
informed about this must take into account their
age, level of understanding, previous experiences
of death in the family, and cultural and religious
beliefs.

(2) Reinforce how hard the child and parents and
medical team have worked to ‘overcome’ the ill-
ness/cancer. Explain that the illness hasn’t gone
away and that the treatments are not able to cure
the cancer. Everyone’s “job” is now to keep the
child feeling comfortable and able to spend time
with their family and friends. Refer example 43.

(3) Check for questions and ask how the child is feel-
ing now. Children often realize that they may die,
and already know the implications of their medical
condition. This allows them to voice their con-
cerns, and ask directly. Refer example 44.

(4) Explain that when someone gets very sick with this
illness they die, and that this is what the doctors
think will happen. Incorporate the family’s spiri-
tual and cultural beliefs about death if appropriate.
Avoid using euphemisms to describe death as
younger children may interpret these in a literal
and concrete manner. Refer example 45.

(5) Reassure the child that, no matter what, they will
be cared for, loved, and not abandoned, and that

EXAMPLE 43

A boy aged 5 with relapsed leukemia was play-
ing with medical play equipment while he talked
to the play specialist. He said to her: “Mummy
says this doesn’t work anymore. We're going
home to see what love can do. Mummy says no
more treatment, lots of love.”
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EXAMPLE 44

A girl aged 11 years had been sick since infancy
with a slow growing tumor and had a poor
prognosis. Her younger siblings, who had been
given little information about her illness, met
with the doctor at their parents’ request, to talk
about her cancer and likely outcome. After the
doctor had told the siblings that sometimes can-
cers could not be cured and would not get better,
the brother aged 8§ said, “Is that what is happen-
ing with my sister? Do children die from that, is
my sister going to die?” The doctor explained to
the boy and his brother that their sister was very
sick and that her cancer was not going to get
better, and that this was not anyone’s fault.
They were told that their sister was going to die
sometime soon from the cancer. Both children
were then able to talk with their mother and the
doctor about their sadness and their parents’
sadness, and to check with their parents that
they would not get cancer from their sister.

EXAMPLE 45

A boy who had died of cancer was laid out on his
bed at home. A young neighborhood friend came
with his parents to say goodbye. He was keen to
see the dead boy’s back, as he had been told that
“when someone dies they become an angel” and
he wanted to see if the wings were growing yet.

they will always part of their family. While this
may seem self-evident, many children may
fear that they will be left alone or abandoned, and
need concrete reassurance to the contrary. Refer
example 46.

EXAMPLE 46

A 7-year-old boy who was dying at home
became extremely anxious after his parents
talked about him “going to be with his grand-
mother in heaven” and did not want his parents
to leave his bedroom. Once they reassured him
that they would be with him “no matter what
happened,” he became settled and let them
come and go from the room.

EXAMPLE 47

The nursing staff caring for a 16-year-old boy
who was dying with a Ewings Sarcoma became
concerned that he was “denying his impending
death” and needed reassurance. The young man
had acknowledged that he was dying, but some-
times talked about attending university in the
future. The nursing staff were encouraged to
acknowledge his hopes without challenging
them, while at the same time not actively plan-
ning with him a future that was unrealistic. This
enabled them to support him as he held both his
loss and his hope.

EXAMPLE 48

A girl developed leukemia at 7 years, and died
aged 12 after a relapse. When the doctor told
her that she had relapsed, she responded with
outrage and shouted abuse at the doctor (a per-
son she knew well and trusted). She had to have
someone to blame. She was then able to move
on from her anger and plan her own funeral,
choosing the dress her mother was to wear, the
music and words for the funeral, and writing her
will leaving her prized personal possessions to
family and friends.

(6) Allow for hope for a different outcome if this is
important to the child or family. Refer example 47.

(7) Explain that children and parents are often sad or
angry at times like this and that this is a normal
reaction. Refer examples 48 and 49.

EXAMPLE 49

An 18-year-old with poor prognosis relapsed
leukemia was fully informed and involved in
decisions regarding what active treatments he
would be willing to receive. He was very keen to
participate with his peer group in a day of para-
chuting, remarked as he left the clinic “Hope my
parachute doesn’t open.” He was neither
depressed nor actively suicidal, but keen not to
die in hospital or in discomfort.
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EXAMPLE 50

An adolescent girl who was dying became very
agitated; it was only at the point when she was
told that the hospital staff would support her
distressed parents that she visibly relaxed and
died peacefully.

EXAMPLE 51

A 12-year-old boy had multiple surgical treat-
ments and therapies for recurrent cancer. He
was reluctant to tell his family that he no longer
wanted treatment because he felt that “stopping
fighting” was letting the family down, and they
would be distressed if he died.

(8) Outline ongoing supports for the child and family.
Children and adolescents often worry about how
their parents will cope after their death. This may
make it difficult for children to openly voice their
feelings, or allow themselves to relinquish the
struggle to stay alive. Refer examples 50 and 51.

David’s Story

The following extract was written by the mother of a 5-
year-old boy who died of leukemia, and illustrates
some of the issues discussed above.

How do you explain to a 5-year-old child that he is not going
to get better?

How do you tell him that he is going to die? Do you in
fact tell a child so young that he is going to die? This was
the agonising choice I was faced with just before my son
David died.

When it became clear that David would not survive,
I talked to our nurse who had been assigned to help us
at home. She reassured me that, despite his age, David
needed to know. Nevertheless I was apprehensive about
telling him.

We were sitting on the floor one afternoon playing when I
felt I could broach the subject. I began by asking what he
thought would happen if he didn’t get better. His reply was,
“I’ll be in a wheelchair for the rest of my life.” I replied that
that wouldn’t be the case and then explained gently that he
would die and go to Heaven. He thought carefully about this
for a moment or two and then said, “Oh! Then I'll be able to
say hello to the astronauts.”

His next response was “Am I going to die today?”

When I reassured him that he wasn’t, he said, “That’s okay
then.”

David left the house once in the last six weeks of his life. He
did not want to go anywhere else. He was happy sleeping,
playing with his train set and Lego when he felt able to do so,
being read to, watching the occasional comedy on TV with his
Dad and laughing heartily, celebrating his sixth birthday
lying in bed smiling at a helium balloon floating up to the
ceiling of his bedroom and trying to cope physically with his
failing body.

It was a bittersweet time for all of us, but those last few
weeks of David’s life were very special.

He died very peacefully and quickly late in the afternoon.

He had time to ask me to hold him and intimated that I
was to get his Dad, who then held him in his arms as he died
and both of us knew at the moment of his death that some-
thing very special had happened to him. I knew in that
instance that David was well at last and it was the most pro-
found and comforting feeling.

I cannot advise other people about what they should
or should not say if they know their child is dying, but I
wanted to share my experience in the hope that it may
help others.

When Parents Are Reluctant to Have a Child Told
about the Diagnosis or Prognosis

Some parents do not want their child to be told
anything about the diagnosis of cancer or the prog-
nosis. This wish may derive from the parents’ fears
that honest information will damage their child emo-
tionally and make them “give up fighting the can-
cer,” or may arise from strongly held cultural and
spiritual beliefs and practices. Many parents, given
the opportunity to talk about their fears or beliefs
with the medical team will then be able to join with
the staff in planning how best to proceed. It is help-
ful for parents to be given information about both
the benefits of being open with their child, and the
risks to the child’s emotional well-being if secrecy is
maintained. Refer example 52.

In the situation where parents continue to decline
permission to give the child or adolescent any informa-
tion, the rights of the child to information need to be
balanced against the rights of the family to choose how
they manage their child during a life- threatening ill-
ness. Debate on this topic has not resolved the question
of how to proceed [49, 50]; some pediatric oncology
teams have a policy of talking openly with the child
from the initial point of diagnosis, others will accom-
modate parental views and wishes with the proviso
that if the child asks staff members a direct question
about their disease or prognosis, the child will be given
an honest answer.
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EXAMPLE 52

After an 8-year-old girl was diagnosed with
metastatic cancer, a trial of chemotherapy
showed the tumor to be unresponsive and
aggressive. Staff were concerned that her parents
had not informed her about her diagnosis and its
prognosis. The family were recent immigrants,
and informed the staff that it was culturally
inappropriate for Chinese children to be told
about a diagnosis of cancer, and that dying was
never mentioned as they believed that talk of
dying leads to “a loss of interest” which hastens
the death.

The parents were, however, persuaded by staff
that it would be helpful for their daughter to
know that the treatment for her cancer was not
working. They requested that her nurse, who
spoke their dialect of Chinese and had estab-
lished a rapport with their daughter, do the talk-
ing, and that they (the parents and older siblings)
would be available but not present in the room.

The girl told her nurse that she already knew
exactly what her diagnosis was, and that her
cancer was unresponsive and progressive. She
knew that she was dying, despite no direct dis-
cussions having taken place about such matters.

What she then wanted conveyed to her par-
ents was the fact that “she knew what they
knew.” Although further open discussions did
not occur, the family was then able to provide
love and support until she died.

She made her will, requested that her birthday
be celebrated early and her friends come to visit,
and the family visit the snow (a new experience).

Ten years on, her parents told their doctor
that they believed it was worth telling their
daughter her diagnosis, that she had the right to
know that she was dying, but that they hadn’t
wanted to be the ones to tell her. Knowing
openly what was happening and removing the
“mutual pretense” [8] allowed her to plan her
remaining life. However, 20 years after their
daughter’s death, they returned to their original
belief that, from a cultural perspective, it had
been the wrong decision to tell her.

When Adolescents Choose Not to Talk about Dying

Some children and adolescents choose to not discuss their
advancing disease or death, despite open information and

opportunity to talk. In such instances, the young person’s
choice must be respected. Expressions of fear and loss, if
they do occur, may be indirect or non-verbal. Refer
example 53.

EXAMPLE 53

A young man who was 14 when he was diag-
nosed with a brain tumor, died four years later
aged 18. Throughout his illness, communication
with his medical care-givers was difficult as he
never established eye contact and would sit with
his cap pulled down around his eyes during
clinic visits. Despite having a close family and
an excellent relationship with his parents, he did
not wish to discuss dying.

Days before he died, when his vision had
failed, he dictated a letter to a friend, expressing
his thanks to the friend for being there and for
visiting, and hoped he would remember him
after his death. He described in the letter how
scared he felt, and spoke of his fear of dying.
His mother was writing down the words for
him; it was the first time that she had really
heard how her son felt.

Importance of Cultural and Spiritual Issues

For many families, their spiritual beliefs and cultural
practice are the foundations on which their lives are
based. Communication with the child and with the
family regarding illness and death needs to be done in
a manner that is congruent with and respectful of the
family beliefs. Staff should if necessary seek advice and
guidance from cultural workers and spiritual leaders in
order to be able to work appropriately with the child
and family. They do not, however, have to share the
same faith themselves to be able to communicate well
and provide good care. Refer example 54.

EXAMPLE 54

Mary was 14 years when diagnosed with an
osteosarcoma. Treatment involved surgery
(amputation) and chemotherapy. Five years
later a local recurrence with metastatic spread
was diagnosed. She declined palliative chemo-
therapy, but accepted, after extensive family
meetings, radiotherapy. Even though at 19 she
was legally an adult, she needed approval from
her father as head of the family before agreeing
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to the radiotherapy. This provided temporary
shrinkage of the rapidly expanding tumor
recurrence.

Her devout Christian faith and close commu-
nity of family and friends provided her with
strength and support during her terminal illness.

After her death, her social worker wrote:

Mary and her family had a profound and sincere
faith and they never really gave up hope that Jesus
would save Mary. She talked about her very strong
belief that Jesus would make the right decisions for
her and that her parents wanted her to put the
utmost faith in him. Mary and her parents (particu-
larly her father) prayed for hours every day. Mary
had a goal-to go to her parents’ homeland to see
their religious leader. Initially it was for her and
her father, then for her and her mother and then
towards the end just for her mother. Acknowledg-
ing that she would not be going was the final
acceptance that her death was now inevitable.

Mary talked about her beliefs so openly because she
had trust in her medical team, borne out of long asso-
ciation. Throughout those last months of her life,
although the tumor moved rapidly at its own pace,
Mary always talked at her pace-—sometimes about her
faith, often about her hopes of visiting her parents’
homeland and of attending university. Her valedictory
at school was that she had made it to university, the
first to do so in her extended family.

The things that were important for Mary and her
family were their trust, the preservation of her and
her parents’ dignity, caring for her family and com-
munity, acceptance of her faith, and moving at her
pace. These all came together to enable a “conversa-
tion” with a terminally ill young woman that often
didn’t need words.

Talking about Funerals

Some children and adolescents, confronted by the
knowledge that they are dying, choose to plan their own
funeral. They may want to discuss in great detail the
issues of service format, cremation vs. burial, and giving
away their possessions. Such discussion can be difficult
for the adults involved, who might hold different views
about what should happen after death, and who may
have difficulty facing the child’s stark view of reality.

However, for young people this process can give
them a sense of control over one part of their existence,
while still having to deal with advancing disease over
which they have no control.

Attendance of children at funerals varies according
to cultural, religious, and family tradition and practice.
Included in these traditions are beliefs about whether

children should be encouraged to visit and spend time
with the body of the dead person prior to the funeral,
whether children will attend open casket funerals, and
inclusion or exclusion of children from religious cere-
mony and rituals.

When a child with cancer dies, fellow patients and
their families often choose to attend the funeral but may
not have much knowledge of the funeral customs that
they will witness or be expected to participate in. Older
children and adolescents often make a conscious deci-
sion to attend or not attend a particular funeral, whereas
younger children may attend because their parents wish
to show support to the family, but may have even less
understanding of what is going to happen. Children
need an explanation of what will happen at the funeral,
what they will see and hear, and how other people might
react emotionally. It will also help if they understand a
little about the religious beliefs and rituals practiced by
the dead child’s family. Refer example 55.

EXAMPLE 55

At the graveside of a classmate, a group of
S-year-olds were peering into the grave as the
coffin was lowered into the ground. The officiat-
ing priest told them not to look into the ground
but up at the sky, because their friend had
become an angel. The children, fascinated,
looked upwards but were extremely bewildered
and disappointed when they saw nothing—no
angel flying.

Conclusion

In this chapter we have tried to suggest ways in which
the important issues for children and adolescents with
cancer can be talked about. It is by listening to children
and speaking with them truthfully about their illness,
their treatment, and for some their death, that we give
them the solid ground from which they and their fami-
lies can find a way through whatever lies ahead.
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Psychosocial Interventions: a Cognitive
Behavioral Approach

Bob F. Last, Martha A. Grootenhuis

Introduction

Childhood cancer in the family is an obviously stressful
situation. A great deal of research has been conducted
to investigate the emotional reactions and coping strate-
gies of children with cancer and their parents. Different
findings are reported for both children with cancer and
their parents. Several studies that investigated the psy-
chological and social adaptation of children with cancer
found that they did not differ significantly from healthy
controls, but subsets of more vulnerable children have
been identified [1]. In a review on young childhood can-
cer survivors it is also shown that overall emotional
adjustment of the survivors as a group was within nor-
mal limits [2]. However, one-third of the adolescent sur-
vivors met the criteria for lifetime posttraumatic stress
disorder (PTSD), which is a higher percentage than in
the general population [3, 4]. Moreover, research on spe-
cific areas of psychosocial adjustment has found that
about one-third of survivors and their family members
have experienced personal, family or social difficulties
that have affected their academic achievement, employ-
ment, interpersonal relationships or self-esteem [5].
Many studies have been conducted among parents of
children with cancer and different reactions have been
reported for different periods of treatment [6]. Research-
ers who focused on parents of newly diagnosed children
with cancer, or children who are in treatment, report
increased emotional distress such as anxiety or depres-
sion, when compared to parents of healthy children.
Some studies have found that parents continue to expe-
rience psychological distress over time [7], while others
have found that the elevated levels of distress decline,
within a few years to comparable levels in the general
population [8,9].

Contradictory findings among children and parents
can partly be attributed to the inappropriateness of
instruments to measure the impact of childhood can-
cer. Studies focusing on illness-related psychosocial
consequences instead of depression and anxiety, found
that problems for parents concerned uncertainty and
loneliness [10, 11], or anxiety about the child’s future,
health and relapse [12]. Other explanations for the
scarcity of serious adjustment problems are children’s
and parents’ capacities to develop strengths and abili-
ties to “bounce back” [13]. Another possible explana-
tion could be “response shift,” which means that the
experience with cancer has changed the children’s con-
ceptualization of problems. As a result of this response
shift, problems are being underreported. Response
shift has also been described in adults with cancer [14].
In other words, the reliance on different coping strate-
gies such as avoidance, social support, and open com-
munication play an important role in the emotional
adjustment of children with cancer and their parents.

Several intervention studies showed the possibilities
of improving coping strategies and reducing feelings of
distress in children with cancer [15]. Empirical evalua-
tions of intervention programs for parents are, how-
ever, rare and report limited significant effects on
adjustment [16]. The aim of this chapter is to provide
an understanding of the emotions and coping strate-
gies, and behavioral reactions of children with cancer
and their parents. First, the cognitive approach will be
outlined, with the theoretical background of cognitions
and emotions. This will include a description of emo-
tions in the light of different situational meaning struc-
tures which determine the appraisal of the situation for
children with cancer and their parents. Situational
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meaning structures which are important for children
and parents are, for example, uncertainty about the
outcome of the disease, responsibility for the cause and
the course of the illness, and the uncontrollability of
the situation. Thereafter, the process of coping is dis-
cussed and a conceptual framework is presented as a
tool to comprehend children’s and parental reactions
to childhood cancer. Because the coping process of
children with cancer and their parents is greatly influ-
enced by the uncontrollability of the situation, we
chose the model developed by Rothbaum, Weisz and
Snyder [17] in addition to the traditional approach.
Their model describes control strategies which can be
used to understand the coping behaviors of children
with cancer and their parents. The traditional
approach of learned stimulus-response relationships is
outlined with examples of behavioral therapeutic tech-
niques. Based on the concepts of the cognitive and
behavioral approach of emotions, we suggest an inte-
grated model for psychosocial intervention. Three
cases will be presented to show how the psychosocial
intervention model can be applied in pediatric
oncology.

Cognition and Emotions
Appraisal

Through cognitive appraisal processes, people evaluate
the significance of events for their well-being. Lazarus
and Folkman [18] distinguish three kinds of cognitive
appraisal: primary, secondary, and reappraisal. Pri-
mary appraisal is the first assessment of the situation.
If the situation is considered stressful, it can take three
forms: harm/loss, threat, and challenge. At this
moment, the person decides whether the situation is an
emotional one or not [19]. This results in a number of
emotions, or psychological reactions to events, depend-
ing on the relevance for the concerns of a person [19].
Positive emotions are evoked by events which corre-
spond to what a person desires (safety, absence of
pain). Negative emotions are evoked by events, which
do not correspond to the needs or desires of a person
(uncertainty, fear of loss, pain). In recent emotion the-
ory, cognition is a determinant of emotional response
through processes of “appraisal” or “meaning-analy-
sis” [19]. Each specific emotion corresponds to a differ-
ent appraisal, a different situational meaning structure.
Every situation consists of different components. The
component which is dominant for a person determines
which emotion will arise. Shifts in dominance within
the situational meaning structure lead to shifts in emo-
tional experience. The negative outcome of medical

examinations will raise uncertainty in a cancer patient
followed by feelings of fear, while focusing on the prog-
ress in cancer treatment evokes subsequently feelings of
hope. In the cognitive approach of emotions, the
appraisal process not only refers to actual stimulus
conditions but also to the associations of a person with
the actual situation [20]. These associations are the
cognitive representations that refer to the component
that dominates in the situational meaning structure.
For instance, a cancer patient who has experienced the
death of a fellow patient after he or she was removed to
a certain room may easily feel fear remembering this
event when moved to this room some time later. This
associative process can be understood in terms of clas-
sic conditioning. Associative learning is conceived as a
basic principle in contemporary classical conditioning.
For instance, empirical study on the acquisition of
phobic fears revealed that cognitive representation of a
conditioned stimulus (CS) with an unconditioned stim-
ulus (UCS) evokes a conditioned response (CR)—not
only in a sequential relationship (an event predicts the
occurrence of an other event) but also as a referential
relationship (an event activates the memory of an ear-
lier event) [21, 22]. Therefore, analysis of the cognitive
representations present in the appraisal of the situa-
tional meaning structure of a person is of importance
in psychodiagnostics, prior to psychosocial and/or psy-
chotherapeutic interventions [21, 23].

Appraisal by Children with Cancer and their Parents

The components, which are important in the appraisal
of the situation for children with cancer and their par-
ents, are uncertainty, uncontrollability of the situation,
responsibility, the restriction of freedom, and the long
duration of the situation [24]. In the case of children,
the appraisal of the situation is highly dependent on
the rapidly changing developmental level. Uncertainty
about the course and the outcome of the disease is a
condition related to hope and fear. Indications point-
ing to a remission of the disease contribute to a feeling
of hope and trust, while indications of a relapse or
recurrence of the disease evoke feelings of fear that all
efforts to find a cure will be unsuccessful. Feelings of
uncertainty about the future and fear of a relapse are
often reported by parents of children with cancer [12].
In the first major study on surviving childhood cancer
[25], it was shown that the uncertainty of parents was
one of the major concerns. Parents of childhood cancer
survivors were mainly uncertain about the long-term
effects of the treatment and the possibilities of a
relapse. Being confronted with cancer means being in a
situation of uncontrollability, which easily evokes
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feelings of helplessness. Children and parents cannot
influence the disease or the treatment process very
much. This is in the hands of doctors and nurses. The
child has to undergo painful medical procedures while
parents stand by helplessly. In reaction, children can
easily develop avoidant and/or resistant behavior in
order to “flee” from the noxious stimuli [26]. More-
over, young children in particular are subject to cogni-
tive distortions that can influence the appraisal [27]. In
the case of medical procedures, children can have
immature conceptualizations about bodily processes,
such as fear that one’s blood will leak out during a
venepuncture [28]. Another example of a cognitive dis-
tortion is children’s idea that the disease is contagious.
Distress in children of all ages undergoing medical pro-
cedures has been documented repeatedly [27]. Determi-
nation of the controllability of the situation determines
whether individuals feel insecure or confident. Parents
of children with cancer with lower survival perspec-
tives, that is, children with cancer who have had a
relapse, reported more feelings of helplessness [11].
The child is frequently not able to attend school, to
participate in sports, and/or to play with friends. Par-
ents have to make arrangements for work, housekeep-
ing, holidays, support for siblings, and so on. These
limitations on freedom of action evoke feelings of frus-
tration and anger. Families with a child with cancer
also often have financial problems due to additional
costs such as travel and extra meals [29]. These addi-
tional problems further restrict families. The answer to
the question who or what is responsible for the situa-
tion is related to feelings of guilt if the person feels he/
she is to blame, or anger if someone else is to blame.
Eiser, Havermans and Eiser [30] investigated feelings
of responsibility of parents of children with cancer.
Both mothers and fathers frequently blamed the gen-
eral practitioner. Pride may play a role if the child or
parent feels they are able to hold on in spite of all diffi-
culties. This is an example of a positive emotional con-
sequence. Positive psychosocial consequences should
not be overlooked because the ability of children and
parents to have an improved outlook on life or
enhanced relationships is also part of the illness experi-
ence. Greenberg and Meadows [31] reported that chil-
dren and parents often express gratitude for the child’s
survival. The long duration of the threatening situation
is associated with feelings of exhaustion and depression
if the child or parent does not perceive an end to the
suffering. High levels of depression have been reported
for mothers of children in relapse [11]. Besides the
actual conditions, associative cognitive representations
are also central in the appraisal process of children
with cancer and their parents. For instance, for a child

with cancer, the stimulus “take your medicine” can
easily be associated with traumatic memories of a
“struggle” with an impatient nurse in the hospital and
may evoke anxiety originally emanating from
uncontrollability.

For parents, seeing their seriously ill child with symp-
toms comparable to a fellow patient can be associated
with images about a fellow patient dying and evoke
thoughts about the possible death of their own child.

Coping

Emotions are not only evoked by appraisal of what a
situation may do to a person, but also by the appraisal
of what a person can do to change that situation. Cog-
nitive appraisal and reappraisal are the first stage in
coping; how a person deals with a stressful situation.
One’s perceptions, or cognitive appraisals, are an
important element in regulating distress (emotion-
focused coping) or managing the problem causing the
distress (problem-focused coping). Problem-focused
coping involves direct efforts to ameliorate the prob-
lem causing the distress, whereas emotion-focused cop-
ing is directed towards regulating affects surrounding a
stressful experience [18]. Coping should not be equated
with mastery over the environment: many sources of
stress cannot be mastered, and effective coping under
these conditions is that which allows the person to tol-
erate, minimize, accept, or ignore what cannot be mas-
tered. It should also be recognized that coping is, to
some extent, a temporally and situation-specific pro-
cess. Consequently, coping is defined by Lazarus and
Folkman [18], as “constantly changing cognitive and
behavioral efforts to manage specific external and/or
internal demands that are appraised as taxing or
exceeding the resources of a person” (p. 141). The defi-
nition is process-oriented: the efforts and strategies are
constantly changing. Considering the situation-specific
process, it may also be presumed that coping is suscep-
tible to changes and sensible to interventions. Frijda
[19] stresses the importance of regulation. People not
only have emotions, they also handle them. Regula-
tions refer to all processes that have the function of
modifying other processes induced by a given stimulus
situation. Parents of children with cancer have few pos-
sibilities to regulate events, but they have the ability to
regulate appraisal. The appraisal of a situation can be
regulated by selective attention and self-serving cogni-
tive activities. These appraisal regulations are compa-
rable to emotion-focused coping strategies. Appraisal
regulations are part of the emotion process. One of the
best-known appraisal regulations is the use of denial.
Individuals facing a life-threatening illness often go
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through a phase of denial; they try to protect them-
selves from painful or frightening information related
to external reality [32]. Whether denial is a negative
force or can be considered as adaptive is a point of con-
troversy. Denial can be useful, but in the long run,
denial can also lead a patient to conceal serious physical
complaints. This is the difference between denial of facts
and denial of implications [33]. In patients who are able
to function effectively and are able to maintain a high
degree of optimism, behavior which may be viewed as
denial can also be viewed, from a cognitive viewpoint,
as “selective information processing” or can be consid-
ered as healthy denial [34]. The term “resilience” has
been introduced to bridge the gap between the differing
viewpoints. It describes the strengths and abilities of
patients and families who can “bounce back™ from the
stress and challenges they face and eliminate, or mini-
mize, negative outcomes [34, 35]. Many health care pro-
viders know that patients or families show the ability to
adapt to stress and to be able to cope with a threatening
situation. This capacity to keep on going is what is
meant by “being resilient.” In relation to this, Folkman
and Moskowitz [36] stress the importance of positive
affect which co-occurs with distress. Especially positive
appraisal (cognitive strategies for reframing a situation
to see it in a positive light) appears to be an important
kind of coping that determines positive affect.

Another area which has received considerable atten-
tion in the research on coping with cancer is the
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Figure 9.1 Primary and secondary control strategies.
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importance of turning to others for social support.
Social support affects coping in several ways. Social
resources can reinterpret the meaning of the situation
so it seems less threatening, or it may influence the use
of other coping strategies, e.g., provide distraction.
Social support is therefore considered a coping
resource by several researchers [37, 38].

Control Strategies

Rothbaum, Weisz and Snyder [17] emphasize the con-
cept of uncontrollability in their two-process model of
perceived control, separating primary and secondary
control strategies. Primary control strategies are classi-
fied as attempts to gain control by bringing the envi-
ronment into line with their wishes (e.g., seeking
treatment, changing one’s own and other people’s
behavior). Secondary control strategies are attempts to
gain control by bringing themselves into line with envi-
ronmental forces (e.g., seeking explanations and
changing expectations or attitudes). This is similar to
the classification of problem- and emotion-focused
coping strategies [18]. Rothbaum, Weisz and Snyder
[17], however, further classified control into four strate-
gies: (1) predictive; (2) vicarious; (3) illusory; and
(4) interpretative, all possibly used in primary or sec-
ondary form (Figure 9.1). These four control strategies
well describe the frequently occurring reactions of chil-
dren with cancer and their parents.

SECONDARY CONTROL
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Predictive Control

Strategies of primary predictive control include gaining
knowledge about the expected course of the disease, of
the treatment schedule, and the side effects of treat-
ment. The gaining of knowledge in the case of primary
predictive control focuses on everything that can con-
tribute to prediction and can satisfy the need to know
what to expect. In predicting events, a feeling of con-
trol over the situation is created. Secondary predictive
control involves attempts by a child or the parents to
predict events to avoid disappointment. Most striking
in this way of coping with the threatening situation are
parents who react with “anticipatory mourning” while
the treatment of their child is still curative. By predict-
ing and grieving about a “certain” loss, they prevent
themselves from feeling the shock and pain related to
the possibility of the death of their child. This type of
parental coping is regularly found in clinical encoun-
ters, but was not representative of the group of parents
of children with cancer participating in our own study
[39], in which the parents protected themselves more by
being optimistic than by preparing themselves for dis-
appointment. Secondary predictive control can appar-
ently manifest itself in two ways. On the one hand,
parents can protect themselves against disappointment
by expecting the worst, but, on the other hand, they
can also protect themselves by having positive expect-
ations. By living day to day and by being optimistic,
children and parents may try to control their emotions.
Such manifestations of secondary predictive control
can also be considered as forms of healthy denial or
attempts to reframe the situation in a positive light
[36]. In our own study [40], we found that persistence
in being hopeful, that is having positive expectations,
proved to be the major predictor of positive emotional
outcome for parents of children with cancer.

The same findings were shown for children with can-
cer [41]. We found no differences between children with
different prognosis (in remission or with a relapse)
either on measures of anxiety and depression, or on
measures of cognitive control strategies. Emotional
adjustment of the children was predicted by defensive-
ness and by positive expectations about the course of
the illness. These findings demonstrate again that hav-
ing positive expectations about the course of the illness
are of major importance for the emotional adjustment
of children with cancer.

Vicarious Control

Vicarious control can be exercised by trying to imitate
or manipulate powerful others (primary form) or by
attempts to associate with them (secondary form).

Children with cancer and their parents are highly
dependent on doctors. Their attempts to influence the
doctors’ choices can especially be seen when treatment
is not successful and the survival perspective is
reduced. Trying to avoid the possibility of death, par-
ents may try to convince the doctor not to terminate
treatment, or to use experimental therapies. The sec-
ondary manifestation of vicarious control is demon-
strated by attributing special power to the doctor, on
whom all hope is focused. In this case, a sense of con-
trol is derived from the perception that others, such as
the medical caregivers, can exert control. We know
from clinical experiences and written diaries how
important medical caregivers are to parents and chil-
dren. An example of this is found in the diary of a girl
treated for leukemia [42] who wrote, after hearing the
diagnosis: “I am in the best hospital now, with the best
professor in the Netherlands” (p. 15).

Hlusory Control

Illusory control is used to attempt to influence chance-
determined outcomes or as a secondary process, to
associate with chance. Attempts to influence the
chance-determined outcome of the illness can be
sought in changes in lifestyle, eating habits, or alterna-
tive healthcare. These actions offer children and par-
ents the possibility to do something themselves, and
thus promote a sense of control. Our finding of
increased use of alternative treatment by families of
children with cancer in relapse can be considered as
indicative of the use of this type of control [43]. Sec-
ondary illusory control is found in children and parents
when they put their situation down to fate, admitting
that fate is more powerful, but create the illusion that
fate will be kind to them. Hoping for a miracle, wishful
thinking, or attributing special characteristics to the
child as proof that the child is one of the survivors are
illustrations of illusory control in its secondary form.
An example of this is a mother who says: “I am sure
my son will survive his illness. I know this because his
astrological sign is the lion.” Bull and Drotar [44]
found that children with cancer who are off-treatment
frequently used intrapsychic coping strategies. They
often used praying, wishful thinking, or self-encourag-
ing statements to deal with cancer-related stress, which
can be considered as secondary illusory control. In a
study, we administered a questionnaire measuring all
four cognitive control strategy scales to several chil-
dren with chronic diseases and their parents participat-
ing in research in our department. Based on these
findings we know that parents of children with cancer
rely more on illusory control than parents of children
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with other chronic illnesses [41]. Reliance on wishful
thinking appears to be very important to them. By
attributing positive characteristics to their child, par-
ents create an image of the child as being full of life,
hence fostering the illusion that fate will be kind to
them. The parents need to believe that the child is
strong, because if the child can handle the situation, it
increases their confidence that the child will survive.
We found support for parents’ attribution of positive
characteristics to their children with cancer. We discov-
ered that parents of children with cancer attributed
more cheerful behavior to their children than parents
of children with asthma and healthy children do [45].

Interpretative Control

Primary interpretative control is focused on under-
standing problems so as to able to solve them or other-
wise master them. Gaining information about the
disease and the different treatment modalities is often
seen in children and parents and is obvious around the
time of diagnosis. Empirical research confirms that the
majority of older children prefer to be informed about
their disease and treatment [46]. Secondary interpreta-
tive control refers to the search for meaning and under-
standing. Finding an answer to questions like “What
caused cancer in my child?” and “Why did this happen
to me?” serves the process of acceptance and helps chil-
dren and parents to find meaning in the cancer experi-
ence. Attempts by parents to search for information on
the internet is also an example of interpretative control.
In our study on the use of the four secondary control
strategies by parents of children with cancer, we found
that all the parents [39] used secondary interpretative
control most frequently. The use of interpretative con-
trol appears to be important, regardless of educational
level and survival perspective. Although mothers of
children with cancer relied more on interpretative con-
trol than fathers, interpretative control seemed to be
meaningful for all parents. The cognitive approach of
emotional reactions is in addition to the traditional
behavioral approach. In the behavioral approach, all
behavior is conceived as learned stimulus-response
relationships. The process of learning is governed by
principles of classic conditioning [47], operant condi-
tioning [48] and imitation [49]. In classical condition-
ing, a reflexive response to a stimulus is brought under
control of another stimulus by the contiguity of both
stimuli. An example in pediatric oncology of this prin-
ciple is found in the child already vomiting at home
when he has to go to the hospital to get a chemo-
therapeutic cure with nausea-evoking drugs. In operant
conditioning a specific stimulus is brought under

control by consistent reinforcement of a response that
follows the specific stimulus. In operant conditioning,
behavior is determined by its consequence, using
the principle of contingency. This principle is
working in the example of the child having learned
that he will hear his favorite story after taking his med-
icine. Observation of behavioral sequences in others
can also establish behavior. The observer learns to
associate certain responses with the observed condi-
tions, providing a basis for imitation when the observer
is in a similar position as the model. Children with can-
cer learn a lot from their fellow patients. Observing
another child in the ward during chemotherapy
can serve as a role model in a positive but also in a neg-
ative way.

Application of Behavioral TherapeuticTechniques

The use of the learning principles underlying the behav-
ioral approach has been shown to be beneficial to the
child with cancer, in particular in handling anxiety-
and pain-provoking treatment procedures (e.g. vene-
puncture, bone marrow aspiration, lumbar-puncture,
infusion of chemotherapeutic drugs and/or operations).
Besides improvements in using anesthetics and nausea-
reducing drugs, the application of behavior therapeutic
techniques remains important in many cases. The pos-
sibilities of the behavioral approach have been exten-
sively described (e.g. [50,51]). The main techniques
used are summarized in Figure 9.2.

Pre-exposure prevents the child from aversive condi-
tioning through exposure to possible anxiety-provok-
ing stimuli at a moment when the child is quiet and
relaxed. This technique is useful as a method of prepa-
ration and only applicable in situations with a high
probability of occurrence and low stress intensity, as
for instance in children who will undergo radiotherapy
or general anesthesia. Showing a book of photographs
of a medical procedure and/or showing the room and
apparatus for examination or treatment are supportive

Pre-exposure

Positive reinforcement

Relaxation and breathing exercises
Modelling

Systematic desensitization

Guided imagery

Figure 9.2 Anxiety- and pain-reducing techniques.
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in using this type of intervention. With positive
reinforcement, parents and medical caregivers can
encourage cooperative behavior. Social reinforcement
through approval can be completed with material
reinforcers after undergoing medical examination or
treatment. Relaxation and breathing exercises are use-
ful in decreasing the activity of the sympathetic and
motor nervous system in tense situations. In learning
and encouraging the child to use these techniques dur-
ing medical procedures, the level of experienced anxi-
ety and pain can be reduced. Modeling videos are used
to inform the child about a stressful medical procedure
and also to teach the child techniques (such as relaxa-
tion or self-distraction) to remain in control during the
event. When watching the video the child is encour-
aged to imitate the behavior of the model child shown
in the video. Systematic desensitization (SD) is used in
the case of a child reacting with extreme avoidant
behavior. SD involves the composition of a hierarchy
of increasingly anxiety-provoking stimuli. Step-by-step
exposure to these stimuli, together with a correspond-
ing response such as relaxation, reduces the level of
anxiety and the tendency to react with avoidance.
With guided imagery the child’s attention is distracted
from the aversive medical procedure by a fantasy story
unrelated to the painful event. This technique has

Figure 9.3 The psychosocial intervention model.

proved to be successful in children and adolescents
who are sensitive to suggestions. It is preferable to
agree with the child on a story he or she likes. If a child
likes Superman, invite him to identify with Superman
in solving problems and challenges. In practice, the
above-mentioned techniques are often used in combi-
nation [52]. For instance, pre-exposure to the radio-
therapy room is often followed by instructions on how
to relax. When doing so, it can be agreed with the child
that a distracting story will be told during therapy and
then to positively reinforce the child after treatment.
Kazak et al. [53] integrated the above-mentioned stress
reactions and interventions in a model to assess so-
called pediatric medical traumatic stress (PMTS). In
this model, for each phase of the treatment, guidelines
for recognition of PMTS and suggestions for using
materials and cognitive-behavioral techniques aimed
at reduction of PMTS are described.

The Psychosocial Intervention Model

Framework

The main characteristics of the situation, the different
emotions, the types of primary and secondary control
and the history of learned behavior are brought together
in a model for psychosocial intervention (see Figure 9.3).
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This framework addresses the main features of the situa-
tion, the related emotions, the role of primary and sec-
ondary control, and also the history of learned
behavior. In coping with a stressful situation, children
and parents use the various control strategies in their
specific way. Psychosocial intervention is indicated if
control fails and subsequently, child and/or parents need
support in rebuilding their defenses or to reduce or elim-
inate unpleasant behavioral reactions. Using this
scheme, we can analyze and understand the emotional
reactions of the child and his/her parents and use it as a
guide to psychosocial interventions. In working with this
model, we ask the following questions: (1) What situa-
tional components and emotions are dominant for the
child and the parents?; (2) Which control strategies are
especially used by the child and by the parents?;
(3) What is the history of learned behavioral reactions
related to the disease and the treatment?; (4) To what
extent do the child and parents use their control strate-
gies effectively? If, for instance, child and/or parents are
anxious about the course of the disease and mainly
attempt to use interpretative control to reduce uncer-
tainty, we have to look critically at the information they
have been given about the disease and the treatment. If
child and/parents fear a negative outcome of the disease
and show little confidence in the medical doctor, it may
be necessary to enhance their vicarious control. And,
also, if the child remains anxious about a treatment pro-
cedure, it makes sense to look at his history of learned
behavioral reactions and use specific behavioral thera-
peutic techniques to overcome this fear (as is shown in
the Jim’s case study below).

Case Studies

EXAMPLE: MARIA

Maria is a 7-year-old girl and has been treated
for osteosarcoma. She has had an operation and
has had post-surgical chemotherapy. She lost
her hair due to chemotherapy. The tumor was
removed and she is in remission. She only comes
to the hospital for check-ups and whether the
disease will remain in remission is uncertain.
Maria is bald, but very full of life. She goes to
school with pleasure. Her parents came to the
Pediatric Psycho-Social Department with the
complaint that Maria has trouble sleeping. She
calls for her parents from her bed, and ends up
sleeping with her parents. Her parents are not
able to sleep well, and especially her father is
exhausted. In Maria’s case we wondered why

she was afraid to be alone in her bed. We won-
dered what associations the parents may have
had when Maria went to bed, and what associa-
tions when Maria called them at night.

Situational Components

Because Maria is young, her feelings of certainty
are very dependent on her parents. After
inquiry, it turns out that Maria woke up from
her operation earlier than expected and that her
parents found her very upset. Consequently,
when she is alone in her bed, she feels uncertain.
The appraisal of the situation as uncertain con-
curs with Maria’s association of being alone in
her bed and the uncertainty about whether her
parents are available. Maria’s father appraises
the situation as uncertain. Would Maria survive
her illness? Because her illness started with pain
in her belly, before going to bed, father urges
Maria to call them if she feels something in her
belly. Maria’s mother has confidence in Maria’s
treatment and her uncertainties mainly relate to
her husband’s worries and Maria’s sleeping
problems.

Control Strategies and Effectiveness

Maria does not know whether her parents are
available, and she is not sure about her illness. It
seems that she has little possibility of relying on
interpretative control. Maria’s mother is confi-
dent (secondary predictive control: positive
expectations) that Maria will survive her illness.
She says that Maria is an optimistic and strong
girl who will be able to survive her illness (sec-
ondary illusory control: attribution of positive
characteristics). Maria’s father worries about
her illness and he is anticipating a negative out-
come. He thinks Maria will not survive (second-
ary predictive control: negative expectations).
After inquiry, it turns out that his father
(Maria’s grandfather) died of cancer 6 months
earlier and that Maria’s father has not come to
terms with this. There also appears to be an
important association influencing the appraisal
for the father: “When I see Maria sleeping, it is
like seeing my father on his death-bed.” For the
father, Maria’s going to sleep appears to be a
conditioned stimulus triggering anxiety arising
originally from uncertainty about the outcome
of the disease. Maria’s father appears to be
wanting Maria to get out of her bed; it reassures
him temporarily.
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Intervention

Having analyzed the situation, we now know
more about the cognitive representations and
emotional reactions of Maria and her parents.
In the first place, Maria should be helped to
increase her feeling of safety, and it should
be explained that she is in remission and not
ill right now (increasing her interpretative
control). She should know more about her ill-
ness. The main psychosocial support should
be directed at the father. His mourning for
his father should be discussed and supported
to break the association between his dying
father and his sick daughter. Maria’s symp-
toms should no longer be negatively predicted
by the father.

EXAMPLE: MICHAEL

Michael is a 12-year-old boy suffering from a
non-Hodgkin lymphoma. He is tall for his
age and looks older. His cancer is being
treated with intensive chemotherapy over a
long period of 53 weeks. At the moment of
referral to the Psycho-Social Department he
was in the 22nd week. Michael is rebellious
in the hospital and is non-compliant with pro-
tective rules of his therapy (e.g., brushing his
teeth and rinsing his mouth). He is also abu-
sive to his mother and the nurses in the ward.
His parents feel helpless and are tired of all
the quarrels.

Situational Components and Emotions

Michael is a popular teenager who feels very
frustrated by the restriction imposed on his free-
dom by his illness. He is directing his frustration
and anger especially at his mother. His mother
believes she cannot control the situation and
feels helpless. She also feels responsible towards
the nurses for Michael’s behavior, which causes
her to experience guilt, together with being
angry at Michael. Michael’s father admits that
he is very uncertain about Michael’s survival
chances and the father admits he only cries
when he is alone.
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Control Strategies and Effectiveness

Because Michael seems older than he is, it is easy
to assume he understands his illness and treat-
ment. Michael does not really know the conse-
quences of his disease (little interpretative
control) and he relies little on vicarious control,
resulting in rebellious behavior against the hos-
pital staff. Because Michael is non-compliant
with his treatment schedule, his treatment proto-
col cannot be followed as well as it should be.
Little primary predictive control is therefore
possible for his mother. His mother has a great
deal of confidence in the hospital (secondary
vicarious control). That Michael’s father is the
most pessimistic of the family shows that he is
anticipating disappointment (secondary predic-
tive control).

Intervention

The family needs a better understanding of the
treatment, survival chances, and consequences
of non-compliance. Therefore, a meeting with
the physician was organized. This enhances the
interpretative control and vicarious control of
all family members. In this round-table discus-
sion, the effects of the medication Michael is
taking were also discussed. The use of dexameta-
son is known to cause mood disturbances.
Because Michael has difficulties with the restric-
tion of his freedom he was supported in finding
an alternative to playing football. He is being
supported in doing something together with
his father.

EXAMPLE: JIM

Jim is a 6-year-old boy highly anxious and angry
about undergoing his chemotherapy. “I don’t
want it,” he cried. The doctors gave Jim sedative
medicines before the infusion was installed.
Nevertheless he remained very upset and fre-
quently tried to eliminate the infusion. Psycho-
logical intervention was requested. In discussion
with Jim and his parents it became clear that Jim
had experienced a traumatic sequence with his
first chemotherapy. His mother was late arriving
at the ward because of a traffic jam, the doctors
had already started Jim’s first infusion. A nurse
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and a play therapist had prepared Jim as well as
possible, but Jim was angry and felt alone.
When his mother arrived, he was very upset and
shouted at her.

Situational Components

It seemed that as a consequence of his first
traumatic experience in the hospital Jim
appraises every hospitalization as highly
uncertain and uncontrollable. He experienced
associated memories to the event of staying
alone and undergoing a sudden painful proce-
dure. A high level of arousal motivated by sepa-
ration anxiety blocked any information needed
to build up a certain sense of control in the
situation.

Response and Consequences

Jim reacted with crying and shouting and
attempts to escape from the situation. This
behavior resulted in a struggle and the anger
of the nurses and his parents to get the job
done in the end. Sometimes the procedure was
postponed which reinforced his rebellious
behavior.

Intervention

An intervention was designed aimed at enhanc-
ing Jim’s feeling of self-control and reduction of
stress in the short period of time, before the next
chemotherapy. The first session was focused on
a ventilation of feelings about the traumatic
event using talking and painting. Moreover, a
hierarchy of low, middle and highly anxiety-pro-
voking stimuli was composed. His mother took
part in the sessions. As an antagonistic response
Jim learned breathing exercises by blowing at a
little kite and learned muscle relaxation by get-
ting weak as a pudding. Jim enjoyed the training
and played with hospital materials. Together we
looked at a model film in which a 7-year-old boy
used the exercise when getting a venipuncture.
In this film the boy also uses distraction by
counting little stars in the eyes of his mother
while the doctor inserts a needle in a blood ves-
sel. Jim was encouraged to do the same. In the
final session Jim practiced the instruction in a
simulated infusion procedure. He was encour-
aged for his efforts and improvements. Mother
rewarded him with an ice cream in the main hall
of the hospital. On the day of the next cure Jim

arrived more relaxed. Also his mother showed
more confidence knowing how she could sup-
port her son. Jim cried for a short while but was
cooperative.

Conclusion

The model for psychosocial intervention presented in
this chapter is meant to be a helpful instrument in
arranging and analyzing the findings from previous
diagnostic efforts. The model presented, emphasizes
the importance of the characteristics of the situation,
the main primary and secondary control strategies,
and the history of learned behavioral reactions. These
aspects are involved in analyzing the emotional and
behavioral reactions of children with cancer and their
parents. It is important that health care providers
understand emotional and behavioral reactions, and
coping strategies, because with this knowledge they
can respond more appropriately. If health care provid-
ers respond adequately, this will be beneficial to the
children’s and parents’ emotional adjustment. The
focus on the described control strategies is not meant
as an exclusive point of view. Children and parents
also rely on other coping strategies (e.g. classical
defense mechanisms) or other coping resources (social
and financial support). To understand emotional and
behavioral reactions, careful diagnostics are necessary.
In many cases the child’s and/or the parents’ emotional
problems or problems of adjustment cannot easily be
attributed to cause and consequence. We also have to
keep in mind that parents and children may rely on
more than one control strategy at the same time and
that the same person or situation may generate differ-
ent feelings of control. This is also important to realize
when arranging interventions. The model serves as a
guideline to hypothesize about the occurrence and ori-
gins of psychosocial adjustment problems of the child
with cancer and his parents. Based on these hypothe-
ses, focused interventions can be initiated.
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Education in Pediatric Oncology:
Learning and Reintegration into School

Ciporah S. Tadmor, Rivka Rosenkranz, Myriam Weyl Ben-Arush

Introduction: The Rationale for Preventive
Intervention in the School

Risk Factors that Endanger the Mental Health of
Children with Cancer

School Absenteeism

The underlying rationale for preventive intervention is
derived from empirical and clinical studies that report
excessive absenteeism from school for pediatric cancer
patients. In spite of a general consensus with respect to
the significance of school in a child’s life, it is well
reported in the literature that cancer creates education-
ally related barriers for children with cancer, which
may contribute to school problems [1], to school absen-
teeism [2], and even to school phobia [3]. Research has
shown for at least 30 years that children with chronic
diseases are likely to have 50% more school absences a
year than other children. Among these, children diag-
nosed with cancer have three to six times more school
absences a year than do chronic or orthopedic condi-
tions (91, 29, and 15 days per year, respectively).
Indeed, the only significant factor associated with the
number of absences caused by treatment was the type
of illness, namely cancer [4]. Pediatric cancer patients
appear to have very high absence rates, even after their
return to school [5-7]. The absence rate decreases but
still remains considerably high for two [8] or three
years after diagnosis, not necessarily related to treat-
ment [9]. As early as 1979, Lansky and Cairns [2]
reported that the average school absence after diagno-
sis was 41 days, 35 days in the first year post-diagnosis,
29 days in the second year, and 28 days in the third
year. Fourteen years later, the absence rate is strikingly
similar at 45-21 days per year [10]. Concern regarding
the academic achievement and psychological

adjustment of children with cancer is advanced by find-
ings that suggest that children who miss 20 or more
days per year are liable not to maintain their pre-illness
academic level of achievement. School absenteeism of
20 days or more a year is associated with other signifi-
cant school difficulties, such as a decline in grades,
behavioral problems, inattention, acting out [2], and
repeating a grade [11]. These problems are serious
obstacles that interfere with rehabilitation and
reintegration into the school setting.

School Phobia

School phobia is seen in 1% of the general population
and was reported in 10% of school-aged children with
cancer [3]. School phobia is characterized by a refusal
to attend school due to fear of separation and somatic
complaints [12], and fear of social rejection and teasing
due to altered physical appearance [13]. The latter
holds true in particular for adolescents whose impaired
self-image and loss of autonomy and control, coupled
with fear of peer reactions and loss of academic work,
may lead to absenteeism and, consequently, to social
isolation [12]. Even in children who are not school pho-
bic, absenteeism is a significant problem. In a study
conducted in 1975 in Kansas, the authors found that
67% of their large study population were absent from
school for more than four weeks per year for no appar-
ent reason [3].

Academic Achievement of Survivors of
Childhood Cancer

Further support for the significance of preventive inter-
vention designed to facilitate the re-entry of children
with cancer into the school is derived from studies that
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investigate the academic achievement of survivors of
childhood cancer. Although, in general, findings are
quite optimistic and suggest that there are no overall dif-
ferences in self-esteem of young adult survivors of child-
hood cancer as compared to their siblings [14] and
matched controls [15], and although, in general, the sur-
vivors of childhood cancer were coping well in their
adult life, 75% of survivors of childhood cancer reported
that their education had suffered as a result of their ill-
ness. Some traced the difficulties of their re-entry into
the school to the lack of communication between teach-
ers, parents and the medical staff [14]. Furthermore, sur-
vivors of childhood cancer were significantly less likely
to go on to higher education (16 years plus) than their
siblings [14] and were more likely to be placed in special
education classes than their siblings [16].

Factors that Interfere with the Successful Return to
School of Children with Cancer

There are many factors that interfere with the child’s
successful return to school. Some of the problems
are associated with parents, teachers, peers and the
child [17].

Problems Associated with Parents

Problems associated with parents stem from their own
fears about separation and about the child’s safety and
health [18]. Some parents have a tendency to ignore
problems related to the child’s absenteeism and may
even encourage it. Others are very concerned about the
child’s poor school attendance, but have difficulty in
enforcing discipline. They feel helpless, frustrated and
in constant conflict with the child due to their own
unresolved guilt feelings about the child’s disease [18].
Other parents are reluctant to share information
about the nature of the disease with school personnel
and the child’s classmates [17]. They may fear that
exposing the child’s disease may evoke negative
reactions from peers and teachers [19]. Parents, over-
whelmed and burdened by the illness, its treatment and
the threat to the child’s life in the present, may not at
times focus on the child’s potential to achieve in the
future. Children sense their parents’ lack of confidence
in their ability and react with disillusionment, helpless-
ness and anger [20]. The end result is overprotection by
the parents and a discriminatory or preferential atti-
tude by school personnel [19].

Problems Associated with Teachers

Problems associated with teachers may derive from
misconceptions, lack of knowledge about childhood

cancer, and their own personal biases. The teacher is
expected to share responsibility for the child’s care
upon his return to school; however, teachers may be
neither trained nor emotionally prepared to deal with
this responsibility. In many cases, a teacher may have
little knowledge about childhood cancer, its treatment
and prognosis, and may neither understand nor accept
the frequent absences and changes in physical appear-
ance of the child [21]. Teachers may struggle with their
own personal biases and experiences with cancer,
which, at times may evoke images of death and the
futility of treatment. This pessimistic outlook may
affect the teacher’s ability to successfully manage the
child’s return to school, becoming overly lenient with
the child’s academic performance, sending the message
that he or she does not have to make an effort, lower-
ing expectations and performance, and reinforcing the
already impaired self-image. The teacher, burdened by
the responsibility of caring for the child and insecure
about how to deal with medical emergencies, may feel
trapped and overwhelmed. The teacher’s lack of
knowledge of what to expect of the child physically
and academically may lead to the child’s exclusion
from class activities, leading to social isolation [17].

Problems Associated with Peers

Problems associated with peer reactions stem from
their lack of knowledge about their classmate’s illness.
They often have myths and misconceptions about can-
cer, which can affect their reactions to their sick friend
[22]. Data suggest that children and adolescents with
cancer are more likely to be perceived by their peers as
more socially isolated, sick, fatigued, and often absent
from school even after treatment has ended [23-25].

A teacher, unable to deal with his/her own insecur-
ities and misconceptions, may be unable to reassure
the classmates, to help them to understand the long
absences from school and the changes in physical
appearance. If the teacher is lenient with the child with
cancer, peers may react negatively, isolating and alien-
ating the child even further [17].

Problems Associated with the Child

There are also difficulties associated with the child,
which may interfere with a smooth return to school.
Firstly, there are medical factors that contribute to
absenteeism, such as: (1) chemotherapy regimens; (2)
hospitalization; (3) routine follow-up; (4) stage of the
disease; (5) infection; and (6) chickenpox in the class-
room [17]. Other factors are associated with invisible
side effects of chemotherapy, such as nausea, fatigue
and neutropenia, visible side effects, such as hair loss
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or weight fluctuations [26,27], or treatment-induced
learning disabilities, such as a reduced level of concen-
tration or memory deficits [28]. In addition, there are
psychosocial factors that contribute to the child’s
refusal to attend school. The child may feel burdened
by the threat of a recently diagnosed cancer, height-
ened by an impaired self-image. The low self-image
may derive from the side effects of chemotherapy,
which alters physical appearance, such as hair loss,
weight fluctuations or loss of limb through amputa-
tion. These emotional difficulties are aggravated by a
fear of being rejected and teased by peers [13] and by a
loss of academic work and fears that he or she cannot
keep up with schoolmates [17].

The possible stigma associated with children with
cancer highlights the risk of a self-fulfilling prophecy
placing them at risk for social isolation and alienation
even after treatment has ended [29]. In line with con-
cerns that children with cancer are perceived by their
peers as having psychological problems and of being
socially isolated, children with cancer, especially those
who have a higher level of behavioral problems, are
more likely to view themselves as having lower levels
of scholastic competence, lower levels of close, confid-
ing friendships and lower levels of social acceptance
from peers [15], perceiving themselves as more socially
isolated and exhibiting more shy and anxious behavior
patterns [25]. The end result is that the child may dis-
like school, resort to absenteeism [2] or drop out of
school to avoid situations that heighten feelings of
insecurity. All these misconceptions may lead to nega-
tive personality changes, low motivation, underach-
ievement, social isolation, negative attitudes toward
school, excessive absenteeism and, eventually, school
phobia [3, 12].

Protective Factors that Enhance Mental Health

Recent studies investigating the psychosocial adjust-
ment of pediatric cancer patients have resulted in
mixed findings. Some studies suggest that these chil-
dren are at high risk for psychosocial problems both
during and after treatment [29], while other studies
have reported no such effect [30]. Discrepant findings
among studies addressing the adaptation of youth with
cancer may be the result of methodological and design
variables: (1) source of information—self, teacher or
peers; and (2) the specific instrument employed—ques-
tionnaires or clinical interviews. While self-reporting
questionnaires are likely to yield a remarkable positive
picture [31] due to social desirability and/or defensive
denial [32], clinical interviews suggest impairments in
the psychological well-being of survivors of childhood

cancer [33]. Another interpretation that may explain
the observed variability in the individual adaptation of
pediatric cancer patients is mediating or protective fac-
tors, such as self-esteem and social support [27, 34, 35].

Peer Support

Empirical findings identify mainly two protective fac-
tors related to school that buffer children from the neg-
ative emotional sequelae of cancer. The first and most
consistent factor is perceived classmate support. Peer
support was consistently and significantly associated
with psychological adjustment measures at a greater
magnitude than other perceived social support
domains, namely that of parents and teachers. Higher
perceived social support was associated with fewer
depressive symptoms, lower state, trait and social anxi-
ety, higher general self-esteem, and lower acting-out
behavior [27], and a lower perception of stressors asso-
ciated with cancer and the side effects of chemo-
therapy, yielding a lower negative affectivity score [35].
These empirical findings are in line with theoretical
works that identify peer relations as playing a central
role in children’s social and emotional development
[36]. Peer relations are viewed as fundamental for the
development of adequate social skills and for the emer-
gence of a healthy self-concept [37]. These notions hold
true for children and adolescents in general and for
pediatric cancer patients in particular. The ability to
maintain social relationships during the illness was
identified as an important factor in the long-term
adjustment of survivors of childhood cancer [38].

School Attendance

The second protective factor identified by empirical
findings as an excellent predictor for psychological
adjustment of children with cancer is school attend-
ance. Children who missed more school days had a
lower adjustment rate and more stressors associated
with cancer. The more integrated into the school set-
ting the child with cancer is, the more likely that he or
she will perceive as less stressful cancer-related stress-
ors, such as hair loss, nausea, fatigue, pain, and weight
fluctuations, and the more likely to keep up with school
assignments, have more friends, share feelings, be
happy and content, and display positive thinking and
enhanced self-image [39]. Recent complementary find-
ings [40] suggest that children’s adjustment is a predic-
tor of school attendance.

These findings highlight the significance of interven-
tions designed to facilitate the return of children with
cancer to school to prevent psychological mal-
adjustment. School represents the work of children and
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the opportunity for socialization and social support.
For the child newly diagnosed with cancer, continua-
tion of social and academic activities as early as is med-
ically feasible provides an important opportunity to
normalize as much as possible an ongoing stressful
experience by focusing on the healthy aspects of life.
These findings suggest that peer support is not only
critical in the psychosocial adjustment of the child but
also facilitates return to school. When the perceived
social support of the classmates is low, not only may
the child feel depressed and exhibit low self-esteem, but
she/he may also avoid school altogether. Children who
are poorly accepted by their peers are more likely to
manifest school adjustment problems and are at a
greater risk for long-term maladjustment [41].

The implications of these findings cannot be over-
stated. Peer support and school attendance are the two
most important facets of preventive intervention since
they are crucial for the child’s normal socialization and
positive adaptation. In this context, preventive inter-
vention designed to facilitate the smooth return of
pediatric cancer patients to school and the opening of
channels of communication between children with can-
cer, and their classmates and teachers is of the utmost
importance.

Preventive intervention for pediatric cancer patients
in the school falls into the realm of primary prevention
designed to promote emotional well-being and psycho-
logical adjustment [42, 43], and to promote their men-
tal health and quality of life. Implications of these
findings are twofold: (1) the significance of intervention
in the school to promote academic and psychosocial
adjustment of children with cancer is highlighted; and
(2) preventive intervention designed to facilitate the
return to school must be comprehensive and address
the concerns of children with cancer, their parents,
teachers and classmates.

Survey of School Intervention Programs for Children
with Cancer

School is an important facet of children’s lives. It is a
critical psychological goal for children in general and
for children with cancer in particular. Consequently,
school is a crucial area of concern in the comprehensive
treatment of children with cancer for many reasons.
Firstly, it is important for these children to maintain
their pre-illness level of academic achievement to
become productive adults. Secondly, children with can-
cer, like all children, need normal peer contacts and a
social life to help them become mature adults [37].
Finally, regular school attendance and participation in
regular intellectual and social activities counterbalance

anxiety and depression in children diagnosed with
cancer [24].

Regular school attendance by children with can-
cer is considered to be the primary measurable
parameter of rehabilitation [39]. It is an anchor
emphasizing the healthy aspects of children’s lives; it
instills hope and enables planning for the future.
Klopovich et al. [12] enumerated the following con-
tributions of school attendance to the well-being of
children with cancer: (1) provides social contacts
with peers; (2) boosts morale; (3) counterbalances
boredom; (4) maintains dignity; and (5) normalizes
life. All these assets are facilitating factors which
promote the quality of life of children with cancer
and enhance their mental health. Children who are
denied continued school participation are denied a
major opportunity to engage in age-appropriate
goal-oriented behavior, which may lead to hopeless-
ness, learned helplessness and despair [7, 44, 45]. The
accompanying social isolation experienced by chil-
dren with cancer has been related to problems in
adaptation to the disease [26, 39,46, 47].

In the 1980s, realizing the significance of regular
school attendance by children with cancer, the American
Cancer Society funded research projects designed to
develop school intervention programs to ease the return
of children with cancer to school and to identify cogni-
tive dysfunction that might be due to treatment. This
explains the abundance of school intervention programs,
each with its unique characteristics, throughout the USA
and Europe [48]. However, in 1997, realizing that
return to school of children with cancer could not be
taken for granted, the Leukemia Society of America
made the development of school re-entry programs a
top priority [18].

Survey of School Intervention Programs

The objectives of most school intervention programs
are: (1) to open channels of communication between
the child, parents, hospital staff, school personnel and
peers; (2) to safeguard academic progress and peer
relations; (3) to facilitate a smooth return to school;
and (4) to prevent delayed psychosocial difficulties.
Table 10.1 presents a representative sample of school
programs to date.

As soon as the child is diagnosed with cancer, the
child’s teacher is contacted and a school conference
is scheduled with school personnel, either in the hos-
pital [12,14,17,48-50] or in the school [18,26, 51—
53]. The scheduled school conference is conducted,
in general, between a hospital interdisciplinary team,
such as the hospital teacher, pediatric oncology
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nurse and team psychologist, and school personnel,
such as the school nurse, teacher counselor and prin-
cipal [14]. The pediatric oncology nurse [18] or the
pediatric hematologist [48] provides information
about the child’s specific disease, treatment options,
expected side effects and realistic prognosis. The hos-
pital psychologist suggests how to deal with peer
reactions and encourages maintaining contact with
the child during prolonged absences [14].

Some school intervention programs identified liai-
son professionals to play a central role in the imple-
mentation of school intervention. Deasy-Spinetta
[48] identified the classroom teacher, the school psy-
chologist and the school counselor as playing a piv-
otal role in facilitating the school intervention
program. Klopovich et al. [12] preferred the school
nurse to play a valuable role in the reintegration of
the child with cancer into the school for three rea-
sons: (1) the school nurse is the source of informa-
tion for health-related issues; (2) the authors report
findings that suggest that the school nurse is the
most pessimistic with respect to the child’s prognosis;
and (3) the school nurse is the best trained to deal
with medical problems that may occur, such as
bleeding, fever and chickenpox exposure. Other
authors have designated the hospital teacher as the
liaison between the hospital and the school [52]. The
liaison person is in charge of setting up the school
conference and periodic follow-up visits to the
school. Katz et al. [26] identified the hospital pediat-
ric psychologist as the one to open channels of com-
munication between the hospital and the school. He
or she is in charge of setting up the conference in the
child’s school with the teacher, focusing on the
child’s medical and psychosocial concerns, such as
school attendance, grades and discipline. Other
authors delegated this role to the pediatric oncology
nurse [18, 51], while still others identified the teacher
counselor [22, 48] or the social worker [17] as the one
to implement school intervention, whether at home
or in the school. Some school intervention programs
focus not only on the child and school personnel but
also on the concerns of parents and siblings. A
school re-entry program implemented in Alberta
Children’s Hospital in Alberta, Canada, includes, in
addition to school conferences with teachers, work-
shops for parents and siblings to facilitate the return
of the child with cancer to school [53].

Some comprehensive school intervention programs
not only address the concerns of the child, parents and
teachers, but also focus on the needs of the child’s
classmates [1, 18,26, 51-53]. The presentation in the
child’s classroom begins with discussing the classmates’

experiences with cancer, followed by information
about childhood cancer according to the developmen-
tal phase of the children. Emphasis is placed on some
basic facts, such as that the disease is treatable and not
contagious. The peers are encouraged to keep in touch
and support their sick friend [26]. Hacker, Klemm and
Bopple [52] and Adamoli et al. [1] reported that a phy-
sician visits the child’s school and provides information
about childhood cancer to the classmates. Whitsett,
Pelletier and Scott-Lane [53] relate that, because of
recent budget constraints, their visits to schools have
been discontinued and, instead, a handbook entitled
Childhood Cancer, School Re-Entry is sent to each
school to assist teachers in managing the child with
cancer safely back to school.

All school intervention programs are implemented
after permission is received from the parents and the
child with cancer. The child with cancer is involved in
some intervention programs [26] and, although they
are encouraged to attend the class presentation, most
abstain [18]. Instead of a school conference, a few
school intervention programs entail a one-day seminar
conducted for school personnel in the hospital. One
such program was initiated as early as 1978 by Ross
and Scarvalone [17]. The authors identified the social
worker to play a principal role in the implementation
of the one-day seminar. The objectives of the seminar
were: (1) to increase the participants’ knowledge about
childhood cancer; (2) to increase their confidence to
deal with the child with cancer upon his/her return to
school; and (3) to increase their ability to share infor-
mation with classmates. The one-day seminar con-
sisted of frontal lectures followed by small-group
discussions and a tour of the pediatric cancer facility.
Larcombe and Charlton [50], like Ross and Scarvalone
[17], have conducted study days for teachers. The first
part of the seminar consisted of information about
childhood cancer provided by hospital staff, and the
second part consisted of small-group discussions on
either the teachers’ personal experiences with cancer or
on relevant topics dealing with prevention of cancer,
such as smoking, sun exposure, etc.

In the past few years, school re-entry programs have
been initiated by parents, teachers and hospitals. Sam-
ple class presentations appropriate to different age lev-
els [54] and other materials including videos are
available through resources such as the Leukemia and
Lymphoma Society [55]. In an environment of finan-
cial concerns, this trend is understandable; however, it
cannot replace the comprehensive school reintegration
program initiated and applied by the hospital-based
interdisciplinary team in coordination with parents,
child and school personnel.
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Evaluation of School Reintegration Programs

All the authors conducting school intervention programs
report favorable outcomes. Some studies report positive
feedback from parents, children and teachers [18, 26, 51].
Other studies suggest an increase in the teacher’s confi-
dence [52,56] and knowledge [17,50], and increased
optimism and alleviation of fears [17]. The most signifi-
cant finding of school intervention programs is the
smooth reintegration of the child with cancer back into
the school [49] and improved school attendance [1, 12].
School reintegration programs involving children
and adolescents with cancer have not been widely or
rigorously assessed, primarily due to methodological
limitations. In 2008, in a review of the recent literature,
Ranmal and colleagues [57] identified only two well-
designed studies. The first, conducted by Katz and col-
leagues [58] employed a before and after design as
compared to a retrospective standard care control
group, and the second, conducted by Varni and col-
leagues [59], used a multicenter randomized controlled
clinical trial design. Both attested to the success and
high social validity of a comprehensive school
reintegration intervention. Findings of the former sug-
gest that, in pre and post comparisons as well as in
comparison to a retrospective standard care control
group, children in the school reintegration group had
reduced depression, increased self-esteem, and
enhanced interpersonal, scholastic and behavioral
functioning. The latter compared a group of children
who received social skills training in addition to school
reintegration intervention with a group of children who
received only the school reintegration intervention.
The parents of the first group reported fewer behav-
ioral problems, greater school competence and
enhanced social supports at 9 months. However, these
initial findings were demonstrated with low statistical
power, leading the authors to conclude that these ini-
tial findings did not demonstrate superiority of social
skills training when added to the school reintegration
intervention. Consequently, in an environment of
financial concerns, it may be more efficacious to iden-
tify those children who are at risk for social skills defi-
cits and provide them with social skills training, rather
than allocating limited resources across all children.

Preventive Intervention in the School for Children
with Cancer: The Perceived Personal Control (PPC)
Crisis Model

Theoretical Background

Preventive intervention is based on a theoretical
model of crisis that has received empirical and

theoretical verification [60-62]. The theoretical crisis
model is a synthesis derived from Lazarus’ [63]
notion of idiosyncratic perception of the stressor
and Caplan’s [42] notion of availability of a coping
response that mediates between the individual’s
appraisal of the event and his response to it. The
theoretical crisis model, denoted as the Perceived
Personal Control (PPC) Crisis Model, explains the
locus and intensity of crisis as a function of the
PPC of the individual. It is assumed that the poten-
tial benefit of the PPC is derived from a combina-
tion of perceived control on the emotional,
cognitive, and behavioral levels.

The PPC model has significant implications for
crisis intervention. It calls for manipulation of situa-
tional variables, such as natural and organized sup-
port systems, information, anticipatory guidance,
and the person’s share in the decision-making pro-
cess, as well as task-oriented activity geared to
enhancing emotional, cognitive and behavioral con-
trol of the individual, respectively. The PPC model
adheres to the goals of primary prevention, namely
preventing emotional dysfunction in a population
free of psychiatric symptomatology, and implies
intervention on two distinct but complementary lev-
els: (1) preventive intervention administered by a
network of natural and organized support systems,
denoted as Personal Interaction; and (2) introduc-
tion of changes in policies, structures and allocation
of resources and services in the relevant depart-
ments conducive to positive mental health, referred
to as Social Action [42].

The PPC Preventive Intervention Model has been
implemented at Rambam Medical Center in Haifa,
Israel, since 1980, and has been successfully applied,
for example, to the following populations at risk from
a mental health point of view: (1) caesarean birth
mothers [60-62, 64]; (2) children undergoing elective
surgery and their parents [65]; (3) changes in policies
designed to promote mental health for children
with leukemia [66]; (4) children with leukemia [67];
(5) changes in policies designed to enhance quality of
life for children with cancer at the end-of- life [68]; and
(6) children with cancer at the end of life [69]. In 1986,
the PPC Preventive Intervention Model for the caesa-
rean birth population and pediatric surgery patients
was selected by the American Psychological Associa-
tion (APA) Task Force on Promotion, Prevention and
Intervention Alternatives in Psychology as an exem-
plary model with another 13 primary prevention mod-
els and was published by the APA in 1988 in a book
entitled 74 Ounces of Prevention: A Casebook for
Practitioners [70].
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Preventive Intervention Based on the PPC Model for
Children with Cancer and their Parents

Preventive intervention based on the PPC model is
one of the emerging preventive technologies [71, 72].
It empowers people by increasing control over their
lives by either competence building or by modifying
institutional practices that contribute to dys-
functional outcomes for the target population that is
the focus of the preventive intervention. Thus, the
PPC preventive intervention is both preventive and
empowering, since mental health promotion activi-
ties are clearly empowering as well as preventive
[72]. In this chapter, a comprehensive preventive
intervention on both counts for pediatric cancer
patients is presented, with particular emphasis on
preventive intervention in the school. Preventive
intervention is implemented by an interdisciplinary
staff designed to answer the specific concerns of chil-
dren with cancer, their parents, siblings, teachers and
peers. The interdisciplinary staff consists of psychol-
ogists, social workers, art and music therapists, hos-
pital teachers, teacher counselor and volunteers who
empower the child and parents, each in his/her area
of expertise to deal with the threatening disease and
its emotional sequelae.

The content of preventive intervention is to enhance
emotional, cognitive and behavioral control of pediat-
ric cancer patients. Emotional control is achieved by
convening a network of support systems around the
pediatric cancer patient, consisting of natural supports,
such as the parents and peers, and organized supports,
including an interdisciplinary staff and survivors of
childhood cancer. Cognitive control is achieved by the
provision of information with respect to diagnosis,
treatment options and medical tests, anticipatory guid-
ance with respect to expected side effects of chemo-
therapy and a share in the decision-making process
with respect to timing medical tests, starting treatment,
preferred ways of induction of anesthesia, etc. Behav-
ioral control is attained by task-oriented activities,
making the child an active participant in his/her treat-
ment and recovery process. Activities include caring
for the Broviac catheter, taking the medication,
patient-controlled analgesia, employing relaxation,
guided imagery and problem-solving techniques, and
reintegration into the school system as soon as is medi-
cally feasible.

Mental health services consist of crisis intervention
and supportive counseling. In most instances, the hos-
pital-based medical psychologist attends the session
when the pediatric hemato-oncologist imparts the
diagnosis to the child. In the initial phase of diagnosis,

a considerable amount of time is spent with the par-
ents and the child and siblings to assist them in assimi-
lating and coping with the threatening situation. In
addition, a series of 6-8 workshops are conducted for
parents and children by an interdisciplinary staff on
relevant topics such as: (1) childhood cancer and treat-
ment options; (2) expected side effects of chemo-
therapy; (3) psychological coping with cancer;
(4) siblings’ coping; (5) significance of school attend-
ance; (6) nutrition; (7) innovative treatments, such as
bone marrow transplantation, and (8) meetings with
pediatric cancer survivors.

Follow-up of the child and his/her parents is con-
ducted during hospitalization and day-care treatment,
as well as during the maintenance phase and the medi-
cal follow-up in the outpatient clinic. Psychological
intervention is more intensive during the initial phase
of diagnosis and the induction phase, and as needed
during continuation of treatment. At times of crises,
relapse or the terminal phase, psychological interven-
tion is considerably more intensive.

Preventive intervention is complemented by a
series of changes in policies in the Department of
Pediatric Hematology Oncology, designed to pro-
mote the mental health of pediatric cancer patients.
Great care is taken to differentiate between necessary
pain and unnecessarily painful procedures. In order
to reduce pain and ameliorate fears associated with
invasive medical procedures, such as bone marrow
aspiration (BMA), bone biopsy (BB) and lumbar
puncture (LP), a combination of psychological prep-
aration and pharmacological agents is employed.
The psychological preparation consists of anticipa-
tory guidance coupled with relaxation and guided
imagery techniques and parental presence. The phar-
macological preparation employed consists of con-
scious sedation by administration of midazolam
through the Broviac or Port catheter by the pediatric
hemato-oncologist for LP, and deep sedation admin-
istered by a pediatric anesthesiologist for BMA and
BB. Changes in the policies of the departments cater-
ing to pediatric cancer patients to foster positive
mental health are discussed elsewhere [67].

Preventive Intervention in the School
Historical Perspective

Preventive intervention in the school is one facet of a
comprehensive preventive intervention approach for
pediatric cancer patients. The general objective of pre-
ventive intervention in the school is to open channels of
communication between hospital staff, parents,
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children, school personnel and classmates. As early as
1982, a school conference was scheduled in the hema-
tology outpatient clinic between an interdisciplinary
hospital staff consisting of a pediatric oncology nurse,
a hospital-based medical psychologist, a social worker,
and school personnel, which included the child’s
teacher, school nurse and guidance counselor. The con-
ference was initiated with the permission of the parents
and the child. The purpose of the school conference
was to exchange information about the child. The
school personnel updated the hospital staff about the
child’s academic and social status, while the hospital
team imparted information about leukemia, its treat-
ment and side effects. School personnel were made
aware that the child would be absent from school for
some six to seven months because of the side effects of
chemotherapy, such as immunosuppression and
aggressive treatment regimens. In light of these con-
straints, a coordinated plan of action was set in motion
to care for the child’s academic and psychosocial
needs. Subsidized interim tutoring at home or in the
hospital was initiated. This service was enabled by a
series of laws enacted to safeguard the scholastic
achievements of pediatric cancer patients. The Minis-
try of Education makes it mandatory for each school
to provide from three to four hours weekly of home-
bound instruction. A personal computer is provided to
the children by volunteer organizations and access to
the internet in the Department of Pediatric Hematol-
ogy Oncology enables the children to participate in
class lectures in real time via Skype. Additional interim
instruction in computers is provided by a private orga-
nization subsidized by the Ministry of Education, and
an additional six weekly hours of tutoring are supple-
mented by the Israel Cancer Association. The teachers
are encouraged to reinforce continuous peer contact
and support while the hospital staff see to it that the
child attends class as soon as medically feasible. An
ongoing follow-up system was established, keeping
channels of communication open between the hospital
staff and school personnel.

Until 1986, the hospital-based medical psychologist
conducted occasional presentations in the class of the
sick child. However, in 1995, when an educational
counselor joined the pediatric hemato-oncology
department, preventive intervention in the school
became institutionalized and systematic, benefiting
every pediatric cancer patient.

Preventive Intervention for School Personnel

When the child is initially diagnosed as having cancer,
his/her teacher is contacted by the educational

counselor and a meeting is scheduled in the pediatric
hemato-oncology department. The conference is
attended by the pediatric hemato-oncologist, the hospi-
tal-based medical psychologist, the social worker and
the educational counselor. The school personnel
include the child’s teacher, school counselor, school
nurse and, occasionally, the school principal.

The school conference focuses on an exchange of
information about the child’s academic, medical and
psychological status. Topics such as childhood can-
cer, treatment options and expected side effects are
discussed. Teachers are made aware of the realistic
challenges associated with the child’s reintegration
process, as well as the dangers entailed in school
absenteeism for the mental health of the child with
cancer. Issues such as discipline, grading, peer
reactions and management of typical situations that
may be encountered when the child returns to school
are raised. Furthermore, a realistic expectation
about the child’s progress is provided. This issue is
particularly important since teachers who have a
pessimistic outlook about the child’s chances to sur-
vive are likely to refrain from making any demands
on attendance and performance. This attitude will be
internalized by the child, impairing his/her chances
for continued academic progress. In this context,
teachers are encouraged to be aware of their own
biases, to treat the child as a regular child and to
have realistic expectations about academic perform-
ance. Teachers are encouraged to maintain ongoing
contact between the child and the classmates, and
emphasis is placed on the significance of continuous
peer support and regular school attendance, not only
on the academic aspects of the child’s life but also on
his/her psychosocial adjustment in the long run. At
the same time, we impress upon teachers that chil-
dren should be reintegrated into their original clas-
ses. At the end of the conference, the school
personnel receive written material about relevant
topics and a date is set for a class presentation in the
school. The duration of the school conference is
about an hour and a half.

Preventive Intervention for Classmates

At the scheduled date, the interdisciplinary hospital
team, consisting of a pediatric hemato-oncologist, a
pediatric oncology nurse, a hospital-based medical
psychologist and the educational counselor arrive at
the child’s school for a class presentation. The child is
involved in the class presentation and encouraged to
attend with his/her parents and siblings. The class dis-
cussion begins with an airing some of the peer
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concerns about childhood cancer, allowing the peers
to express their feelings and to ask relevant questions.
The pediatrician provides information about child-
hood cancer, differentiating it from adult cancer.
Topics such as treatment procedures and expected
side effects such as hair loss, weight fluctuations,
immunosuppression, and the Broviac catheter are
discussed. The mental health expert deals with the
children’s death fears, and dispels rumors and mis-
conceptions associated with cancer, such as it being
contagious, and the threat of imminent death. The
children are encouraged to express their concern and
are encouraged to keep in touch with the sick child by
frequent visits and telephone calls. At times, the child
him/herself will express concerns, such as infrequent
visits by friends and the fear of being abandoned.
She/he may be willing to show his/her Broviac cathe-
ter to friends and answer some of their questions. A
videotape on the experiences of a childhood cancer
survivor is screened. In the last session of the class
presentation, the educational counselor asks the class-
mates to organize into groups and to draw pictures or
write poems for their friend to take home. The sick
child is also involved in this informal creative
endeavor. At the end of the session, she/he receives
the finished products made by her/his friends. The
duration of the class presentation is about two hours.
The educational counselor who serves as a liaison
between the hospital and the school maintains peri-
odic follow-up concerning the child’s school attend-
ance record and scholastic progress.

Evaluation of Preventive Intervention in the School
for Children with Cancer

In the past five years, we have conducted 213 sys-
tematic school conferences and class presentations,
from kindergarten to high school. We have received
positive feedback from everyone involved—children,
parents, school personnel and classmates. Moreover,
class presentations are perceived as a positive and
rewarding experience by the hospital staff involved
in their implementation. Systematic follow-up con-
ducted by the educational counselor who serves as a
liaison between the hospital and the school reveals
regular school attendance by all children with can-
cer who can attend school.

We have witnessed a remarkable evolutionary pro-
cess in which various segments of the Israeli commu-
nity have opened up and are willing to deal with cancer
facts, thereby reducing the stigma associated with can-
cer and fostering more positive attitudes toward survi-
vors of childhood cancer. We have reached Arab and

orthodox Jewish populations who, traditionally, were
reluctant to disclose issues that were considered secret
and private. This openness in the Israeli community
facilitates a smoother reintegration of children with
cancer back into the school system and gradually fos-
ters more positive and optimistic cancer-related
attitudes.

Conclusion

Paradoxically, the improved survival of children
with cancer has brought into focus new problems
affecting their psychosocial adjustment, problems
such as absenteeism, school performance, school
anxiety, social isolation and the misconceptions of
teachers and peers. Consequently, it is becoming
increasingly evident that successful rehabilitation of
the child with cancer demands comprehensive pre-
ventive intervention, focusing on all aspects of the
child’s life and not only on medical control of the
disease as she/he moves on the continuum from diag-
nosis to subsequent school reintegration and rehabil-
itation. Recent studies have suggested that school
attendance, participation in school activities and
peer support are mediating, buffering factors that
affect the perception of the stressors associated with
cancer and the child’s psychosocial adjustment. The
implications of these studies cannot be overstated.
The more integrated the child is in the school setting,
the more friends she/he has, the more likely that her/
his quality of life and mental health will be
enhanced. These findings hold true not only in the
short run but, indeed, in the long run; the adjustment
of survivors of childhood cancer is affected by the
extent to which the child was able to maintain social
relationships during the illness [38]. These data make
preventive intervention in the school an important
facet of comprehensive preventive intervention
designed to promote the mental health of children
with cancer. School re-entry programs are, thus,
cost-effective preventive interventions because they
can prevent future scholastic and psychosocial prob-
lems for children with cancer. Consequently, it is rec-
ommended that preventive intervention in the school
should be an integral part of the comprehensive
treatment plan of pediatric hemato-oncology centers
and should be provided to all newly diagnosed chil-
dren with cancer. The preventive intervention pro-
gram must be initiated as early as possible in the
treatment. Clinical and empirical findings indicate
that children who do not return to school early in
their treatment find it increasingly difficult to be
reintegrated at a later date [47]. This holds true for
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pediatric oncology patients in general. Special con-
sideration should be given to children who are at
risk for poor academic outcomes and children
treated for central nervous system [CNS] tumors and
leukemia, especially if they received CNS direct
treatment or intrathecal methotrexate [73].

Regular school attendance is a vital, normal devel-
opmental task for children in general and for children
with cancer in particular. Consequently, school
reintegration intervention serves as an important reha-
bilitative goal for children and adolescents with cancer
and acts as a moderator of children’s adjustment, espe-
cially in educational and occupational domains.

It is possible to differentiate two kinds of preven-
tive intervention programs in the school for newly
diagnosed children with cancer: (1) programs such
as annual seminars and workshops designed to
enhance communication skills for school personnel
to deal more effectively with cancer-related crises
[56]; and (2) school reintegration interventions tar-
geted specifically for teachers and peers who cur-
rently have a child with cancer in the classroom
[47]. Although the former generic intervention may
have a valuable educational purpose within a pri-
mary prevention realm, it may not be as effective as
more individualized, targeted presentations to teach-
ers and students who currently have in the class-
room a child recently diagnosed with cancer [74].
Given limited resources, targeted interventions are
more feasible and cost-effective. Yet, incorporating
systematic presentations on cancer facts into the
regular curriculum may increase cancer knowledge
among all children and may facilitate the accep-
tance of a specific child with cancer [75] as well as
alleviate fears associated with cancer in the commu-
nity. Both kinds of preventive interventions are
complementary and examples of primary interven-
tion at its best.
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Psychopharmacology in Pediatric Oncology

Elizabeth G. Pinsky, Annah N. Abrams

Introduction

The last decades have brought increasing recognition
of mental illness in all populations of children. There
has been a concurrent increased recognition of the
impact that mental illness can have on the health and
well-being of children with medical illness and the
impact that medical illness can have on a child’s mental
health. While pediatric psychopharmacology in the med-
ically ill child lags behind evidence-based adult practices,
there are nevertheless an expanding number of treat-
ment options. Here we will explore pharmacologic
considerations for children with cancer; these include
psychiatric side effects of common non-psychoactive
medications, psychoactive medications by indication,
and pharmacologic interactions and adverse effects at
the intersection of oncology and psychiatry.

Medications with Adverse Psychiatric Effects

Some children with malignancies will have new psychi-
atric symptoms while in treatment; others will experi-
ence exacerbation of preexisting difficulties, most often
with anxiety or mood. For some of these children,
symptoms may be related to anti-neoplastic or other
medications used as part of their treatment regimen.
The treatment team and families should be familiar
with the neuropsychiatric sequelae of common medica-
tions, in order that psychiatric side effects can be
promptly detected if they do occur, parents can be
guided and reassured about mild effects, and treatment
can be instituted early when appropriate.

Corticosteroids

Corticosteroids are frequently used for treatment of
childhood cancers, including standard chemotherapy
protocols for leukemias and lymphomas. They are also
used for management of adverse effects and sequelae of

treatment, including those associated with the treat-
ment of solid tumors (i.e., swelling and inflammation).
Corticosteroids are also associated with an array of
psychiatric adverse effects. In adult patients, the most
common psychiatric side effects include mild or moder-
ate changes in mood, sleep, and appetite [1]. Less often
corticosteroids may cause significant changes in mental
status including delirium and psychosis, or severe dis-
turbance of mood including depression and mania.
Effects are dose-dependent, with delirium and psycho-
sis more common for patients receiving high-dose cor-
ticosteroids [2]. There is generally resolution of
symptoms after cessation of steroid treatment; how-
ever, it is important to monitor for a few days follow-
ing discontinuation as the side effects often linger.

While the psychiatric sequelae of steroids in pediat-
ric patients are less studied, there is data in children
with hematologic malignancies [3, 4], as well as renal
and pulmonary disease that demonstrates a similar
pattern of adverse events [5,6]. Common adverse
effects include irritability, labile mood, sleep distur-
bance, anxiety and fatigue. Younger children tend to
be more affected [4].

Most steroid-induced symptoms, including mild
hyperactivity and irritability, are transient and can
often be managed with behavioral or environmental
intervention. The more significant psychiatric symp-
toms associated with corticosteroids can be successfully
treated with medications targeted at symptom clusters.
There is evidence for use of antipsychotics (e.g., risper-
idone) for steroid-induced mood disturbance and psy-
chosis in children [7-9]. Sleep difficulties and increased
anxiety can be treated with benzodiazepines. Rarely,
severe psychiatric symptoms, including depressed
mood with suicidality, mania or refractory psychosis,
may require adjustment in dose or even dis-
continuation of corticosteroid therapy. For children
who do experience mood disturbances on steroids, it
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can be helpful during ongoing treatment to prophylax
with an atypical antipsychotic prior to administration
of steroids [7].

Interferon

In pediatric oncology, Interferon-alfa (IFN) is used
for the treatment of malignant melanoma and giant
cell tumors. Data from adult populations who
received INF for viral hepatitis or malignancies dem-
onstrate significant and common psychiatric sequelae,
most frequently depressed mood, fatigue and anxiety
[10,11]. Adult data have also demonstrated that the
depressive syndrome associated with IFN can be suc-
cessfully prevented and treated with standard antide-
pressant therapy, most commonly the selective
serotonin reuptake inhibitors (SSRIs) [12, 13]. While
there is no data in pediatric populations, clinical
experience suggests that children with IFN-induced
depressed mood can also be treated with standard
depression treatment, including psychotherapy for
mild symptoms and antidepressants for children with
more significant symptoms. It is helpful to perform
baseline depression screening on all children prior to
treatment with INF and follow their mood symptoms
throughout the course of treatment.

Decision to Use Psychoactive Medications

When children with cancer present with psychiatric
symptoms, medications may be an important part of
their overall treatment. The scope of this chapter is lim-
ited to psychopharmacology; however, medications are
rarely (if ever) used as monotherapy, and adjunctive
non-pharmacologic treatment modalities are almost
always employed to boost efficacy, increase adherence,
and sustain response to pharmacologic management.
Options for non-pharmacologic treatment for depressed
mood and anxiety include traditional individual ther-
apy as well as family therapy and cognitive behavioral
therapy (CBT). Hypnosis, distraction, guided relaxa-
tion, and other behavioral techniques can be useful for
procedural anxiety and for anticipatory anxiety and
nausea. Even in delirium, non-pharmacologic environ-
mental interventions including frequent reorienting,
early mobilization, exposure to natural light and
prevention of dehydration, are important treatment
modalities. Finally, psychoeducation of patients and
families is essential for all symptom clusters and syn-
dromes, including psychotic illness.

There are some psychiatric urgencies common in
medically ill children where prompt pharmacologic
intervention is essential. These foremost include acute

agitation or aggression, though the acute mental status
changes seen in delirium, psychosis and mania also
require emergent pharmacologic intervention, whether
or not agitation is present. Substance withdrawal also
requires emergent treatment, including both the syn-
dromes with high mortality (i.e., alcohol and benzodi-
azepine withdrawal) and those that are severely
uncomfortable though not life-threatening (e.g., opiate
withdrawal). We also argue for prompt psycho-
pharmacologic treatment of children with dense symp-
toms and suffering associated with clinical depression
and anxiety. These children may be unable to fully
engage in non-pharmacologic treatments, and require
prompt alleviation of symptoms. Psycho-
pharmacologic treatment at the outset for these chil-
dren acknowledges the Herculean effort required to
engage in therapy when immobilized by depressed
mood or anxiety.

Similarly, there is compelling reason to consider
prompt medication evaluation for a child who has sig-
nificant functional impairment, even if he or she is able
to concurrently engage in therapy. Pharmacologic
intervention should also be considered for children
who have partial response to other interventions.
Finally, pharmacology is a reasonable choice for chil-
dren or families who simply prefer to start with medi-
cations as primary treatment, or for whom there are
barriers to other types of care. Common barriers to
therapy include time, cost, and availability; in many
parts of the world, including the United States, there is
a remarkable dearth of child mental health providers.

Commonly Used Psychoactive Medications in
Pediatric Oncology by Indication

For children with cancer who do require pharmaco-
logic management, treatment is often directed at symp-
tom clusters as opposed to formal psychiatric
diagnoses. Children will often, for example, present
with situational anxiety and will benefit from anxio-
lytic medications, but do not meet criteria for a gener-
alized anxiety disorder. Similarly, children may have
depressed mood and benefit from antidepressants dur-
ing treatment without meeting criteria for major
depressive disorder (i.e., symptoms lasting greater than
two weeks, multiple neuro-vegetative symptoms, etc.).
Finally, there is a great deal of symptom overlap for
individual children, medically ill or not, and symptom-
targeted treatments are often of greatest benefit. There-
fore medications are described here according to symp-
tom cluster: delirium and agitation, depressed mood,
anxiety and insomnia, and neuro-cognition (including
long-term survivors).
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Delirium and Acute Agitation

Delirium, also known as acute confusional state, is
a syndrome characterized by: (1) an acute onset and
a waxing and waning course; (2) disturbance of
arousal; and (3) cognitive impairment or confusion.
These symptoms occur either in the setting of an
underlying general medical illness or secondary to
substances including medicines or toxins [14], which
are commonly encountered in pediatric oncology
(see Table 11.1). There is a growing body of litera-
ture demonstrating that pediatric delirium is com-
mon, but under-recognized, and that the symptoms
of pediatric delirium are similar to those seen in
adult delirium [15-19].

In addition to confusion, other common symptoms
of pediatric delirium include hallucinations, delu-
sions, disorganized behavior, disorientation and dis-
ruptions in memory, mood, affect, and the sleep-
wake cycle [19]. The quality of the disturbance of
arousal in delirium may vary. Hyperactive delirium
may be associated with combativeness and agitation,
which can interfere with care and endanger the
patient or the care providers (e.g., a patient who
pulls at lines or who tries to get out of bed). Hypoac-
tive delirium is a state of quiet confusion, and as a
result is often overlooked by care providers since the
symptoms do not interfere with a child’s care. The
underlying mechanisms of delirium remain poorly
understood, but it is thought to represent derange-
ments in multiple neurotransmitter systems, particu-
larly dysregulation of acetylcholine and a state of
excess dopamine in the central nervous system.
Delirium is not a disease but a cluster of symptoms,

Table 11.1 Common oncologic medications associated
with delirium.

Amphotercin-B
Benzodiazepines
Cyclosporine
Cytarabine
Diphenhydramine
Glucocorticoids
Interleukin-II
L-aspariginase
Methotrexate
Opiate pain medications
Tacrolimus

Sources: [2, 86-89].

and has a broad array of potential underlying causes.
It may be caused by systemic illness (e.g., infection,
electrolyte derangement), by central nervous system
processes (e.g., intracranial mass, stroke), or by
exposure to medications or other toxins. Medications
that are regularly used in pediatric oncology are a
frequent cause of delirium, including anticholingergic
agents like benzodiazepines and opiates and many
chemotherapeutic agents (see Table 11.1).

While definitive treatment for the delirious patient
must be identification and treatment of the underlying
cause of the syndrome, it is important to treat the delir-
ium while the etiology is being determined in order to
ensure safety for patients and staff. Environmental
interventions, including reassurance and frequent reor-
ienting to place and familiar people, can ameliorate
some of the stress and behaviors associated with delir-
ium. Pharmacologic interventions can ease distressing
symptoms including psychosis and fear as well as
decrease agitation. While staff will readily treat the agi-
tated patient, we also advocate treating the hypoactive
delirious patient, who may not interfere with care or
endanger themselves, but who nevertheless may be
suffering.

Dopamine blockade is the mainstay of pharmaco-
logic management, and for adult patients haloperidol
delivered intravenously is the traditional treatment of
choice [20]. IV haloperidol has minimal anticholiner-
gic activity, is calming but not sedating, and has little
or no risk of hypotension or respiratory depression.
Haloperidol does carry a risk of cardiac arrhythmia
related to QTc prolongation, and caution should be
used for patients with electrolyte derangement, with
underlying cardiac conduction abnormalities, or for
those on other QT prolonging agents (reviewed in
greater depth later in this chapter). While delirium in
young children has historically been under-recognized
or treated with environmental interventions only (i.e.,
restraint), there is evidence for the use of IV haloperi-
dol even in young infants [16,21]. Atypical antipsy-
chotics have become increasingly first-line agents for
delirious patients who are able to take oral medica-
tions. Olanzapine, risperidone and quetiapine are all
good oral agents for treatment of the delirious
patient, with some evidence for use in the pediatric
oncology population [22].

Benzodiazepines should almost always be avoided in
the delirious patient (with the notable exception of
delirium caused by alcohol or benzodiazepine with-
drawal). Benzodiazepines are likely to exacerbate anti-
cholinergic effects, and compound the core symptoms
of confusion and disorientation. Diphenhydramine can
also exacerbate confusional states.
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Depressed Mood

As reviewed in Chapter 9 on the psychiatric impact of
childhood cancer, the majority of children with malig-
nancies do not develop significant long-term psycho-
logical distress, and overall children with cancer are
similar to their peers in terms of their emotional health
[23-25]. That said, depression is a common illness in all
populations of children and adolescents, with an esti-
mated incidence by the end of adolescence of 20% [26],
and there is evidence that some subgroups of children
with cancer may be at increased risk [27].

Children with cancer who do present with clinically
significant depression and who require psycho-
pharmacologic intervention are, for the most part,
treated similarly to their well peers. The treatment is
most distinguished by the challenges involved in
diagnosing depression and monitoring the response
to treatment in the setting of active medical illness.
The neurovegetative signs and symptoms of depres-
sion, including changes in sleep, appetite, energy and
cognition, may all be impacted by both cancer and
cancer treatments. Therefore, when assessing response
to treatment, it is important to consider improvement
in the symptoms of depression that are more indepen-
dent of physical illness, including apathy, hopelessness
and anhedonia, than the symptoms of sleep, energy
and appetite.

Data on antidepressant treatment specific to chil-
dren with malignancies is lacking, though there are
some small studies demonstrating that SSRIs are well
tolerated and efficacious in children with cancer [28].
Moreover, there is evidence that pediatric oncologists
frequently prescribe SSRIs for treatment of depression
and anxiety [29, 30]. It is similarly our clinical experi-
ence that SSRIs are frequently used and safe treat-
ments for the pediatric oncology population. Most
important, there is strong data supporting the use of
the SSRIs as first line pharmacologic treatment for
healthy children and adolescents with depression [31].

The SSRIs are a class of compounds that act in the
central nervous system primarily by increasing the con-
centration of the neurotransmitter serotonin—initially
through potent inhibition of serotonin reuptake at the
synaptic cleft, and then by a more gradual process of
re-equilibration of the neurotransmitter system. To
date, the largest study of SSRIs in children is the Treat-
ment for Adolescents with Depression Study (TADS).
TADS was a large-scale, randomized controlled trial
(RCT) that showed favorable results for the use of
combination treatment with SRRIs and psycho-
therapy. In TADS, 439 adolescents aged 12 to 17 with
moderate to severe depression were randomized to

treatment with: (1) fluoxetine alone; (2) cognitive
behavioral therapy (CBT) alone; (3) a combination of
fluoxetine and CBT; or (4) placebo only. After 12
weeks, 71% of children responded to the combination
treatment of fluoxetine and CBT, 61% responded to
the fluoxetine-only treatment, 43% responded to the
CBT only treatment, and 35% responded to placebo
only [32].

In addition to evidence regarding their efficacy, the
SSRIs are generally well tolerated and do not require
cardiovascular or ECG monitoring or blood work,
which is particularly important when attempting to
minimize invasive procedures for pediatric cancer
patients. The most common side effects of the SSRIs
are headache and gastrointestinal symptoms includ-
ing nausea and diarrhea, which often improve within
5-7 days of initiating treatment. Other common
adverse effects include sleep disturbance (insomnia or
somnolence), restlessness, changes in appetite
(increase or decrease), and sweating. Sexual dys-
function is another common side effect of the SSRIs,
and it is important to be honest with adolescent
patients about this risk. There is also some risk of
mood destabilization when treating children with
SSRIs. Some children, particularly younger children,
may develop disinhibition with silliness, impulsivity,
agitation, and behavioral activation within days or
even hours of initiating treatment with an antidepres-
sant [33]. These symptoms of activation resolve with
discontinuation of the medication, and are distinct
from symptoms of mania or hypomania that may
develop weeks after initiation of antidepressant ther-
apy. These later symptoms, sometimes referred to as
“bipolar switching,” can indicate an underlying
bipolar diathesis. Additional adverse effects that are
rare but that have particular relevance to the pediat-
ric oncologist, including serotonin syndrome and
hematologic effects, are discussed at greater length
later in this chapter.

While medications within the class of SSRIs all act
with one putative mechanism, they are in fact a chemi-
cally heterogeneous class of compounds with different
pharmacokinetic and pharmacodynamic properties
and different side-effect profiles (see Table 11.2).
Although the SSRIs have similar efficacy overall,
many children and adults will respond to one SSRI but
not to another, with no clear pattern to responders and
non-responders. There are a variety of factors to con-
sider when selecting a specific SSRI for first-line treat-
ment. These include side-effect profile, anticipated
drug interactions, and pharmacokinetic considerations
including half-life. Many of these properties are
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Table 11.2 Characteristics of antidepressant medications used in pediatric patients.

Elimination Starting Adult target Notes
half-life (hr) dose (mg) dose (range)
SSRIs
Citalopram 33 5-10 20 (20-80) Fewest drug-drug interactions
Escitalopram 22 2.5-5 10 (10-20) FDA approved for depression ages >12
Fluoxetine 87 5-10 20 (40-80) Most studied in children with MDD, FDA
approved for depression ages >7
Fluvoxamine 19 12.5-25 200 (50-300) Pediatric data for anxiety, approved for OCD
ages >8. Sedating.
Paroxetine 21 5-10 20 (20-60) Not first-line, use in children <18 prohibited in
Europe
Sertraline 26 12.5-25 50 (50-200) Approved for OCD ages >6
Other
Bupropion 15 37.5 300 (75-450) Demonstrated efficacy in ADHD
Duloxetine 12 20 40 (40-120) Evidence for use in chronic pain for adults
Mirtazapine 30 7.5 15 (15-45) Prominent weight gain, sedation
Venlafaxine 3.6 18.75-37.5 300 (75-375) Significant discontinuation syndrome, associated

with tachycardia and hypertension

Sources: [90,91].

summarized in Table 11.2; specific notable qualities
relevant to for the pediatric oncology patient of the
individual SSRIs are discussed here.

Among the SSRIs, fluoxetine is distinguished by a
particularly long half-life and by the presence of an
active metabolite, norfluoxetine, which has an elimina-
tion half-life of 7-14 days. This characteristic makes flu-
oxetine a good choice for children or families who
struggle with medication adherence. However, this may
be problematic for children who develop adverse mood-
related effects, including disinhibition or bipolar switch.
For these children, behavioral or mood symptoms may
persist for weeks while fluoxetine and its metabolites are
gradually eliminated. Citalopram and its s-enantiomer,
escitalopram, have the lowest rate of drug-drug interac-
tions, which makes them a good choice for the child
with cancer who is likely taking many concurrent medi-
cations. While the SSRIs as a class overall are likely to
cause some activation, fluvoxamine is more likely to
cause sedation and can be helpful for children with
sleep-onset difficulties. The majority of existing data on
fluvoxamine is in children with anxiety, however, and
there are no controlled trials of fluvoxamine in children
or adolescents with depression. Paroxetine has the
shortest half-life and is most likely to cause an
uncomfortable discontinuation syndrome, requiring a
long taper. In our experience, paroxetine is also the

most likely to cause activation and akathisia. Of note,
in December 2004, the European Medicines Agency
prohibited the use of paroxetine in children under 18
because of data around risk of suicidality, which is dis-
cussed at greater depth later in this section.

Government regulation of medications is an addi-
tional consideration, and the status of individual SSRIs
varies internationally. In the United States, only two
SSRIs are approved for use in treating depression in
children and adolescents: fluoxetine for children 7 and
older, and escitalopram for children 12 and older. In
practice, both citalopram and sertraline are commonly
prescribed “off label” to children with depression, and
have data supporting their efficacy and tolerability for
this indication. Fluvoxamine and sertraline are both
approved by the United States Federal Drug Agency
(FDA) for use in children with obsessive-compulsive
disorder.

Once an SSRI is selected, it should be started at
a low dose and gradually titrated upwards (see
Table 11.2). This is particularly important to minimize
common side effects such as nausea and diarrhea. All
SSRIs take 4-6 weeks to reach full efficacy; improve-
ment should be assessed and dosages adjusted upwards
as appropriate in 2-4 week intervals. Children who
have no response at 8 weeks are likely to need alterna-
tive treatment, with a goal of remission of symptoms
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by 12 weeks. Pediatric depression is an illness with high
rates of relapse. A randomized, controlled fluoxetine
discontinuation trial showed that continued treatment
with SSRIs is associated with lower rates of relapse
(40%) compared to continued treatment with placebo
(69%) [34]. While there is no consensus about the ideal
length of treatment, antidepressant therapy should
generally be continued for a minimum of an additional
6-12 months after full remission of symptoms has been
achieved. Once the decision to discontinue the antide-
pressant has been reached, both clinician and parents
should closely monitor for signs of re-emerging depres-
sion. With the exception of fluoxetine, all SSRIs must
be tapered to avoid an uncomfortable discontinuation
syndrome that may include nausea, diarrhea, head-
ache, cognitive dulling and mild electric shock-like or
“zinging” sensations in the extremities. Paroxetine is
the most likely to cause discontinuation syndrome, and
requires particular care when tapering.

Approximately 60% of healthy children and adoles-
cents will respond to initial treatment with an SSRI
[35]. For those who do not respond to first-line treat-
ment, a number of second-line options exist. Switching
within class to another SSRI is a reasonable first step
with demonstrated efficacy and safety in both children
and adolescents. The Treatment of Resistant Depres-
sion in Adolescents (TORDIA) study evaluated 334
adolescents ages 1218 with residual depressive symp-
toms after initial treatment of adequate duration with
an SSRI at adequate dose [36]. The adolescents were
randomized to: (1) a medication switch alone or (2) a
medication switch in combination with CBT. Patients
were further randomized to medication switch to either
(1) venlafaxine, a selective noradrenergic reuptake
inhibitor (SNRI) with serotonergic and noradrenergic
activity, or (2) an SSRI other than that used in their
initial treatment. A switch to either medication in
combination with CBT was more effective than a med-
ication switch alone (54.8% v. 40.5%). Remission rates
were similar for SSRIs and venlafaxine, but SSRIs had
fewer side effects. Venlafaxine was also associated with
a higher rate of suicidal thoughts.

Few trials have evaluated the effects of other classes
of antidepressants for the treatment of depressed
youths. Mirtazapine is a serotonin and adrenergic
receptor blocker that has showed efficacy for treatment
of depression in adults; there are no randomized con-
trol trials in children and adolescents, though there is
some data demonstrating safety [37]. That said, mirta-
zapine has a side-effect profile characterized by weight
gain and somnolence, which can be useful for treating
weight loss and insomnia in adolescents with cancer.
Bupropion is a novel antidepressant with dopaminergic

and noradrenergic effects through an unclear mecha-
nism of action. It may be used as monotherapy for
depression, as an agent to augment partial response to
an SSRI, or as a second-line agent for ADHD. There is
evidence from ADHD studies supporting its safety in
the pediatric population [38,39]. There is some data
associating bupropion with reduced seizure threshold;
especially in patients with bulimia and history of sei-
zures or head trauma [40,41]. Therefore, in children
with intracerebral malignancies, those receiving high
dose methotrexate and those who are experiencing fre-
quent vomiting, caution should be used.

As described above, venlafaxine showed some effi-
cacy in the TORDIA study, but was associated with
side effects and increased risk of suicidality. In other
controlled studies venlafaxine has demonstrated supe-
riority to placebo for depressed adolescents, but not
depressed children [42]. Duloxetine is another SNRI
with similar mechanism of action. There are no con-
trolled studies of duloxetine for the treatment of chil-
dren or adolescents with depression. However, because
it is used to treat chronic and complex pain, it is often
prescribed by the pain service to our oncology patients.
Theoretically it should also be effective for depressed
mood, but should not be used as a first-line agent for
the treatment of depression in children. Similar to
duloxetine, tricyclic antidepressants are used for treat-
ment of chronic pain including syndromes commonly
encountered in pediatric oncology such as neuropathic
pain and migraine. Individual controlled trials as well
as a meta-analysis have shown that tricyclic antidepres-
sants are no better than placebo for the treatment of
child and adolescent depression [43]. Tricyclics are also
associated with more side effects than the SSRIs,
including anticholinergic and cardiac side effects, and
they can be fatal after an overdose. Although tricyclics
cannot be recommended for treatment of depression
alone, when used in consultation with a pain manage-
ment team and similar to duloxetine, they may have a
role for the depressed child with cancer.

Depression is a serious and, at times, life-threatening
illness. Whether or not they receive pharmacologic
treatment, some depressed children and adolescents
will experience thoughts of suicide or exhibit suicidal
behaviors during the course of their illness. There is
ongoing controversy about whether treatment with
anti-depressants increases the risk of emerging or wor-
sening suicidal thoughts. In 2004, an FDA meta-analy-
sis of 4100 children in 24 randomized controlled trials
examining nine antidepressants showed a two-fold
increase in emergence or worsening of suicidality (from
2 per 100 on placebo to 4 per 100 on antidepressants).
There were no completed suicides. In response to this
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meta-analysis, in October 2004, the FDA issued a
black-box warning on the use of all antidepressants in
children. In May 2007, in response to two additional
meta-analyses showing increased suicidality, this warn-
ing was expanded to include young adults up to age 24.
On the other hand, an epidemiological population-
based study published in 2003 showed an inverse corre-
lation between rates of antidepressant use in 10-19-
year-olds and completed suicides [44], suggesting a
protective effect of pharmacologic treatment.

The controversy surrounding this data continues.
The most clear and consistent message is that children
and adolescents with depression are at risk of self-harm
and should be monitored closely, regardless of treat-
ment strategy. The risks associated with treatment
should be carefully weighed against the risks of non-
treatment (which, of course, also include suicide). Cli-
nicians should ask about suicidal thoughts regularly,
and monitor especially closely in the weeks after initiat-
ing antidepressant medications and after any dosage
increase. Parents should be fully informed about the
data surrounding antidepressants and suicide, and
whether they elect to use medications or not, they
should understand two essential points: first, that wor-
sening mood or suicidality may emerge, and, second,
what they should do if either symptom does occur.

Anxiety and Insomnia

Anxiety disorders are common in childhood, with a
reported prevalence between 6% and 20%; they are
among the earliest psychiatric disorders to emerge
[45, 46]. The child with cancer most frequently presents
with procedural anxiety and anticipatory anxiety, even
in those who do not formally meet criteria for an anxi-
ety disorder. This is not unanticipated, given the
numerous anxiety-provoking events that they encoun-
ter, including blood draws, lumbar punctures, chemo-
therapy administrations, and hospital admissions.
These symptoms can be effectively treated with phar-
macologic agents, usually used in concert with behav-
ioral interventions. Children with cancer may also
suffer from acute stress disorder (ASD) or, if symptoms
persist, post-traumatic stress disorder (PTSD), as
reviewed in Chapter 9.

The SSRIs, reviewed at length in the preceding sec-
tion on depression, are also first-line treatment for the
pharmacologic management of childhood generalized
anxiety and for the long-term management of panic
disorders [47]. The most studied agents are fluoxetine,
fluvoxamine, and sertraline, though in practice all the
SSRIs are prescribed for this indication. SSRIs used
for anxiety are, in general, also given at similar doses

as those used in depression (see Table 11.2). Side effects
of the SSRIs (including the controversial data around
increased risk of suicidal thoughts) are also reviewed in
the above section on depressed mood.

Whether they are used for anxiety or depression,
SSRIs generally do not reach full efficacy until the
fourth to sixth week of treatment. Depending on the
severity of symptoms and the success of non-pharma-
cologic interventions, many children and adolescents
require more immediate relief of anxiety during the
weeks while an SSRI is reaching full effect. The benzo-
diazepines are safe and effective for this short-term
control of generalized symptoms, and can also be used
for rapid relief of acute anxiety (including pre-proce-
dural, anticipatory and panic).

The benzodiazepines are chemically related com-
pounds that potentiate GABA, the main inhibitory
neurotransmitter in the brain. They are distinguished
from each other by their pharmacokinetic profiles,
including rapidity of onset, duration of effect and pres-
ence or absence of active metabolites (summarized in
Table 11.3). Lorazepam possesses the added benefit of
acting as an anti-emetic—this mechanism of action
remains unclear. The main side effect of the benzodiaz-
epines is sedation. Some children, however, will experi-
ence paradoxical reactions with disinhibition,
aggression and agitation. In our experience, paradoxi-
cal reactions are seen more often in young children and
in those who have underlying cognitive and behavioral
disabilities. For this reason, we recommend caution
when using shorter-acting benzodiazepines in younger
children. The benzodiazepines also carry a risk of phys-
iologic dependence with chronic use through up-regu-
lation of GABA receptors.

In addition to temporary symptomatic relief of gen-
eralized anxiety and panic, benzodiazepines are also
the mainstay of treatment for intermittent or context-
specific anxiety, including pre-procedural anxiety.
Studies have demonstrated efficacy and safety of low-
dose oral midazolam in children with cancer under-
going needle-sticks [48], and oral agents including lora-
zepam are used with great frequency in both inpatient
and outpatient settings. Other non-psychoactive phar-
macologic interventions prior to procedures include
the use of mixed local anesthetic cream (EMLA) and
local anesthetics by superficial injection. There is also a
growing body of evidence around complementary
management of procedural anxiety and pain, including
hypnosis and guided imagery [49]. Ideally, minimizing
pain and discomfort associated with procedures or
treatments can prevent sensitization. These are often
unavoidable, however, and anticipatory anxiety and
nausea can emerge as a conditioned response [50].
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Table 11.3 Commonly used benzodiazepines.

Drug Half-life (hrs) Dosage Onset Route of Comments
[active metabolite]  equivalent (mg) admin
Midazolam 1-12 2 Very fast v, M Rapid tachyphylaxis
Oxazepam 5-15 15 Slow PO Extrahepatic
metabolism
Lorazepam 15-20 1 Fast 1V, IM, PO Anti-emetic
Alprazolam 12-15 0.5 Fast - PO
Intermediate
Chlordiazepoxide  5-30[36-200] 10 Intermediate IV, PO Frequent agent of
choice for alcohol
withdrawal
Clonazepam 15-50 0.25 Intermediate PO
Diazepam 20-100 [36-200] 5 Fast IV, PO

Sources: [92,93] Devlin JW, Roberts RJ. Pharmacology of commonly used analgesics and sedatives in the ICU: benzodiazepines,
propofol, and opioids. Crit Care Clin 2009 vii; Jul;25(3):431-449, Copyright Elsevier, 2009. Reproduced with permission.

Some children, for example, will develop anxiety with
nausea or vomiting on the way to the clinic or hospital.
For these children, aggressive and proactive treatment
of anticipatory symptoms with benzodiazepines (espe-
cially lorazepam) can both ameliorate current dis-
comfort and break the cycle of escalating anticipation
leading to escalating symptoms.

Insomnia may also emerge during cancer treatment,
and may represent a symptom of generalized underly-
ing anxiety or a manifestation of an acute stress
response. Insomnia in children with cancer may also
be related to medications (e.g., steroids, as reviewed
earlier in this chapter), other forms of treatment (e.g.,
frequent awakenings to void for children receiving
large amounts of IV hydration), to the loss of routines
or, for hospitalized children, simply the experience of a
strange bed, new caregivers, multiple interruptions or a
roommate [51]. Some children can be adequately
treated with non-pharmacologic interventions includ-
ing sleep hygiene. Many others will benefit from phar-
macologic treatments when hospitalized or when the
insomnia is interfering with their daily functioning.
Choice of agent should be based on drug interactions,
side effect profile, and quality of the insomnia. Agents
that decrease sleep-onset latency are appropriate for
children who have difficulty falling asleep, and longer-
acting agents should be used for children who have dif-
ficulty staying asleep. Commonly used agents are sum-
marized in Table 11.4.

The benzodiazepines are often first-line agents for
intermittent or time-limited treatment of insomnia in
children with cancer, because of their tolerability and

the added benefit of nausea control. The choice of ben-
zodiazepine should be based on duration of effect;
shorter acting agents such as lorazepam are appropri-
ate for children with delayed sleep-onset, and medium-
acting agents such as clonazepam are appropriate for
children who also have early awakening or difficulty
sustaining sleep. Some children will experience morn-
ing sedation, in which case a shorter-acting benzodiaz-
epine or alternative agent should be considered. As
when they are used for anxiety, tolerance to benzodiaz-
epines will develop over time, necessitating higher
doses to achieve similar results.

In the general pediatric population, over-the-
counter (diphenhydramine) and prescription (hydroxy-
zine) antihistamines are commonly administered to
children for insomnia. Anti-histamines act by blocking
H1 receptors in the central nervous system, and
decrease sleep-onset latency with minimal effect on
sleep architecture [52]. The H1 blockers are potent
anticholinergic agents. Common anticholinergic side
effects—including dry mouth, urinary retention, and
constipation—may be particularly unacceptable in
pediatric oncology patients, where similar side effects
of some chemotherapy agents may be compounded.
Antihistamines should always be avoided in children
with known or suspected delirium. Similar to the ben-
zodiazepines, some children will experience a paradox-
ical reaction and develop agitation after administration
of antihistamines and younger children are similarly at
higher risk for a paradoxical reaction.

Melatonin is a hormone secreted by the pineal gland
that regulates a variety of biological functions,
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Table 11.4 Medications commonly used for insomnia.

Class Mechanism Drugs Adult dose Half-life Comments

of action (mg) (hrs) [peak
[pediatric plasma]
dose]
Benzodiazepines ~GABA receptor  Alprazolam 0.125-0.5 12-15 Risk of physiologic
agonist dependence
Clonazepam 0.25-1 15-50
[1-4]
Lorazepam 0.5-2 15-20
Hormone Suprachiasmatic ~ Melatonin 2.5-5 0.5-1 Weak hypnotic
analogs nucleus [0.05 mg/ [0.5-1]
kg]

Antihistamines Histamine Diphenhydramine  25-100[0.5 4 -6[2-4] Significant anti-
receptor (Benadryl) mg/kg] cholinergic effects,
agonist risk of paradoxical

reaction
Hydroxyzine 25-100[0.6  6-24[2-4] Significant anti-
mg/kg] cholinergic effects,
risk of paradoxical
reaction

Antidepressants ~ 5-HT, serotonin ~ Mirtazapine 7.5-15 May have benefit in co-
agonist morbid depression

Trazodone 25-50 [0.5-2] May have benefit in co-
morbid depression

Alpha agonists a-adrenergic Clonidine 0.01-0.03 6-24 [2-4]  Narrow therapeutic
agonists index, hypotension

and bradycardia

Atypical DA blockade Olanzapine 1.25-5 Generally acute setting,

antipsychotics co-morbid delirium
or psychosis
Quetiapine 12.5-50
Non- Selective GABA  Eszopliclone 1-3 5-6[1] Class-wide there is
benzdiazepine type A minimal data in
GABA agonists children
agonists
Zaleplon 5-20 1[1]
Zolpidem 5-10 (IR) 2.5-3[1.5]
6.25-12.5
(XR)

Sources: [52, 54, 55,93, 94].
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including the sleep-wake cycle. Melatonin delivered
orally augments naturally occurring serum levels. Mel-
atonin is only a mild hypnotic, and is therefore most
useful in children with a wide range of circadian
rhythm disturbances (including jet lag, blindness, cen-
tral nervous system pathology, and, interestingly,
ADHD) [52]. Melatonin has been studied in pediatric
populations and has demonstrated safety and efficacy
at shortening sleep-onset latency [53-55]. It is impor-
tant to note that melatonin is a naturally occurring
compound and in the United States is therefore not
regulated by the FDA. The quality and consistency of
the commercially available preparations vary.

Clonidine is a centrally acting a, adrenergic ago-
nist that is widely used for treatment of ADHD in
children. It is also commonly used for insomnia.
Clonidine acts by decreasing adrenergic tone and has
efficacy in decreasing sleep-onset latency. Clonidine
has a short half-life, however, and may be less effec-
tive for sustaining sleep in children with frequent
awakenings. Clonidine was initially developed as an
anti-hypertensive, and side effects can include hypo-
tension, bradycardia and rebound hypertension with
rapid discontinuation.

Other medications used for insomnia include the
sedating antidepressants, trazodone and mirtazapine.
Both act centrally on the 5-HT(2) receptor. Trazodone
is an older antidepressant that has not shown efficacy
above placebo in the treatment of depression for chil-
dren, but can be useful in treating insomnia with co-
morbid depression. Trazodone has the rare but notable
side effect of priapism in boys, and this risk should be
communicated to patients. As described above, there is
no data to support use of the newer antidepressant, mir-
tazapine, in children or adolescents with depression, but
given prominent side effects of sedation and weight
gain, it can be a good choice for adolescents with insom-
nia and co-morbid depression with weight loss related to
illness or treatment. In the child with delirium or agita-
tion, sedating anti-psychotic medications such as quetia-
pine and olanzipine may be useful to treat insomnia. At
low doses, quetiapine acts as a sedative through block-
ade of histamine and «-1 adrenergic receptors. As dis-
cussed above in reference to their use in delirium, long-
term use of these agents is associated with weight gain
and metabolic syndrome. They are generally recom-
mended for short-term use, often in an acute setting.

There are a number of newer hypnotic agents used
for insomnia in adults, including zolpidem, zaleplon
and eszopliclone. These agents interact with the
GABA receptor but are chemically unrelated to benzo-
diazepines, and are more selective in their GABA bind-
ing sites. While they are increasingly widely used in

adult psychiatry, there is minimal data on their use in
children or adolescents [56, 57].

As reviewed in the previous chapter, a small subset of
children and adolescents with cancer will go on to
develop symptoms of PTSD related to their experiences
during diagnosis or treatment [58, 59]. These children
are generally treated identically to peers with PTSD
resulting from non-medical trauma. While CBT is the
mainstay of PTSD treatment for children, there is data
supporting the use of SSRIs in adult populations [60].
Antidepressants are frequently used in the pediatric
post-trauma population as well as antiadrenergic medi-
cations and antipsychotics [61]. Children are otherwise
treated symptomatically, with pharmacotherapy tar-
geted at insomnia or anxiety as described in this section.

Neurocognition Long-Term Survivors

There is mounting evidence about, and recommended
treatments for, the long-term neurocognitive sequelae
of pediatric cancer and cancer treatment. Children
with central nervous system (CNS) malignancies are at
particular risk of neurocognitive effects of treatment.
When compared with well siblings and with matched
survivors of non-CNS malignancies, children with
brain tumors are at significantly increased risk of neu-
rocognitive impairment as adults, as well as lower
socioeconomic status and educational attainment [62].
Effects are due to both primary effects of tumor or sur-
gical tumor resection, and to radiation to healthy tis-
sue. Risk factors for cognitive impairment include
younger age at diagnosis, female sex, and total dose of
radiation [63]. Children with hematologic malignancies
may also receive cranial radiation for prevention or
treatment of CNS disease, including many children
with acute lymphoblastic leukemia (ALL). Children
with ALL who are treated with cranial radiation show
similar difficulties with cognitive function and atten-
tion when compared with healthy siblings and children
with Wilms’ tumor [64].

In children with non-CNS malignancies who do not
receive brain irradiation, long-term neuropsychiatric
effects of chemotherapy are most common for those
treated with methotrexate (MTX), and in particular in
children treated with intrathecal MTX. Moreover,
there is data that intrathecal MTX has an additive
effect when combined with cranial radiation [65].
Intrathecal MTX is standard in many protocols for
treatment of ALL for prevention or treatment of CNS
disease. Compared to children with primary CNS
malignancy there is relative sparing of overall 1Q, with
sequelae preferentially impacting attention and execu-
tive function [66].
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There is mounting evidence for the efficacy of stimu-
lant medications in treating cognitive impairment
among these childhood cancer survivors. In a placebo-
controlled RCT of 106 survivors of CNS malignancy or
ALL, ages 6-18, almost half of the children (45.28%)
showed response to moderate-dose methylphenidate
over three weeks [67]. Children who had more symp-
toms reported by parents and teachers prior to treat-
ment had greatest response. A follow-up study of long-
term methyphenidate use showed improvement in atten-
tion and behavior problems in survivors of both acute
lymphoblastic leukemia and brain tumors [68].

The stimulant medications have excellent safety
data, and have been safely used since the 1940s. While
there has been controversy related to case reports of
sudden cardiac death, there is no data indicating an
association between the use of stimulants and increased
sudden cardiac death [69, 70]. The American Academy
of Pediatrics and the American Academy of Child and
Adolescent Psychiatry do not recommend routine
ECG monitoring prior to or during stimulant treat-
ment [71,72]. However, stimulants are sympatho-
mimetic agents, and can raise blood pressure and heart
rate. For this reason, package inserts do recommend
monitoring for children with known structural heart
disease or with family history of sudden death. In the
pediatric oncology and the childhood cancer survivor
population one must be cognizant of the prior treat-
ments they received and the impact this may have on
their cardiac function. We therefore recommend that
children who have received cardiotoxic medications
(e.g., adriamycin) or cardiac radiation (e.g., mantle-
field) should have ECG screening prior to the adminis-
tration of stimulant medications. Furthermore if there
is concern of cardiac function in addition to conduc-
tion, an echocardiogram may be indicated.

Similarly, it is important to remember that long-
term survivors of pediatric cancer may present with
psychiatric symptoms months or years after complet-
ing treatment, either later in childhood or as adults.
These same adults may have underlying neurcognitive
effects, may have been treated with adriamycin or chest
radiation, and may require special surveillance when
starting medications that carry risk of conduction
abnormalities or other cardiac effects.

Interactions and Adverse Effects of Psychiatric
Medications

Interactions

As with all drugs, the administration of psychotropic
medications requires consideration of pharmacokinetics,

pharmacodynamics and interactions. These considera-
tions are especially important for medically ill children
who are often taking multiple concurrent medications.
Here we will present a brief overview of pharmaco-
kinetics and pharmacodynamics, and discuss some of
the specific drug-drug interactions and adverse effects
of psychoactive medications that are most relevant to
the pediatric oncology population.

Pharmacokinetics can be thought of as the study of
how the body impacts administered drugs. Pharmaco-
kinetic properties of a medication include the route of
administration (e.g., oral, intravenous, etc.), the route of
absorption and distribution (e.g., plasma, adipose tissue,
etc.), the location of drug metabolism (e.g., plasma,
hepatic, etc.) and the route of excretion (e.g., renal, bili-
ary, etc.). Pharmacokinetic interactions occur when the
presence of one drug in the body changes the absorp-
tion, distribution, metabolism or excretion of another
drug. Many pharmacokinetic interactions involve
effects on the first-pass metabolism of drugs by the
enzymes within the large cytochrome P450 (CYP450)
system located within the liver. While a few psycho-
active medications are excreted un-metabolized (e.g.,
lithium), most will pass through the CYP450 system.
Drugs that are broken down by a given enzyme within
the CYP450 system are referred to as “substrates” of
that enzyme. Drugs that increase the activity of a given
CYP450 enzyme are called “inducers.” These drugs will
speed the breakdown of any other drug metabolized by
that enzyme, and can lead to lower serum levels of that
substrate. Similarly, some drugs decrease the activity of
a given enzyme and are known as “inhibitors.” These
drugs will slow the breakdown of any other drug metab-
olized by that enzyme, and can lead to higher serum lev-
els of that substrate. These interactions should be
considered when prescribing psychoactive medications,
and when considering whether to adjust dosages of
them or of other medications. For example, both tacro-
limus and cyclosporine are substrates of CYP450 3A,
which is inhibited by fluoxetine. Administration of flu-
oxetine may therefore result in higher than expected
serum levels of tacrolimus or cyclosporine, which may
then require a downward dosage adjustment. A selected
group of CYP450 enzymes with their substrates, inhibi-
tors, and inducers are listed in Table 11.5. Note that, for
some isoenzymes, a given drug may act as a substrate as
well as an inhibitor or inducer (thereby increasing or
decreasing the rate of its own metabolism).

Pharmacodynamics can be thought of as the study of
how the drug impacts the body. Pharmacodynamic
properties of a medication may include mechanism of
action, target receptor, receptor binding properties and
the dose-response relationship. Pharmacodynamic, or
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Table 11.5 Selected relevant CYP450 isoenzyme substrates, inhibitors and inducers.

Isoenzyme Inhibitors Inducers Substrates
1A2 Cimetidine, flouroquinolones, Cigarettes, Acetaminophen, fluvoxamine,
fluvoxamine, grapefruit juice modafinil, haloperidol, mirtazapine,
omeprazole olanzapine, TCAs
2C Fluoxetine, fluvoxamine, modafinil, ~Carbamazepine, Barbituates, diazepam, NSAIDs,
omeprazole, oxcarbazepine, prednisone PPIs, THC
sertraline
2D6 Bupropion, cimetidine, citalopram, = Dexamethasone Aripiprazole, atomoxetine,
duloxetine, escitalopram, codeine, duloxetine, haloperidol,
fluoxetine, methadone, hydroxycodeine, odansetron,
paroxetine, sertraline, TCAs risperidone, SSRIs, TCAs,
tramadol, trazodone,
venlafaxine
3A3,3A4,3A5 Antifungals, cimetidine, fluoxetine, Alprazolam, Alprazolam, aripiprazole, caffeine,
fluvoxamine, grapefruit juice, carbamazepine, carbamazepine, cyclosporine,
macrolide antibiotics, modafinil, dapsone, diazepam, methadone,
voriconazole oxcarbazepine, midazolam, prednisone,
ritonavir quetiapine, tacrolimus,

vinblastine, zolpidem

Notes: NSAIDS = non-steroidal anti-inflammatory agents; PPI = proton pump inhibitor; SSRI = selective serotonin reuptake inhibitor;
TCA = tricyclic antidepressant; THC = tetrahydrocannabinol (cannabis).

Sources: [92,95-97].

“drug—drug,” interactions occur when two medications
act on the same receptors or systems within the body
and cause alterations in the action of one or both
drugs. These interactions can be synergistically benefi-
cial or deleterious (and even life-threatening), and can
often be predicted and, if needed, prevented with
knowledge of the medications’ pharmacodynamics.
One specific complication of drug—drug interactions
to consider when prescribing psychotropic medications
is serotonin syndrome. Serotonin syndrome results
when serotonergic activity is abnormally high at both
central and peripheral serotonin receptors. Serotonin
syndrome is often characterized by the triad of
(1) altered mental status; (2) neuromuscular abnormal-
ities; and (3) instability of the autonomic nervous sys-
tem [73]. Symptoms are variable, but, in addition to
mental status changes, include hypertension, tachycar-
dia, hyperreflexia, diaphoresis, and hyperthermia. At
its most severe, serotonin syndrome can be life-threat-
ening. Serotonin syndrome is most commonly associ-
ated with the interaction between SSRIs and the oldest
class of antidepressants, monoamine oxidase inhibitors
(MAOIs). MAOIs inhibit enzymatic breakdown of
serotonin as well as the other monoamine neurotrans-
mitters (including norepinephrine and dopamine). Use
of the MAOI antidepressants with other serotonergic

agents is strictly contraindicated, and the recommenda-
tion is generally for a two-week “wash-out” period
between the administration of an MAOI and, for
example, an SSRI. Serotonin syndrome has also been
reported to occur when serotonin medications are used
in combination or in overdose, in both children and
adults [74, 75]. Most relevant to the pediatric oncology
population is the use of the 5-HT3 antagonist anti-
emetics (e.g., ondansetron and granisetron), as there
are a few case reports of serotonin syndrome associated
with the use of these 5-HT3 antagonists in combination
with antidepressants or fentanyl [76]. However, sero-
tonin syndrome in this situation is very rare and these
medications are routinely and safely used in combina-
tion. Weak MAOIs pose a similar but less profound
risk, and include linezolid and Procarbazine. Linezolid
is an oxazolidinone antibiotic used to treat resistant
gram-positive organisms, including those commonly
seen in children with cancer and hospital-acquired
infections (e.g., methicillin-resistant staph aureus, van-
comycin-resistant enterococci). Linezolid is also a
weak MAOI, and used in combination with antide-
pressants has been associated with over 20 case reports
of serotonin syndrome in the literature [77, 78], includ-
ing in children [79]. There are no prospective studies or
randomized controlled studies, but more recent
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retrospective case series of patients have revealed low
rates of serotonin syndrome in patients treated with
linezolid and SSRIs. These have included rates of 3%
in a study with n=72 and 1.8% in a study with n=353
[78,80]. For this reason, depending on the severity of
illness and with careful monitoring, it is often reason-
able to continue a previously prescribed SSRI, even
when linezolid therapy is started. Children should be
monitored closely for signs of mental status or vital
sign instability.

Adverse Effects of Psychiatric Medications

In addition to the pharmacokinetic and pharmaco-
dynamic considerations, psychotropic medications
may have adverse effects with particular relevance to
pediatric oncology. These adverse effects are
approached here according to organ system affected:
hematologic, cardiopulmonary and neurologic.

The hematologic adverse effects of psychoactive
medications are of particular relevance to the pediatric
oncology population. Clinically, the SSRIs have been
implicated in increased bleeding and bruising, includ-
ing in children [81, 82]. Pharmacologically, the actions
of the SSRIs are not specific to neurons or to the cen-
tral nervous system, and they also inhibit reuptake into
platelets peripherally. Placebo-controlled trials have
shown paroxetine to decrease intra-platelet serotonin
concentration, which leads to decrease in serotonin-
mediated platelet aggregation [83]. While the SSRIs
are frequently used in this group, children with platelet
defects or those who are at risk for thrombocytopenia
should be closely monitored. In our experience most
children with von Willebrands disease can be safely
treated with SSRIs; however, one should monitor for

an increase in bruising. Lithium, while less commonly
prescribed to children with cancer, is important to
mention because of its association with a predictable
leukocytosis, which is mediated by both proliferation
and demargination from bone marrow [84]. Carbema-
zepine, an anticonvulsant that is also used as a mood
stabilizer, is associated with a transient reduction in
peripheral white blood cells in 10% of patients, espe-
cially in the first weeks after initiating treatment. It is
rarely associated with aplastic anemia.

A number of the psychoactive medications
commonly used in medically ill children can be pro-
arrhythmic through prolongation of the QTc. The anti-
psychotics are the psychoactive medications most
commonly associated with QTc prolongation. While
less commonly prescribed to children for psychiatric
indications, tricyclic antidepressants are also impli-
cated in prolonged QTc [85], and may be prescribed to
children with cancer and pain syndromes. Special
attention is needed for the pediatric oncology popula-
tion, where other commonly used medications are sim-
ilarly known to prolong the QTc, including
antimicrobial agents (e.g., quinolone and macrolide
antibiotics as well as azole antifungals) and metha-
done. For most children, these medications can be
used safely, but when any of these agents are used in
combination, the QTc¢ should be monitored at baseline
and after initiation of treatment. In the inpatient set-
ting, serum electrolytes, specifically magnesium and
potassium, should be closely monitored and repleted to
stabilize the myocardium. Clinicians should consider
dosage adjustments, alternative agents or more careful
monitoring if a child’s QTc increases to >450 or to
>20% above their pre-treatment baseline. Common
QTec prolonging agents are listed in Table 11.6.

Table 11.6 Selected commonly encountered medications with possible QTc prolongation.

Psychoactive medications Antibiotics Other
Haloperidol Clarithromycin Methadone
Olanzapine Erythromycin

Risperidone Levofloxacin

Geodon Fluconazole

Seroquel

TCAs

Sertraline

Venlafaxine

Note: TCA = tricyclic antidepressants.
Source: [98].
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In addition to serotonin syndrome (discussed above),
neurologic adverse effects of the psychoactive medica-
tions include the extra-pyramidal symptoms (EPS), a
range of movement disorders that are most commonly
associated with typical antipsychotics but can be caused
by a range of anti-dopaminergic drugs. EPS can include
akathisia (severe restlessness) or the acute dystonias.
Acute dystonias are spasmodic or sustained muscle con-
tractions that can affect a variety of parts of the body,
commonly including the neck, eyes, and jaw. When
they are caused by medications, dystonias most often
occur within minutes of administration (though some
will occur hours or even days later). Acute dystonias are
not life-threatening, and will eventually resolve without
treatment, but they can be extremely frightening and
uncomfortable. They are effectively treated with rapid
administration of anticholinergic medications, generally
benztropine or diphenhydramine. Akathisia is less
commonly encountered, but can also be seen after
administration of antipsychotics, stimulants, and antide-
pressants. Akathisia is described as an inner sense of
restlessness and inability to stay still; similar to the dys-
tonias, it is not life-threatening but is extremely distress-
ing. First-line treatment for akathisia is beta blockade,
typically with propanolol.
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Complementary and Alternative Medicine
Use in Children with Cancer

Subhadra Evans, Laura Cousins, Lonnie Zeltzer

Introduction

Population studies in the United States and abroad
have shown that the use of complementary and alter-
native medicine (CAM) is common among adults and
children for cancer prevention, slowing of cancer pro-
gression, and the palliation of symptoms and side
effects of cancer treatment. The aim of the current
chapter is to inform health care professionals about the
use of CAM for pediatric cancer by, firstly, defining
CAM; secondly, reviewing the literature on the preva-
lence of CAM use for pediatric cancer; thirdly, compil-
ing reports of clinical trials of CAM modalities for
pediatric cancer; and lastly, describing the clinical use
of hypnosis as one example of how a CAM modality
can be used in pediatric oncology.

What Is CAM?

CAM is described by the National Center for Comple-
mentary and Alternative Medicine (NCCAM) at the
US Department of National Institutes of Health as “a
group of diverse medical and health care systems, prac-
tices, and products that are not presently considered to
be part of conventional medicine” [1]. “Conventional
medicine” in this context is defined as “medicine
as practiced by holders of M.D. (medical doctor) and
D.O. (doctor of osteopathy) degrees and by allied
health professionals, such as physical therapists,
psychologists, and registered nurses.” What is consid-
ered to be CAM often changes as therapies that are
proven to be safe and effective become integrated into
conventional health care.

NCCAM groups CAM therapies into four broad
domains. The first is “Natural Products,” which

includes use of substances found in nature, such as
herbal medicines that employ plant preparations for
therapeutic effects, vitamins, minerals, other dietary
supplements, and foods and special dietary modifica-
tions (including probiotics).

The second domain is “Mind-Body Medicine,”
which consists of a variety of techniques designed to
enhance the mind’s capacity to affect bodily function
and symptoms. Examples include meditation, yoga,
acupuncture, deep-breathing exercises, progressive
relaxation, guided imagery, qi gong, tai chi, and
hypnotherapy. Acupuncture illustrates the way in
which the field of CAM changes over time. Whereas
acupuncture was once considered unorthodox in
Western medicine, scientific evidence has accumulated
to support its safety and effectiveness, and it has been
assimilated broadly into Western medical practice for
specific indications such as managing chronic pain and
nausea associated with chemotherapy.

The third domain comprises “Manipulative and
Body-Based Practices,” including spinal manipulation
performed by chiropractors, physical therapists, and
osteopaths and massage therapy. These therapies
target body structures and systems.

The final domain “Other CAM Practices,” include
“Movement Therapies,” “Traditional Healers,”
“Energy Therapies,” and “Whole Medical Systems.”
“Movement Therapies” promote physical, mental,
emotional, and spiritual well-being using Eastern and
Western practices such as Feldenkrais method, the
Alexander technique and Pilates. “Energy Therapies”
include Reiki and other as yet unproven therapies that
intend to manipulate energy biofields within and
around the human body; and electromagnetic-based
therapies involving the unconventional use of
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electromagnetic fields, such as magnet therapy and
light therapy. “Whole Medical Systems” are built
upon complete systems of theory and practice and
include homeopathic medicine, naturopathic medicine,
Ayurveda, and traditional Chinese medicine.

Pediatric CAM Use

According to the 2007 National Health Interview
Survey (NHIS) collected by the Centers for Disease
Control and Prevention’s National Center for Health
Statistics in the United States, one in nine children
(11.8%) had used CAM therapy in the past year [2].
Children were most likely to have used biologically
based therapies (4.7%) and mind-body therapies
(4.3%). Children with a parent who used CAM were
almost five times as likely (23.9%) to use CAM com-
pared to those whose parent did not (5.1%). Children
were also more likely to use CAM when their parent
expressed concern about the cost of conventional care.
CAM use positively correlated with the number of
health conditions and doctor visits children reported
over the past 12 months. Sociodemographic factors
associated with CAM use among children include
being an adolescent, non-Hispanic white, having a col-
lege-educated parent, and living in households earning
more than $65,000 annually. CAM use was greater
in those with private insurance, living in the West,
Northeast, or Midwest, reporting difficulty with access
to medical care, and missing more school days due to
illness. Higher CAM use was also found in prescription
medication users, those who have anxiety or stress, and
individuals with dermatologic conditions, musculo-
skeletal conditions, and sinusitis [2].

CAM Use for Pediatric Cancer

In the United States, between 46-85% of children with
cancer use CAM therapies. Such therapies are typically
used to mitigate symptoms, enhance coping skills, and
improve well-being [3]. In most cases, CAM has been
used to complement rather than replace traditional
treatment. Controversial exceptions do exist wherein
parents discontinue their child’s conventional treat-
ment in favor of unproven alternative therapies [4].
Bishop et al. [5] conducted a systematic review to
summarize the prevalence of CAM use in the pediatric
cancer population. Twenty-eight studies using survey
data between 1975 and 2005 from 3,526 children were
assessed. In 20 studies, the prevalence of CAM use
since cancer diagnosis ranged from 6-91%. The most
popular form of CAM was herbal remedies followed
by diet modifications, nutrition-related therapies, and

faith-healing. Patients used CAM therapies to help
cure or fight their cancer, alleviate symptoms, and sup-
port ongoing conventional treatment.

Post-White et al. [6] compared the frequency and
factors affecting CAM use between general and spe-
cialty pediatrics in Minnesota. As indicated from 281
surveys completed by parents, pediatric oncology
patients used the greatest number of CAM therapies
with prayer being the most commonly reported CAM
therapy used (60.5%) followed by massage. These
patients used CAM therapies to manage side effects,
particularly from chemotherapy treatment, cope with
the emotional impact of their illness, and enhance
hopefulness. This study confirmed that children with
chronic or life-threatening illnesses use more CAM
therapies than children seen in primary care clinics.

Despite inconclusive evidence as to their safety or
efficacy, many pediatric cancer patients use nutrition-
related therapies. According to surveys completed in
the United States, 35-50% of children with cancer use
dietary supplements. Of note, many patients fail to dis-
cuss this use with their health care providers. Prelimi-
nary studies reveal that antioxidant supplements may
enhance chemotherapy tolerance and an array of other
supplements may reduce GI toxicities from chemo-
therapy and radiation. Further research is needed to
provide more definitive evidence regarding the safety
and efficacy of nutrition-related therapies as well as
potential interactions with chemotherapy and radia-
tion treatments [7].

An anonymous cross-sectional survey administered
to 274 parents of children treated at a combined Nem-
ours oncology practice in Florida and Delaware for
leukemia, lymphomas, brain tumors or solid tumors
found that parental intensity of CAM use and
geographic region were significantly associated with
CAM use in children. These surveys revealed that
prevalence of CAM use was 24.5% among children
(mean age of 9.9 years; 50.8% male), with mind-body
interventions the most frequently used. Regionally,
children in Florida were more likely to use CAM
compared to those in Delaware [8].

Tomlinson et al. [9] examined the frequency, types,
and determinants of CAM use among children in the
palliative phase of cancer. Twenty-two children (29%)
had received some type of CAM therapy and 42 par-
ents (55%) considered using CAM for their child.
Whole medical systems were the most frequently used
CAM, while whole medical systems and biologically
based therapies were the most frequently considered
types of CAM. Family and disease variables were not
highly correlated with CAM use, however, parents
with higher education levels and those with a family
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member with cancer were more likely to consider
CAM. Future studies should attempt to discern why a
gap exists between CAM consideration and CAM use
in the palliative stage of the disease.

CAM treatment for pediatric oncology patients is
also popular outside the United States. Forms of
CAM therapies used differ globally due to cultural
habits, religious beliefs, and availability [10]. In Leba-
non, a cross-sectional study by Naja et al. [11] exam-
ined the frequency, types, and modes of CAM use
among pediatric leukemia patients. Out of the 125
caregivers surveyed, 15.2% indicated using at least one
CAM therapy for their child. The most prevalent
CAM therapies included dietary supplements, prayer/
spiritual healing, and unconventional cultural practices
(i.e. ingesting bone ashes).

Homeopathy appears to be a popular treatment
across parts of Europe. Langler et al. [12] compared
the responses of homeopathy users to users of other
CAM therapies within Germany’s pediatric oncology
population. From a total of 1063 families who com-
pleted the survey, 367 reported using CAM at some
point during their child’s illness. Approximately 45%
of the 367 CAM users surveyed tried homeopathy.
Homeopathy remains the most frequently used CAM
treatment for pediatric oncology in Germany with
high patient satisfaction. A study on the prevalence
and reasons for CAM use in an Italian pediatric oncol-
ogy unit also revealed interest in homeopathy [13].
Twelve parents (12.4%) reported using at least one
type of CAM therapy for their child with homeopathy
being the most frequently used. Half of the parents
surveyed did not discuss their child’s CAM use with a
health care provider. Although this study was the first
to assess the prevalence of CAM use among children
suffering from neoplastic disease in Italy, the small,
ethnically homogenous, and widely-aged sample size
and incomplete questionnaire items limit findings.

Genc et al. [14] examined types of CAM therapies
used and sociodemographic and medical variables associ-
ated with CAM use, among pediatric cancer patients at a
large hospital in western Turkey. Parents of 112 pediatric
cancer patients (aged 1-18 years) who had been diag-
nosed with cancer within the past 5 years completed a
22-item questionnaire. Eighty-six of the 112 patients
(77%) used at least one CAM therapy with herbs being
the most common type of CAM therapy used, particu-
larly nettle and Salvia officinalis. Parents expected CAM
therapies to enhance their child’s immune functioning,
purify blood, and cure the illness. Only 29 (26%) parents
discussed CAM use with their oncologists. No statisti-
cally significant differences emerged between CAM use
and sociodemographic and medical variables. This study

indicates that CAM is widely used among pediatric can-
cer patients in western Turkey.

At a pediatric oncology center in Kuala Lumpur,
Malaysia, interviews from 97 parents of children with
cancer, aged 0-18 years, were analyzed to investigate
the prevalence and types of CAM use [10]. The majority
of patients (53%) had acute lymphoblastic leukemia and
received chemotherapy treatment or a combination of
chemotherapy, radiotherapy, and surgery. Eighty-two
children (84.5%) used at least one type of CAM therapy
and 62% used more than one CAM therapy. Overall,
water therapy, where patients consumed spring water,
was the most commonly reported CAM therapy (78%
of patients) followed by the nutritional supplement, Spi-
rulina (33% of patients). Other CAM treatments used
included vitamin C, multivitamins, traditional healers,
sea cucumber, and Chinese traditional medicine. Ulti-
mately, CAM use is common among Malaysian chil-
dren with cancer and is viewed as a complementary
form of treatment that enhances immune functioning.

A common theme across these studies is that many
pediatric oncology patients and their families do not
disclose CAM use to health care providers. On the flip
side, only half of general pediatricians report discuss-
ing CAM with their patients. Roth ez al. [15] examined
barriers to CAM communication among pediatric
oncologists. Almost all responded that it is important
to know what CAM therapies patients are using, but
less than half routinely ask their patients about CAM
due to time constraints and lack of knowledge. The
majority of physicians reported a belief that massage
therapy and yoga may improve patient quality of life,
while dietary supplements, herbal medicine, dietary
modifications, vitamins, and chiropractic therapies
might be harmful for patients.

CAM for Pediatric Cancer: The Evidence

Reports of clinical trials of CAM therapies in relation
to pediatric oncology were sought in the PUBMED
and the CINAHL electronic databases. CAM search
terms were gleaned from prevalence studies and paired
with “child,” “pediatric,” and “cancer.” Results will be
presented using the organizing framework provided by
the four domains of CAM delineated by NCCAM.
Reports still remain nonexistent for some categories.

Natural Products

The search terms “cartilage,” “diet,” “herbal,” “Lae-
trile,” “megavitamin,” “melatonin,” “mistletoe,”
“phytotreatment,” and “vitamin” did not lead to
records of clinical trials of biologically based therapies
in pediatric oncology samples. The search term “plant”



138 PEDIATRIC PSYCHO-ONCOLOGY

led to two clinical trials: one for milk thistle and
another for ginger powder.

Since ginger serves as an anti-emetic supplement for
women during pregnancy and has been shown to sig-
nificantly reduce nausea in adults during the first day
of chemotherapy, Pillai et al. [16] evaluated the efficacy
of ginger powder in lowering chemotherapy-induced
nausea and vomiting among children and young
adults. Sixty patients (aged 9-21 years) undergoing
chemotherapy for newly diagnosed bone sarcomas
enrolled in the double-blind study. Patients were either
randomly assigned to a group that received ginger root
powder capsules in addition to standard treatment or a
group that received placebo capsules made of starch
powder in addition to standard treatment during the
first three days of their chemotherapy cycle. Capsule
dosage differed according to participant weight.
Patients/guardians completed a diary about the child’s
nausea and vomiting. Analyses indicated that ginger
root powder was effective in decreasing the severity of
acute and delayed chemotherapy-induced nausea and
vomiting in patients receiving high emetogenic
chemotherapy.

Ladas et al. [17] designed a randomized, controlled,
double-blind, multi-center pilot study to evaluate the
safety and feasibility of milk thistle in the treatment of
hepatotoxicity in children (aged 1-19 years) with acute
lymphoblastic leukemia during maintenance-phase
chemotherapy. Fifty patients completed the study, with
23 randomly assigned to receive milk thistle for 28 days
and 26 patients randomly assigned to receive a placebo
for the same length of time. The first dose began one
day after administration of the intravenous chemo-
therapy. Patient adherence was monitored through
weekly phone interviews and requesting that patients
return medication containers (medication completion
was operationally defined as finishing at least 80% of
the assigned drug or placebo). Hepatic toxicity was
measured at days 0, 28, and 56. Patients receiving milk
thistle showed a trend toward significant reductions in
liver toxicity by Day 56 and did not experience any
antagonizing effects with their chemotherapy treat-
ment. No significant differences in frequency of side
effects, toxicity incidence/severity, or infections
emerged between both groups. The small sample size
ultimately produced insufficient power to detect any
treatment effects and the lower compliance rate within
the intervention group also impacted outcomes.

Mind-Body Interventions

Several clinical trials for symptom control in pediatric
samples were located with the search terms “imagery,”

“hypnosis,” and “acupuncture,” and one clinical trial was
found when using the search terms “yoga,” “prayer,” and
“religion.” No clinical trials were located with the search
terms “faith,” “meditation,” or “spirituality.”

Using a mixed-methods, within-subject, repeated
measures design, Thygeson et al. [18] examined the fea-
sibility of a single yoga session for children and adoles-
cents hospitalized with cancer or other blood disorders
and their parents to determine whether patients and
parents report significant reductions in anxiety from
baseline to completion of yoga. Fifteen 6-18-year-old
children and their parents completed the study and
were recruited from two inpatient hematology/
oncology units. Participants completed the child or
adult version of the Spielberger State Trait Anxiety
Inventory before and after the 45-minute yoga session
and responded to an open-ended survey administered
after the yoga class. The yoga session was held in the
inpatient unit playroom and included meditation and
yoga poses. Although younger children’s pre to post
anxiety scores did not significantly differ, adolescent
and parent anxiety scores significantly decreased after
the yoga session. Qualitative data revealed that all
participants provided positive feedback. Children indi-
cated that the yoga session was “fun,” “relaxing,” and
helped them feel calm. Adolescents had similar
responses and added that the yoga served as a self-care
strategy. Parents commented on the benefits of exercise
and movement and found the yoga relaxing, calming, a
useful self-care strategy for stress relief and an ideal
opportunity to bond with their child. These prelimi-
nary results indicate that yoga is a feasible intervention
for a hematology/oncology population. Despite these
encouraging results, larger sample sizes and a con-
trolled multi-session intervention are required to test
the efficacy of yoga for hematology/oncology patients.

A recent study investigated acupuncture’s efficacy as
a supportive antiemetic approach in minimizing
the need for antiemetic rescue medication during
chemotherapy [19]. Twenty-three children (mean age
of 13.6 years) undergoing highly emetogenic chemo-
therapy for solid malignant tumors in Germany were
randomized into one of two groups. The first group
(12 patients) received acupuncture in addition to antie-
metic medications during their second chemotherapy
course and only antiemetic medications in their third
chemotherapy course, while the second group
(11 patients) received treatments in the opposite order.
The primary outcome measure—the amount of addi-
tional antiemetic medication used during chemo-
therapy—was significantly lower in the acupuncture
group. Episodes of vomiting were also significantly
lower after acupuncture. In addition to the high patient
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acceptance of acupuncture, no side effects or adverse
events were reported except 4 out of 23 patients were
affected by pain from needling. Given that nausea and
vomiting are common chemotherapy-induced side
effects and antiemetic medications only alleviate symp-
toms in a limited number of patients, results from this
pilot trial are promising.

An earlier study provides support for the use of hyp-
nosis. Liossi, White, and Hatira [20] conducted a ran-
domized clinical trial to compare the efficacy of local
anesthetic to a combination of local anesthetic and
hypnosis in the minimization of lumbar puncture-
induced pain and anxiety among pediatric cancer
patients. This trial additionally assessed whether
patients can use hypnosis independently and if level of
hypnotizability enhanced the therapy’s benefits. Forty-
five children (23 boys and 22 girls aged 6-16 years)
undergoing lumbar puncture with leukemia or non-
Hodgkin’s lymphoma participated. Patients were ran-
domized to a group that received a local anesthetic, a
local anesthetic combined with hypnosis, or a local
anesthetic and attention. The local anesthetic cream
was applied to skin approximately 60 minutes prior to
the procedure. Baseline measures of pain, anticipatory
anxiety, and pain-related anxiety were collected after
patients experienced five or six lumbar punctures using
the Wong-Baker FACES Pain Rating Scale and the
Procedure Behavior Checklist. During a hypnosis
session, patients completed a measure of hypnotiz-
ability, the Stanford Hypnotic Clinical Scale for
Children. Patients in the local anesthesia and hyp-
nosis group reported the least anticipatory anxiety,
procedure-related pain and anxiety and displayed
the least distress. Level of hypnotizability positively
correlated with the extent of treatment benefit and
such benefit persisted when patients used hypnosis
independently.

Manipulative and Body-Based Practices

Searching the terms “chiropractic,” “osteopath,”
“manipulation,” and “massage” led to several clinical
trials of massage therapy. Phipps et al. [21] compared
the efficacy of a child-targeted health promotion inter-
vention or combined parent- and child-targeted health
promotion to standard care in improving well-being
and affecting short-term medical outcomes during the
acute phase of bone marrow transplantation. One hun-
dred and seventy-one families with children from 6-18
years of age undergoing transplant were recruited from
four pediatric transplant centers. Families were ran-
domized to the child-targeted health promotion inter-
vention group, combined parent- and child-targeted

health promotion intervention group, or a standard
care group, stratified by site, patient age, and type of
transplant. The child intervention consisted of massage
and humor therapy, while the parent intervention
included massage and relaxation/imagery. Primary
outcomes included parent and child responses to the
Behavioral, Affective, and Somatic Experiences Scales,
collected each week from admission for transplant
until six weeks post-transplant. Secondary outcome
measures included short-term medical variables such
as the number of days spent in the hospital, time to
engraftment, medication use (narcotic, analgesic,
antiemetic, etc.), and specific toxicities. No significant
differences between treatment groups were found
on primary or secondary outcomes. The low levels of
distress in the patient sample overall, and the diverse
combination of therapies may have contributed to the
null findings.

Post-White et al. [22] designed a pilot study to assess
whether four weekly massage sessions as compared to
four quiet-time control conditions lowered anxiety,
cortisol levels, fatigue, nausea, and pain in children
undergoing chemotherapy for their cancer. This pilot
study also examined whether massage reduced anxiety,
fatigue, and mood disturbance among patients’ par-
ents. In this crossover design, children and their parent
were first randomized to a massage therapy or quiet-
time group and then to the other condition at the same
time point in the subsequent chemotherapy cycle.
Follow-up assessments were administered during each
condition and a final follow-up two to four weeks after
the final session consisted of an audiotape-recorded
structured interview with each parent and child.
During each session, children’s pre- and post-heart
rate, respiratory rate, blood pressure, and self-report of
pain, nausea, and anxiety were measured. Parents
responded to questionnaires assessing anxiety, fatigue,
and mood. Twenty-five children completed the study,
with 12 children randomized to the massage therapy
condition first and 13 children randomized to the
quiet-time condition first. Diagnoses included acute
lymphoblastic leukemia, brain tumors, lymphoma,
rhabdomyosarcoma, Wilms’ tumor, and Ewing sar-
coma. Although no significant differences in blood
pressure, cortisol, pain, nausea, or fatigue emerged,
massage therapy lowered heart rate in children, anxiety
in children younger than 14, and parent anxiety.
Children reported that the massage sessions reduced
their anxiety and worries, and had longer-lasting
effects compared to the quiet-time condition. The
findings remain limited by the small sample size, but
indicate preliminary support for the use of massage to
treat pediatric therapy-related anxiety.
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Movement Therapies

No clinical trials for the pediatric population were
located using the search terms “movement,” “Feldenk-
rais method,” “Alexander technique,” “Pilates,”
“Rolfing,” and “Trager.”

Traditional Healers

The term “healer” did not lead to records of clinical
trials using traditional healers for pediatric cancer.

Energy Therapies

2

Searching the terms “energy,” “healing,” “magnetic,”
and “Reiki” led to no clinical trials of energy therapies
in pediatric oncology samples.

Whole Medical Systems

The search terms “Ayurvedic,” “homeopath,” and
“naturopath” did not produce any records of clinical
trials using Whole Medical Systems in pediatric oncol-
ogy samples.

Summary

Evaluating the effectiveness of CAM for the pediat-
ric cancer population remains difficult given the
sparse state of the current empirical literature. The
greatest limitation derives from the lack of random-
ized controlled trials testing the safety and efficacy of
most CAM treatments. Even therapies that have
been systematically examined are often limited by
small sample sizes and unreplicated findings. For
studies assessing natural products, difficulties also lie
in extrapolating dosage and toxicity data from adult
studies. Age differences may moderate responses to
CAM therapies. For example, children may experi-
ence more anxiety when interacting with a CAM
practitioner, while adolescents exhibit unique prefer-
ences and coping styles that affect participation.
Consent rates (~30-50%) and attrition rates (~20-
30%) pose another challenge when enrolling patients
in CAM interventions. It remains imperative to
design interventions for children and their families at
convenient time points, as families may experience
heightened stress when enrolled in a study and still
taking their child to medical appointments. Future
research is also needed to examine the efficacy of
CAM on physiological and immune outcomes
related to stress and the minimization or prevention
of late effects from treatment in pediatric cancer sur-
vivors. Overall, individualizing CAM interventions
to children’s developmental stages, family dynamics,
and coping styles may prove more effective [3].

Clinical Application: Hypnotherapy as an Example

Hypnotherapy is often used as a mind-body therapy
embedded within a psychological framework. The
goals of any psychological intervention for children
with pain are fourfold: (1) instill a new paradigm
regarding reasons for the pain; (2) reduce focus on self;
(3) enhance perceptions of controllability of the pain;
and (4) facilitate increased functionality. Before begin-
ning to use hypnotherapy, it is helpful to reframe
the pain in terms of pain mechanisms. A simple age-
appropriate overview of pain transmission and inhibi-
tion, including the impact of emotions and beliefs on
this neural system, can be readily accomplished, some-
times with the aid of a schematic diagram (e.g., the
affected body part, connections to spinal cord, and
brain). This neural definition can then be applied to
the child’s particular pain problem. The goal of hypno-
therapy then, as explained to the child, is to use certain
parts of his/her brain to increase the effectiveness of
his/her own natural pain control system. In this way,
both the child and parents can understand the potential
impact of hypnotherapeutic intervention on circuitry in
the brain that relates to pain perception.

Hypnotherapy is a psychological intervention that
helps the child to have a narrowed and channeled focus
of attention, so that the child can be open to possibilit-
ies of altered sensations, emotions, and beliefs. Muscle
relaxation is often an accompaniment of a hypnotic
state but is not necessary for hypnotherapy to occur.
The primary focused goals of hypnotherapy are: (1) to
capture attention; (2) to reduce distress; (3) to reframe
the pain experience; and (4) to help the child to disso-
ciate from the pain. This process typically involves
three stages: (1) “induction” (help the child to dissociate
from the environment); (2) “deepening” (enhance the
dissociation); and (3) suggesting that the child find a
“favorite place” (that is safe, fun, interesting, and in
which the child feels in control). Images can be sug-
gested to enhance imaginative involvement and the
child can be asked to notice the sights, smells, texture of
clothes, sounds, etc. around him/her. Helping the child
to use his/her sensory system often helps to enhance
involvement of the child in his/her favorite place.

For acute pain experiences such as medical proce-
dures, exciting and challenging events can happen
within this imaginative involvement. For example, a
child might see himself or herself playing basketball
and making the winning basket for the team and
“saving the team,” or the child might be playing soccer
and noticing the goal ahead and the ball in front of his/
her feet, while the rest of the team is right behind him/
her. Sometimes the use of focal hypnoanesthesia can be
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helpful to reduce pain during a medical procedure. For
example, a “magic glove” can be “placed” on a hand
that is to have an intravenous line placed. Recall of
past anesthetic experiences (e.g., a foot or hand
numbed when placed in snow) can also be used.

For children with chronic pain, a “central sensory
control station” can be suggested as being located in the
part of the brain that “thinks with pictures.” This can be
described as the center for control of sensory signals
coming from the body. Various suggestions for what
this might “look like” can be provided (e.g., colored
lights, knobs, and switches, such as what a pilot might
see in a plane cockpit). The child can be asked to signal
with a finger when he/she “finds” the central control sta-
tion, and to signal again when he/she finds the “switch
or lever” that controls the feelings coming from the
affected body part (e.g., foot, stomach). At that point, it
can be suggested that the switch is like a rheostat (dim-
mer switch) rather than an on/off switch and that the
child can slowly turn the switch until he/she has “just as
much feeling (in that body part) as he/she wants to
have.” It might be suggested that if he/she turned the
switch “all the way off,” that body part might become
numb, and so he/she should turn it “just enough.” It can
also be suggested that, as these changes begin to take
place, as evidence of a change in the whole system, the
child might notice new sensations, such as tingling, in
his/her hands or feet (children typically will notice this
before they notice decreased sensation in the part that
hurts). It can be suggested that the brain is now begin-
ning to learn what “it” needs to do to quiet the pain
signals to help that part of the body feel better. Analo-
gies can be given, such as learning to ride a bicycle. “In
the beginning, it took work and concentration. But, after
a while, the brain learned what it needed to do and then
you could ride without thinking about it.” Post-hypnotic
suggestions could then be provided for the beginning of
change and ease of entering this special state of mind
whenever the child needed to, or perhaps at bedtime.

Ultimately, hypnotherapy can be an effective tool
for changing the mind/body dualism to a new para-
digm in which all systems are connected. This treat-
ment can facilitate feelings of control and the belief
that physical changes are possible. This paradigm shift
heralds the beginning of reduction of pain and
enhancement of functioning. Hypnotherapy can play a
major role metaphorically in increasing feelings of con-
trol, competence, and hope.

Conclusion

Popular interest in and use of complementary and
alternative therapies clearly have outpaced scientific

evaluation of these modalities. At present, significant
gaps in the available scientific knowledge base limit the
ability of health professionals to guide parents and
pediatric patients with regard to complementary and
alternative approaches to treatment of cancer or the
side effects of cancer treatment. Most CAM
approaches, especially in pediatric samples, remain rel-
atively or completely unstudied from the standpoint of
controlled clinical trials research. Increased resources
are currently being allotted to their evaluation in adult
samples at the local, national, and international levels,
and several clinical trials are currently underway. The
popularity of CAM interventions for children with
cancer renders the scientific evaluation of their safety,
efficacy, and effectiveness for children key research
objectives.
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Fantasy, Art Therapies, and Other
Expressive and Creative Psychosocial
Interventions

Shulamith Kreitler, Daniel Oppenheim, Elsa Segev-Shoham

Introduction

Increased awareness on the part of health practitioners
of the psychological difficulties attending children with
cancer and undergoing treatment has led to the devel-
opment and application of various psychosocial means
designed to help the children live through the ordeal
and mitigate their suffering.

The present chapter describes various forms of
expressive and creative interventions, including differ-
ent modalities of art therapy practiced in wards of
pediatric cancer around the world, each presented by
expert practitioners. Each type of intervention is char-
acterized by a particular methodology and is targeted
to attain specific goals. Yet, in practice each of the
interventions is often used for attaining different goals,
similar to those targeted by other interventions. More-
over, often several types are applied together, either at
the discretion of the practitioner, tailored to the needs
and possibilities of a particular patient, or in prestruc-
tured multimodal comprehensive packages [1, 2].

In general, in this broad domain there are many
detailed case reports, for example, [4, 5], descriptions
of particular projects and techniques and relatively few
well-designed studies with a sufficient number of par-
ticipants focused on any one of the described therapy
modalities or on comparing the effects of two or more
therapies. This is due partly to the tendency to apply
various techniques together, and partly to the necessity
of maintaining flexibility in adapting the therapies
to a great variety of children in difficult medical
situations [5]. This makes it difficult to provide evi-
dence-based support in the strict sense of the term for
the particular effects of any of the therapies.

The most frequently cited objectives of the different
therapies are the following: distraction of attention,
blocking or inhibiting of distress reactions, mitigating
side effects of medical procedures or treatments (e.g.,
pain, nausea, fatigue), reducing fear of the unknown,
reducing negative emotions, promoting positive emo-
tions, providing means for self-expression, increasing
self-esteem, strengthening sense of control, extending
coping skills, and facilitating cooperation with the
medical procedures [6, 7].

Fantasy Involvement

The sedative and possibly healing power of imagery
has been recognized in many cultures since ancient
times [8]. In recent years there has been growing use of
images as a therapeutic modality in medical contexts,
with children and adults [9]. Fantasy could be consid-
ered as a process that plays a role in all the expressive
and affective interventions. The National Cancer Insti-
tute [10] has also recommended guided imagery as a
major means of alleviating the child’s discomfort and
fear before and during cancer procedures. It is often
coupled with hypnosis, which provides the relaxation
or concentration part and uses imagery to present sug-
gestions in the course of hypnosis and post-hypnotically.
Also, without hypnosis, it is often applied in the
context of art therapy and only rarely as a single
modality [11].

When used alone, it represents a therapy that
focuses on engaging the child in some imaginary activ-
ity. The child is asked to imagine some kind of experi-
ence, object, event or situation. All the child’s senses
may be involved, namely, not only visual sensations
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which are most common, but also sounds, tastes,
smells, or a combination of these. When the focus is on
visual imagery, the child may be asked to imagine
being in a favorite room or place, in a flower garden,
watching some kind of sport activity, or animals, TV
or movies; when the focus is on auditory imagery, the
fantasy may involve hearing conversations with signifi-
cant others, favorite songs, environmental sounds
(waves, etc.), playing a musical instrument, or listening
to music; when the focus is on movement imagery, the
child is asked to imagine flying, swimming, skating, or
any other pleasurable activity [12]. When applied in
regard to pain, the focus is either on providing distrac-
tion, in which case any pleasant absorbing fantasy will
do [13], or on combating pain by changing the percep-
tion of the pain, for example, imagine that you blow
the pain away or make it fade out [14-16]. The process
of imagining may range from free unstructured sugges-
tions to imagining anything one desires, to providing
step-by-step instructions about how to proceed. Precise
instructions would include steps, such as the following:

We are going to make a journey to a nice place which you will
greatly enjoy; please sit comfortably and close your eyes;
breathe slowly. Now choose a place where you want to be.
Now that you have reached it, observe carefully who is there
in that place; then focus on the objects in that place; try to see
the colors and the forms; try to hear the sounds. Are there any
smells, etc.? You may now come back from that place.

Not only the process of imagining but also the image
itself may be subjected to different degrees of guidance
or shaping by the therapist. For example, in order to
initiate the procedure of imagining, the therapist may
show the child a TV cartoon and introduce the child to
a particular character or location. Also the theme of
the image may be suggested to the child, for example,
a road, a wheel, or a circus. In other contexts, the ther-
apist would wait for the child to offer an image and
would shape it by suggestions so that it exerts its opti-
mal therapeutic impact or at least does not develop
into an anxiety-laden negative image, as can sometimes
happen. The goals of guided imagery are reduction of
anxiety, promoting positive feelings and sometimes
“fighting cancer” (i.e., promoting healing). Studies
showed that guided imagery has significant effects in
reducing distress in children undergoing diagnostic
procedures [17] or chemotherapy [18, 19]. One session
of imaginative involvement with children 3-10 years
old reduced more distress than standard care in bone
marrow aspirations [20]. Another study with 25 pediat-
ric oncology patients, found that 21 agreed to use the
exercises of guided imagery and 19 showed substantial
reductions in pain and nausea associated with their
practice, especially if they begin the exercises at the

time of their initial diagnosis [21]. There is evidence
that children project their disease concerns and anxi-
eties onto the images they produce [22]. Studies demon-
strating the effect of guided imagery on immune
function in adults [23] have yet to be replicated in
children. Also, there is a need for research focused
on the processes accounting for the beneficial effects
of imagery.

Guided Imagery Combined with Computerized
Art Therapy

Computerized animation is a special variety of guided
imagery which was developed in order to help pediatric
oncology and hematology patients to meet the chal-
lenges of serious illness regardless of distance from the
hospital, language, time and religion [24]. The goal of
providing the children a safe environment in which to
express their feelings in a nonverbal way was attained
by constructing a graphic program, adapted for use of
children from the age of 4 years onward, which allows
the child creative exploration and discovery. It was cre-
ated by using a digital camera, video-phone and scan-
ner, with hand-painted drawings and graphics,
computerized video animation, computer CD games
and audiocassettes with music, sounds from nature
and voices. One such program, called “The Bridge,” is
based on nonverbal communication, which aids in pro-
jecting unconscious imagery. It stimulates the five
senses and awakens the child’s imagination. The com-
puterized program is introduced to the child in the hos-
pital under the supervision of an art therapist. Each
child receives an art therapy menu, adapted to his/her
emotional, psychological and medical condition. The
program allows freedom of choice of colors, forms and
even medium, and encourages the child to produce
images by using the different expressive options. The
scanned images are transferred to the home computers.
Patients are requested to print and/or store the images
on disk-on-keys or CDs. Siblings and parents are
invited to participate, so that family interactions and
communication are promoted. The program may be
activated by the child at home so that it assists the
medical staff with home medical management.

Visual Arts

Art therapy based on the visual arts is probably the
most widely applied modality of art therapy. It uses
painting, drawing, sculpture, photography, ceramics,
and the fabric arts in order to enable the children to
express their conscious and unconscious concerns
about the disease and to externalize their anxieties, as
well as to promote self-awareness and self-confidence
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and to try out new solutions to their problems in a safe
environment. A variety of materials are used (e.g., clay,
wood, beads, buttons, cloth, paper), in a variety of
forms (e.g., finger painting, drawing, using computer
graphic programs), with a variety of produced outputs
(e.g., paintings, sculpted objects, drawn images,
embroidery, photographs).

The three poles of this therapeutic modality are the
therapist, the patient, and the image, whereby the art
therapist is often called upon to act in the triple role of
artist, teacher and therapist. The emphasis is on cre-
ativity and expressiveness, often coupled with sponta-
neity and improvising. This therapeutic modality is
characterized by three major dimensions: (1) the
expressive—creative dimension, based on the relation
between the patient and the image, wherein the thera-
pist is the facilitator in the image production process;
(2) the cognitive-symbolic dimension, based on the
relationship between the therapist and the patient
through and about the produced image, wherein the
therapist helps the patient to understand the image;
and (3) the interactive—analytic dimension, based on
direct communication between the therapist and the
patient, where the therapist uses the image and its
meanings in order to help the patient understand him-
self or herself [6].

Art therapy may take place in the hospital, in the
child’s home or in the therapist’s clinic; it may consist
of individual sessions or group sessions; it may or may
not be accompanied or followed by analysis of the art
work and discussion in the group setting or between the
therapist and the child. During each session the thera-
pist may offer techniques, subject-matter, media and/or
free choices in line with the changing needs of the
patient and the therapeutic goals. The child may decide
consciously what to convey through the art work, or
simply start in a random fashion to produce something.

A common form of art therapy is letting the chil-
dren participate in a kind of fine art workshop
encouraging them to express themselves freely while
producing works of art, designed even for public dis-
play, with their consent (as conducted by Gericot in
the Gustave Roussy Cancer Institute, Villejuif,
France, 2005-2011). The themes that are often found
in the children’s works of art manifest projections of
their distress (e.g., drawings of castles where they
can “hide,” disfigured bodies), their anger, as well as
attempts to overcome the distress (e.g., drawings of
doctors healing a child).

Varieties of Art Therapy

Special kinds of art therapy have been developed. For
example, structured art therapy consists of asking the

children to draw specific themes, once or even more
than once in consecutive sessions. Standard themes
would be the “mandala” (color-feeling wheel), the
“change-in-family” drawing and the “scariest” draw-
ing. The structured aspect of these drawings allows
the therapist to ask highly focused questions and inter-
pret the drawings within the context of the individual’s
reality [25].

Another interesting kind of art therapy focuses on
mask making. Jones [26] described its application with
pediatric oncology patients, in a public hospital. The
masks were produced from papier-maché, over a
period of 5-8 weeks. The project included a video
recording of each patient’s mask-making process, pho-
tographs of each mask, and a closing semi-structured
interview. Analysis showed that the project promoted
creativity, individual expression, symbolization, objec-
tification of feeling, expression of disease-related
concerns, while supporting adaptive denial, self-repre-
sentation, expression of wishes, fantasy development,
and production of a transitional object. It also enabled
the children to gain control of some aspect of their time
in the hospital. The oncologists reported that the mask
making decreased the children’s anticipatory anxiety,
possibly by providing distraction, but did not increase
the children’s social interaction.

Computer-assisted art therapy (CAAT) is another
fairly common kind of art therapy [27-29]. It uses com-
puter technology to create and share images. Concern-
ing production, CAAT provides the following
possibilities: performing computer drawing by apply-
ing different graphic software; using image banks to
select images, constructing new images out of given
graphic elements or improving on self-produced
images; creating animated graphics; combining draw-
ings and photos; adding to the images multi-media
components, such as music and motion. Note that the
use of computers obviates the need to rely on materials
(e.g., colors, cloth) which may jeopardize pediatric
oncology patients whose immune systems are compro-
mised. Concerning storing of the products, CAAT ena-
bles easy storage of the products, in multiple locations,
and with easy access to the products stored on disk or
CDs. Possibly the most innovative developments occur
in regard to communication. CAAT enables the prod-
ucts to be shared with sick and healthy children in
other countries. It also presents the possibility for elec-
tronic exhibitions, open to any interested spectator
around the globe. Most importantly, it promotes
online interactive communication between the art pro-
ducers and the art therapist, in real time. This enables
not only computer support for art therapy at a dis-
tance, but also bridges the gap between producing
static images and dynamic performance.
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Bibliotherapy

Bibliotherapy is a therapy that uses literary products
(i.e., books) as a therapeutic means for providing relief,
enhanced self-understanding, promotion of coping
skills and personal growth. It is an interactive process
with three essential components: the client or patient,
the trained facilitator or therapist, and literary prod-
ucts (e.g., stories, poetry, plays, folktales). In the con-
text of pediatric oncology, different kinds of books are
used for a variety of goals, for example, for distraction
during medical procedures; for providing health-relevant
information about the procedures; for fun (e.g., humor,
adventure books); for relaxation and reduction of anxi-
ety; and for psychotherapeutically relevant goals, such
as enhancing the child’s self-esteem and self-identity.
The most salient and interesting is the psycho-
therapeutic use. The underlying philosophy is that
“the world is made up of stories, not facts” [31]. The
patient is exposed to a structured selection of literary
themes designed to encourage self-exploration, self-
expression. The theoretical rationale for this type of
psychotherapy is the assumption that life is a narrative
and that psychotherapy is the production, improve-
ment and understanding of this narrative. The charac-
teristic processes applied in bibliotherapy are the
following: transcending the patient’s enclosure within
the confines of his or her own narrow set of problems;
coping within an imaginary protected setting; attaining
a timeout period that enables release from one’s own
problems by identifying with the problems of the liter-
ary figures; promoting self-awareness by encouraging
the child to talk freely about one’s problems and feel-
ings while discussing those of the literary figure that
may resemble one’s own; providing emotional relief by
identifying emotionally with problems and solutions of
the depicted figures; coping with taboo issues, such as
death, loss, abandonment that embody the child’s
innermost fears by presenting the themes symbolically
and sometimes by providing in fantasy wish fulfillment
of taboo desires through the explicit or implicit narra-
tive. Even a short-term application of bibliotherapy is
expected to facilitate integration of the traumatic event
or situation and to help identify sources of strength,
thus promoting self-esteem, the experience of a conti-
nuity of life events, social functioning and increased
life satisfaction [32].

The basic technique used in bibliotherapy consists of
the therapist telling the child a story in his/her own lan-
guage or reading the child a story. There are, however,
many possible variations of the basic technique. The
story may sometimes but not always be accompanied
by showing relevant pictures. The reading is often

followed by a discussion of the themes by the therapist
and the child. Sometimes the story is told or read to a
group of children and is followed by group discussion.
Another variation includes the following three phases:
first, the therapist tells or reads a story to the child,
then the child tells it back to the therapist, and, finally,
they both discuss it. Sometimes the reading of the story
is amended or amplified by fantasy, for example, the
child is asked to suggest additions or changes in the
story, or the child and therapist exchange presents
between themselves in the form of stories [33, 34].

The story told or read by the therapist may refer
directly to cancer (there are books about children with
cancer, for example, Cothern [35] and Noonan [36]),
but may also deal with other themes, selected by the
therapist as pertinent to the child’s current needs.

There are specializations within bibliotherapy—
poetry therapy [37, 38], folktale or mythology therapy,
according to the preferences and needs of the patients.
Each type of literature contributes something unique,
for example, poetry provides special images, rhymes
and rhythms; folktales provide metaphors and gener-
ally applicable “lessons”; stories provide absorbing
plots with figures with whom one may identify. Books
of humor constitute a special subcategory that is con-
ceptualized as “humor therapy” (see pp. 152-3).

There is empirical evidence that telling the child a
story featuring their favorite hero, who helps the child
cope with the situations which are gradually increasing
in difficulty, reduces the children’s distress during treat-
ments [2; see also Chapter 10 of this book]. Storytelling
incorporated within a multimodal treatment package
was shown to reduce distress as well as nausea, vomit-
ing and other side effects [1]. In a study with patients
with leukemia, 6-19 years old, undergoing bone mar-
row transplantation, even after one intervention of
storytelling there was already less self-reported pain
and anxiety [39]. The therapeutic effect of books and
stories may be exercised simply by reading the mate-
rial, but the effect is usually enhanced when the mate-
rial has been also discussed.

Writing

Writing is a form of therapy that consists of the
patients writing poetry, stories, personal memoirs, tes-
timonials, or diaries (also called journaling). Writing
may be considered the creative part of bibliotherapy.
Patients often feel the need to write. Some patients
tend to write either because they are basically verbal
types or because they feel that nonverbal means of
expression are too infantile for them or not common in
their culture. Some patients start writing on their own
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initiative, whereas others need to be encouraged.
Again, some do it on their own, others dictate it to
others, still others need the help of someone else who
acts as a therapist. According to the Lahad method
[44], the child is asked to write a story on the basis of
memory or fantasy, in line with six basic guiding ques-
tions, which are assumed to provide the child a steady
framework enhancing his/her sense of security to
express his/her thoughts. The written products some-
times assume the form of metaphorical stories (e.g.,
fighting a cruel ruler who kills most of his citizens,
because he acts under an ancient curse that he can only
be evil), at other times they are outright documentary
material (e.g., a girl, 11 years old, diagnosed with an
advanced brain tumor, wrote an almost day-by-day
account, starting with the day of her diagnosis and
ending a week prior to her death). Often patients write
poems of a classical or modern type [40]. Some patients
produce a written product only once, or only during a
certain period of time; others write sporadically, and
still others keep on writing all through their illness.

Part of the effect of writing is due to the emotional
relief it provides. Another factor may be the sense of
control and freedom it gives to the writer who is con-
strained in a situation where he/she may feel over-
whelmed, helpless and dominated by external factors
(e.g., the disease, the treatments, hospital regulations).
Studies of the effects of writing in people in general
showed that those who were asked to write about con-
sequential events felt in the short term worse than those
who were asked to write about trivial events, but in the
long run they had fewer health problems and better
immunological functioning. Findings of this kind
were explained as due to two factors. The first is
expression, which reduces the need for inhibition and
the stress it involves. The second factor is the use of
language, which enables distancing from the event and
assimilating it while processing it and organizing the
material [41-43].

Play

Play is being used to alleviate distress, pain and various
side effects of chemotherapy. One study showed that
even adding to the medical procedure an expandable
whistle-like toy (“party blower”) makes the child’s cry-
ing less likely and enables relaxation by paced breath-
ing [46]. Another study examined the effects of playing
video games on children (9-20 years old, with various
cancer diagnoses) in the course of chemotherapy. Most
(69%) of the children in the experimental group who
played the games reported a sizable reduction in nau-
sea as compared with 23% in the control group who

had no video games. Further, in the second part of the
study, the introduction and withdrawal of the opportu-
nity to play video games were followed by reduction
and exacerbation of nausea, respectively. Notably,
playing video games was associated with an increase in
systolic blood pressure, indicating an increase in
arousal [47]. Another study with three participants,
11-17 years old, suffering from acute lymphocytic leu-
kemia, showed that playing video games in the course
of chemotherapy was associated with self-reported
reductions in anticipatory symptoms (e.g., insomnia,
nail-biting 24 hours prior to treatment) and state anxi-
ety, observer-rated distress due to side effects (e.g., diz-
ziness, nausea), and self-reported as well as observer-
rated post-chemotherapy side effects. The mentioned
distress signs were exacerbated when the games were
withdrawn; the signs were reduced again when the
video games were reintroduced [48]. A study with chil-
dren undergoing bone marrow transplantation for
acute lymphocytic leukemia showed that non-directed
play was as effective as hypnosis (including the use of
imagery, muscle relaxation, and suggestions of mas-
tery) in reducing the children’s self-rated pain and fear
[49]. Playing games forms part of several intervention
packages in pediatric oncology that have reported
overall positive effects on the well-being of the treated
children or adolescents [1, 17, 50-52]. It is likely that
computer games will be increasingly used, comple-
menting the common video games. The beneficial
effect that playing has on children in treatment for can-
cer is mostly attributed to the distraction of the child-
ren’s attention from the painful procedures they are
undergoing [1,48]. However, it seems likely that fur-
ther processes may play a role, such as gaining a sense
of control, and overcoming distress by fantasy. The
possible involvement of fantasy indicates a likely
blurring of boundaries between proper play and
play therapy.

Play Therapy

Play therapy is a therapeutic medium that uses playing
with dolls and other toys in order to provide support to
children in distress and help them resolve problems
[53]. Play therapy is designed to assist the child to cope
with stressful situations, enhance the child’s sense of
mastery, help the child establish an atmosphere of nor-
mality under conditions that deviate from normality,
and reduce helplessness and anxiety. The goal of play
therapy is often to help the child adapt the reality to
the self and the self to reality.

Play therapy may be conducted in the form of
individual sessions or group sessions with several sick
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children, whereby mutual support and the possibility
for creating social ties are provided [54, 55]. Signifi-
cant others may act as observers, watching the
child’s play. They may gain thereby a better under-
standing of the child’s means of coping, as well as
feelings and perceptions of the situation and even of
themselves.

Play therapy may be carried out in different forms.
Toys and dolls can be given to the child who is left
alone with them, to play as he or she wishes. This non-
directive procedure can be amended by suggesting a
general playing theme to the child, such as “this is a
hospital ward” or “they are all going on a trip.” Play
therapy may be enacted also in a directive-interactive
manner, whereby the therapist lets the child start out
with the play, offers an interpretation or suggestion for
the next step, and so on, closing with a discussion
between the therapist and the child. The number of
sessions also varies in line with the needs of the child
and the particular play therapy technique used by
the therapist.

EXAMPLE

Here are some examples of play therapy sessions
in the context of the hospital ward. A 4-year-old
girl, diagnosed with Hodgkin’s disease, used to
play for hours with a set of dolls presented to
her by the therapist. The play changed from one
session to the other but one element kept recur-
ring: she used to hide one doll somewhere in her
bed and would start crying because she “lost” it.
When this happened, the therapist asked what
was the matter, whereby the girl would urge her
to help her in finding the missing doll. When the
doll was found, which was invariably the case,
the girl would cry with joy and make a big party
for the dolls. In one of the follow-up visits to the
hospital she volunteered of her own accord the
meaning of the game: “even when you die, they
will look for you and find you.” The theme of
coping with one’s own pending death recurs in
accounts of play therapy with pediatric oncol-
ogy patients [e.g., 56-58].

Examples of further themes that recur in play therapy
with pediatric oncology patients are misunderstanding
of the child as to why he or she was in the hospital [58],
family relations under the threat of death [57], and
loneliness due to difficulty of interpersonal relations

with friends [59]. Most examples use projection and
symbolization by the children in their endeavors to
find a solution to a problem by means of therapist-
guided play therapy.

Drama Therapy and Psychodrama

Drama therapy is a mode of therapy which uses theat-
rical forms of expression as a therapeutic medium [60].
The best known form of drama therapy is psycho-
drama, originally developed by Jacob L. Moreno [61].
It employs guided dramatic action, supplemented by
action methods and role playing, in order to facilitate
insight into the patient’s problems, promote the
patients’ awareness and understanding of themselves
and reality, and enable the learning of new skills and
the enhancement of emotional well-being. Like some
other forms of art therapy (e.g., bibliotherapy), psy-
chodrama enables the patients to approach real-life
problems and emotionally-laden themes through the
safe distance of fictionalized situations and characters.
In addition, the dramatic medium and the largely non-
verbal form of expression combine to lower the
patients’ control, so that they may reveal more about
themselves than they would otherwise do. The special
characteristic components of psychodrama are acting
out and fantasy. The patient is encouraged to act out
in a protected setup, and give free rein to his/her fan-
tasy in a spontaneous, creative manner. The product is
a creative expression of imagination which assumes a
concrete form in reality through action. Thus, the
restricting structures are released, coupled with the
production of new structures which often spell out new
solutions to both old and new problems.

Accordingly, psychodrama provides a safe, support-
ive environment to practice new and more effective
roles and behaviors, rehearse new roles, try out solu-
tions, and explore new options. In general, it offers the
opportunity to see reality from different points of view.
Finally, since it relies on action, it is often more
empowering than traditional verbal therapies. The
overall procedure includes the steps that lead the
patient from reality to fiction to a better reality.

The basic components of psychodrama are the pro-
tagonist, the auxiliary egos (i.e., others who play signif-
icant others or inner forces within the person), the
audience, the director (i.e., therapist), and the stage
(physical space). The three major structural compo-
nents involved in psychodrama are warm-up, action,
and sharing (e.g., through discussion) [62].

Drama therapy may be enacted according to a script
previously discussed or produced spontaneously. It can
follow a script produced by the child spontaneously, or
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by the therapist, or by both, sometimes even following
a script out of a book or play. The drama may be
enacted by the child or children and sometimes with
puppets (dolls or marionettes). The boundary between
theater and drama therapy becomes blurred some-
times, so that psychodramatic elements are embedded
within the context of theater, presenting therapeuti-
cally relevant themes, thus combining entertainment,
catharsis, and therapy. One example is the STOP GAP
drama therapy workshops of California that visit hos-
pitals performing theater and psychodrama.

Drama therapy can be applied in any space, small or
large, closed or open, in the presence of others (adults,
children) or without them [63]. However, essentially
the presence of spectators, either an active or passive
audience, is conceptualized as an integral component
of drama therapy. Others may often be called upon to
fulfill various roles in the unfolding drama.

EXAMPLE

In one session with a 12-year-old child suffering
from leukemia, psychodrama was enacted in the
sick room in the hospital, with two other
patients. The child assumed the role of “the sick
child,” whereas the two patients played in turn
the roles of “two doctors” discussing the case of
“the sick child” and concluding that he would
recover, then the roles of “the fear” and “the
hope” dwelling within “the sick child,” fighting
it out between themselves until “the hope” won
the upper hand. This psychodramatic enactment
served the goal of confronting the child’s fears
and strengthening his hope. In a series of psy-
chodramatic sessions with a group of survivors
of childhood cancer, the enacted themes were
problems of being accepted again in the group
of children, the sense of having missed out
because of the long time spent in the hospital,
the feeling of being different from other chil-
dren, not being understood by others, and
means of making others understand.

Drama therapy is often used to prepare the child for
medical procedures, undertaken for diagnostic or treat-
ment purposes. This use of drama therapy, sometimes
called behavioral rehearsal, consists in going with the
child through the different steps of the procedure he or
she is to undergo, whereby the child may assume in
turn the roles of patient, nurse, and doctor. Puppets
may sometimes be used. The dramatic enactment,

which may be repeated more than once, familiarizes
the child with the situation, reducing fear of the
unknown, and strengthening the sense of control [64].
This kind of application of drama therapy has been
reported to have highly beneficial effects on the mood
and cooperation of the child [65].

Dramatic Play Therapy in the Hospital Setting

Dramatic play therapy represents a special variety of
drama therapy. It combines the therapeutic advantages
of drama and of play to form a unique tool to address
the sick child’s special needs. Its enactment requires the
patient, a drama therapist, one or more other individu-
als (adults or children), dolls or puppets and often
other toys and objects. The drama unfolds in line with
a script that has been prepared in advance or is being
improvised on the spot. Change of roles often takes
place. Dramatic play therapy is of special importance
in the context of hospitalization. Hospitalization could
be traumatic for children because the hospital is an
unfamiliar environment, with little privacy, reduced
control over the situation, in which frightening and
painful procedures occur.

There are several clear-cut advantages of dramatic
play therapy in the hospital setting. It enables children:
(1) to re-enact familiar activities and thus reduce the
strangeness and threat of the unknown environment;
(2) to reorganize their life and thus gain a better under-
standing of what is happening to them; (3) to assume in
the play an active role and thus regain the sense of con-
trol that has been impaired by the disease and the hos-
pitalization; (4) to express aggression under controlled
conditions and thus attain relief for the sustained frus-
tration; and (5) to express their dreams, needs and feel-
ings, by projecting them onto the dolls.

Dramatic play therapy is often used to help prepare
children for diagnostic or therapeutic medical proce-
dures (even surgery) both by providing them informa-
tion about what is going to take place and by reducing
fear and tension through the enactment of the events.
In this context, the actual use of real accessories, such
as gloves or syringes, is of great help in preparing a
child for a medical procedure.

EXAMPLE

The patient was a 6-year-old girl diagnosed with
histiocytosis at the age of 2.3 years. She has
undergone many medical tests pre-and post-
diagnosis, mostly under general anesthesia. The
recurrent painful tests made her highly anxious.
Her anxiety was further exacerbated through the
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anxiety of her parents, who felt that the girl had
terminal disease. The goal of the play therapy
was to prepare the girl for an MRI test without
anesthetic. The play therapy was based on using
two glove puppets representing mother and
father, a small doll representing a baby, and a
plastic tube representing the MRI machine. The
major protagonists of the play were Mother,
Father, and Baby. The Doctor joined in later.
The patient and the drama therapist were pres-
ent all through. In the first session the patient
was a spectator. In the beginning, the Father
and Mother decided not to tell Baby that they
were going for an MRI but instead to deceive
her by telling her that they were going on a trip.
At this point the patient interfered and the first
session ended with her admitting to the drama
therapist that she knew the show was about her.
In the second session, the patient chose for her-
self the role of the mother and for the drama
therapist the role of the baby. Baby started to
question Mother about where they were going.
When she was told about the MRI test, she
wanted to know why and how it would be done.
Mother showed her by simulation with the plas-
tic tube how the MRI test would be performed.
At this point Baby raised concerns about fright-
ening sounds in the course of the medical test
(made sounds) and asked to be hugged. The
Doctor joined the play and explained that the
patient would be put to sleep so that she does
not move in the course of the test. Baby resisted
this suggestion because she was afraid that she
would not wake up. The Doctor suggested that
when she gets to the clinic for the MRI, she
could ask not to be put under anesthetic. The
session ended with Mother holding Baby. Fol-
lowing the suggestion of the drama therapist, the
patient and her mother took the dolls home for
the weekend in order to play with them. The
therapy was highly successful: the girl underwent
MRI without anesthetic. She lay completely still
for 45 minutes, with her mother holding her
hand. The girl and her mother were strengthened
by the success, learned to cope with different
procedures and even helped other parents.

Cinema and Video Therapy
Focus on Viewing

Cinema therapy is the use of cinema in order to diag-
nose and help individuals in distress. Conservative

cinema therapy consists in showing the patient a film
selected by the therapist especially for the patient with
the intent of illustrating some particular problem rele-
vant for the patient. For example, the film Life is Beau-
tiful (by Robert Begnini) portrays a father who turned
the stay in a concentration camp into a kind of game
for the child and thus helped him survive the horror
with a minimum anxiety and without paying too high
a price in mental health. Other examples include The
Miracle Maker about Helen Keller (by Arthur Penn),
Charlie Chaplin’s The Kid, and Patch Adams, demon-
strating humor therapy. Films involve powerful sen-
sory experiences, appealing to various senses and
portraying situations that often resemble those in
actual daily life. Hence they may be used profitably in
order to transmit to patients, also children, various
therapeutically important messages, such as “you’re
not the only one to suffer this problem,” “others in
your situation have survived it,” and “every cloud has
a silver lining.” The transmission of the messages is
enhanced by the experiential impact of film, and the
indirect way in which it is communicated. The film
may be watched by the child alone or in the company
of an adult (e.g., parent, sibling, other patients), at
home or in the hospital, once or several times, and
with a variety of screening devices. Further, viewing
the film may be preceded by some kind of focusing by
the therapist and may be followed by discussion. Con-
servative cinema therapy may be considered a film-
based variety of bibliotherapy.

Focus on Producing

Another variety of cinema or video therapy consists in
actually producing a film. The underlying assumption
is that the film-making process offers various artistic
and organizational activities that resemble those used
by therapists and which may provide useful and chal-
lenging psychological exercises. This variety of cinema
therapy requires a film-making expert, a therapist
and a patient. Working together, this team produces
a film primarily for the benefit of one single viewer:
the patient.

Video therapy consists of helping a child to produce
a video film. Snapshot and video cameras, tape, CD
and computers are used, along with traditional art
therapy tools, such as storytelling, music, and painting.
The focus is on producing video animation, but further
means such as sculpting, modeling and drawing are
also used in these projects. The children are encour-
aged to invent the plot, write the script, draw and
sculpt the background scenario, design and decide
where, when and how the video takes place, and then
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film and edit the film. In this kind of video art therapy
the child assumes alternately the roles of director,
actor, author and producer of his or her own movie.
Five major stages are involved in the process: (1) text-
writing (scenery preparation), in which the child learns
how to prepare a ‘story board’; (2) directing, in which
the child directs others, maybe children or patients,
parents, siblings, members of the medical staff; (3) film-
ing, in which the child chooses whether to film, photo-
graph or act in front of the camera; (4) editing, in
which the child introduces into the film the changes he
or she considers appropriate to shape a product with a
specific purpose, for example, a movie that can be used
as a therapeutic tool in the future; and (5) screening, in
which the child assumes control of when, where and to
whom the movie will be screened.

When the video film is completed, the child is
encouraged to take it home as his or her own work.
However, it can also be used for discussion in individ-
ual sessions or group sessions, in order to improve the
children’s or the caretakers’ insight.

Video art therapy can make unique contributions to
the child’s well-being. First, it provides distraction,
which helps to alleviate pain and anxiety. This is
achieved by involving the child in an interesting and
totally engrossing activity, satisfying insofar as it
appeals to the child’s narcissistic needs, and with
enough variety to hold the child’s attention for longer
periods of time. Second, it provides catharsis by ena-
bling the child to express his or her innermost fears and
problems by means of unconscious projection and
symbolic representations in the video plot and images.
Third, it contributes significantly to improving the
child’s mood and quality of life by providing satisfac-
tion, fun and entertainment. Fourth, it promotes inter-
action between the child and his or her family by
involving the whole family in the video production,
which the family keeps as a document commemorating
happy moments in this difficult period. Fifth, it boosts
the child’s ego by providing activities and encouraging
creativity that may reveal new strengths and discover
new talents. Ego-strengthening is particularly impor-
tant both because the circumstances increase the child’s
sense of helplessness, and because through the newly
acquired strength the child finds new ways of coping.
Sixth, it contributes to improving the child’s body
image by involving the child in bodily activities.

Clowning

We present the major elements of the clown’s interven-
tion in the Department of Pediatric Oncology, Gustave
Roussy Cancer Institute. Twice a week, two clowns

come to the ward [66], as others do in many pediatric
departments in France (e.g., the ‘Rire Médecin’), and
elsewhere (e.g. the Clown Care Unit of The Big Apple
Circus, active in several pediatric hospitals in the US).
The clowns work in the corridors and the waiting hall
area as well as in the rooms, with children and adoles-
cents, even with the terminally ill, individually or col-
lectively in a group, but also with the parents and the
caregivers. Each clown has his or her own style, per-
sonality, and particular skill: they play music, perform
magic tricks, dance, speak too fast, stutter, or mime,
etc. They come in different varieties—big or small, fat
or lean, with long hair or bald heads, skilful or clumsy,
but all wear red noses. Their names are Dr Giraffe,
Dr Basket, Dr Cauliflower, Dr Lulu Leek. They per-
form brief and improvised shows in the corridors by
themselves or by drawing into the dance, the game or
the little scene a child, or anyone else who happens to
be in the vicinity. The children become spectators or
actors, and eventually receive a red nose. The clowns
wear a decorated white coat, carry props in their doc-
tor’s bags, some of which are made out of medical or
nursing devices (e.g., balloons made of gloves, whistles
or telephones made of syringes or stethoscopes).

The Clowns” Work

The clowns offer joy and laughter, but do much more
than simply amuse the children. Children know
about their illness and the complex and precise treat-
ments they need. They usually accept these constraints,
which are nonetheless hard to endure. This is why they
enjoy, by way of revenge, the anarchy, nonsense and
fantasy introduced by the clowns through their clothes,
the way they walk or dance, the way they talk or shout,
telling fake and horror stories, disturbing the parents
and nurses. Playful and musical noises are heard,
instead of silence or aggressive noises (pagers, pump
alarms, cries, etc.). The clowns are fully aware of the
fact that the children may sometimes feel frustration
because they have to endure painful treatments and
operations. Therefore they readily provide the children
an outlet to engage in aggressive behavior: the children
can bite and be bitten, they can tear off Giraffe’s Velc-
roed tail, they can push a clown, and so on. The clowns
also transform the function of a place from its intended
use: the nurse’s room turns into a dance hall, a child’s
room becomes a ring or a circus, and the whole ward
turns into a playground, in addition to its original
function to provide medical care services.

The clowns help the children regain possession of
and pride in their bodies by showing that they are
proud of their own strange and distorted bodies, when
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they demonstrate how to put a handicap to good use,
when they grimace together with the child, when they
transform a child’s neck brace into a royal necklace.
They express openly the emotions the children may
feel (fear, terror, love, anger, etc.) and show how
these can be understood and integrated in a play and
in a story. Thus, the children know that even their
most intense or violent emotions have a place in the
ward and that they can also do something positive
with them.

Illness plays a key role in the clowns’ games. Illness
is the implicit theme in the background when ropes are
cut and magically restored, when a ball disappears in
the nose and reappears in the mouth, when a child
removes Giraffe’s horn and puts it on his own nose, or
on the nurse’s head. Pranks of this kind may illustrate
the child’s etiopathological theories, for example,
“Where does my illness come from? Somebody has put
it inside me. If I could give it to someone else, or if only
it could disappear magically.” The games enacted by
clowns allow the children to express their illness theo-
ries, without fully believing in them or feeling bound to
explain them, and to maintain them, without conflict-
ing with the medical theories which they know and
accept. When the clowns parody the caregivers, they
allow the children to revolt under safe conditions. This
may give the children not only an emotional outlet, but
may also help to avoid non-compliance.

The clowns participate in the care of the child, work-
ing in close collaboration and harmony with the medi-
cal staff, fully aware of the risk that both the children
and the nurses may contrast the “good doctors” (the
clowns) with the “bad and naughty ones” (the pediatri-
cians and nurses). They have to determine the specific
role they intend to play in the midst of all the other
professionals (psycho-oncologists, teachers, art thera-
pists, etc.). They must be experienced professional
clowns, trained for this specific setting, functioning in
line with a strict code of ethics. They have regular
meetings with a psycho-oncologist who can help to
shed light on some of the complexities of the situation
in pediatric oncology and to deal with their own emo-
tional reactions.

Humor Therapy

The potentially beneficial effects of laughter and
humor on health have long been known: “The arrival
of a good clown exercises a more beneficial effect upon
the health of a town than 20 asses laden with pills”
(Sir Thomas Sydenham) or “If it were not for laughs,
we would be sicker than we are” (William Frey, both
professor of medicine and researcher of humor).

A growing body of research is beginning to provide
empirical evidence supporting the contribution of
humor and laughter to strengthening the immune sys-
tem, moderating the effects of stress, and serving as an
efficient coping and defense mechanism [67-69]. The
popular screenplay Patch Adams highlighted the heal-
ing aspects of laughter in the medical context, whereas
the show Andre Vincent is Unwell (in the Edinburgh
Festival, 2002), which showed the suffering of a cancer
patient in the form of stand-up comedy, has contrib-
uted to shattering the notion that cancer is a taboo sub-
ject in comedy. Some notable initiatives to bring
humor therapy into the oncology wards include The
Hamptons Comedy Festival (2002), and the East
Coast’s premier comedy organization dedicated to
using comedy to fight cancer, which launched in 2002
the Comedy Fights Cancer/Laughter Promotes Heal-
ing initiative, and brings comics to cancer patients
in hospitals in the form of large shows or bedside
performances. At Loma Linda University Cancer
Institute, humor-based treatment complements chemo-
therapy so that during the treatments the patients are
encouraged to watch videos or read literature from the
Laughter Library, with the SMILE (Subjective Multi-
dimensional Interactive Laughter Evaluation) software
guiding their choices of material. “Humor carts” (con-
ceived by humor therapist Judy Goldblum-Carleton)
exist in over 40 hospitals in the USA, bringing to pedi-
atric oncology wards humor therapists who have
learned how to create fun and laughter in the sick chil-
dren. The largest and most ambitious project is Rx
Laughter (created by Dunay Hilber and led by
Margaret Stuber and Lonnie Zeltzer, and conducted
by the Johnson Cancer Center, the Mattel Children’s
Hospital at UCLA and the UCLA Neuropsychiatric
Institute and Hospital) which applies for therapeutic
entertainment carefully selected cartoons and TV clas-
sic films in order to study how best to use humor for
pain reduction and prevention or treatment of diseases
in children and adolescents.

Research shows that children (5-10 years) with can-
cer do not differ in humor from healthy children and
that they more often rated a cartoon as funny even
without understanding the joke, which indicates they
had a tendency for humor [70]. A study with 43 school-
aged children with cancer showed that children scoring
high on the Multidimensional Sense of Humor Scale
had better psychological adjustment than those scoring
low, regardless of the amount of cancer stressors, inso-
far as coping humor moderated the daily hassles of liv-
ing with cancer. Moreover, the high scorers had a
lower incidence of infections when the number of
reported cancer stressors increased, and better
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immunological functioning (as assessed by salivary
IgA levels and absolute neutrophil counts [71]). Major
mechanisms involved are partly physiological (e.g.,
muscular relaxation) and partly psychological (e.g.,
better coping) [72]. Both types of effects appear to be
mediated by the cognitive changes brought about by
humor [73, 74]. Humor consists of shifts in the mean-
ings assigned to the situation and the major protago-
nists. The shifts express awareness both of the problem
inherent in the situation and of its insolubility, at least
for the time being. Hence, humor makes it easier to
accept reality, even if it is neither humorous nor “a
laughing matter.”

Music Therapy

Music therapy is a general name for different ways of
using music to help the patient cope, or more specifi-
cally, for providing a feeling of satisfaction and har-
mony [75], facilitating relaxation, moderating physical
symptoms, such as pain and nausea and reducing anxi-
eties, loneliness and stress [76]. Music is particularly
adapted to goals of this kind because of its harmonious
structure, its use of components that are not found in
their pure form in external reality (e.g., tones, melody)
and its structural properties, manifested especially in its
rhythm [77]. The major processes involved in music
therapy are promoting nonverbal interaction, express-
ing repressed emotions, enabling diversion, providing
fun and entertainment and indirectly facilitating the
acceptance of the new reality. There are a great vari-
ety of ways to exercise music therapy [78]. The major
means include the following: exploring and stating
one’s musical preferences; listening to the desired
music usually in the company of the therapist, nurses
or other patients; listening to live music played or
sung by an individual present (e.g., the therapist);
engaging in relaxation exercises or anxiety-relieving
fantasies with background music [79]; using musical
instruments or playing rhythm instruments, includ-
ing improvisational drumming; learning to play
instruments, such as the guitar, omnichord, shakers,
bells and drums; composing original songs or melo-
dies; drawing under the inspiration of musical pieces;
playing music on the inspiration of a drawing (the
child’s own, another child’s or a printed painting);
listening to special musical tones or chords (e.g.,
electronic music, Indian gongs, or even vibrations
produced by tones) [80]. The sessions may last from
15 minutes to one hour, and may be conducted in
individual sessions, even at the patient’s bedside, or
in groups, which may be open also to family mem-
bers and other visitors.

Music therapy was shown to be of great help in
reducing the distress of children undergoing painful
medical procedures [81, 82]. A study with 65 pediatric
hematology/oncology patients whose mean age was
7 years (range: birth to 17) showed significant improve-
ment in the children’s ratings of their mood in terms of
the “faces pain scale” (a pictorial scale of faces depict-
ing various degrees of pain, including numbers, colors
and definitions) from pre-to post-music therapy,
whereas the parents perceived an improved play per-
formance after music therapy in preschoolers and ado-
lescents. Notably, 49% of the parents in this study said
that the music therapy brought them comfort and
reduced their own anxiety [83]. In children with mye-
loid leukemia, music therapy was observed to promote
the child’s behavior from being “just a patient” into
playing temporarily a more active social role [84]. Play-
ing music for children in isolation (in the course of
bone marrow transplantation) is of particular help
because it decreases their loneliness and sense of
detachment from the world [85-87]. It may even help
reduce anxieties in terminally sick children [88, 89].
Music therapy was also observed to promote more
engaging behaviors in the children than other activi-
ties, such as unstructured play or reading taped story-
books with the therapist [90].

EXAMPLE

K., a 13-year-old girl diagnosed with lym-
phoma, suffered badly from the disease and the
treatments. She became so distressed by the
changes in her appearance caused by the treat-
ments that she refused to have any contacts with
others. One purpose of music was to provide the
girl with diversion and relaxation in the course
of chemotherapy. While listening to the music
she loved (ballet music with clear rhythm and
musical patterns), she was encouraged to make
a fantasy voyage by using imagery. The voyage
led her to distant worlds that opened a window
to dreams and space. Another function of music
in this case was to enable K. to meet with her
friends at school. She agreed to meet them when
they were all listening to their preferred music.

Singing and Chorus

Songs and singing as therapeutic means share a few ele-
ments with music therapy but also differ from it in
basic respects. First, the elements of singing are more
intrinsically human than musical components. Second,
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producing singing sounds involves activation of a
bodily organ, unlike musical sounds whose production
does not necessarily depend on the body. Due to the
origin of singing in the human body, listening to sing-
ing sounds activates the listener’s body in a way differ-
ent from listening to musical sounds. Since singing is a
product of the human voice, it may be expected to be
related most intimately to the expression of emotions.
Thus, it is natural for human beings to express their
joy, suffering, pain, even despair through sounds,
which are often not words but rather vowels or combi-
nations of sounds mimicking the emotion (e.g., Aah,
Ooh, Oiy, Rrrr). When combined and sounded in a
kind of protracted melody (e.g., undulating sound,
repetitive sounds in staccato), these moans and other
sound combinations form the elements of singing. This
affinity of sounds to emotions may constitute the
understructure which promotes the therapeutic use of
singing [91, 92]. Further, since singing and composing
songs do not require accessories or even training (at
least not at the basic level), singing provides a ready
means for creative expression [93]. A highly specific
property of singing that enhances its therapeutic poten-
tial is the fact that it uses the human voice in two
capacities—expressive and communicative. Notably,
the two functions may use nonverbal or verbal means
or both, so that reactivity and interaction can be both
verbal and nonverbal [94]. Thus, when singing, the
patient may use words or, for that matter, sounds or
nonsense syllables at his or her discretion—all the
time, part of the time or not at all.

Singing may be used with individual patients or with
groups, in which case it assumes the form of a chorus.
Singing in groups strongly enhances the community
feeling of the sick children on the ward and greatly
reduces the sense of loneliness. Family members, other
patients, and friends may be invited to join the session.
A child may be induced to listen to recorded singing or
to singing by the therapist or an actual singer, and may
be encouraged to join the singing to the extent that he
or she wishes or is able to. Often children prefer to sing
on their own. Of course, the quality of the singing plays
no role at all. The singing may take place anywhere on
the ward or outside it and often does not need any
accessories [95, 96].

Dance and Movement Therapy

The American Dance Therapy Association defines
dance or movement therapy as “the psychotherapeutic
use of movement as a process which furthers the emo-
tional, cognitive and physical integration of the indi-
vidual.” In recent years more specific goals were

developed in regard to helping patients, including
oncology patients and children [97]. Dance therapy
relies almost exclusively on nonverbal expression, and
uses for therapy mainly muscular and kinesthetic
responses. The special focus of dance therapy is bodily
movements. This is of particular importance in the case
of pediatric oncology patients whose body image may
be impaired following surgery and oncological treat-
ments. Therapeutic use of movements may restore the
children’s contact with the body and lead them to
accept their body despite the changes it has undergone
temporarily or permanently [98].

Dance therapy may be conducted for single patients
or groups. When children dance in groups, there may
or may not be coordination between them. When each
child in a group dances for himself or herself without
coordination in the movements of the children in the
group, the outcome resembles “a collective mono-
logue” in the sphere of language [99]. The extent of the
movements may also vary greatly. Dance therapy may
be enacted in space, with the child moving in space as
much as the body enables or as minimally as the child
is able and willing to move. Dance therapy may not
involve changing location in space but be focused only
on bodily movements. Thus, dancing may involve
the whole body or parts of it, so that sometimes
only the fingers or eyelids dance. The dance may even
be enacted only in fantasy, when the child is unable
or unwilling to move, or simply too exhausted to
move. Hence, dance therapy may be performed in the
child’s bed.

Dance therapy may use music as background or not.
The dance may be performed according to the child’s
own rhythm and patterns or according to externally
presented rhythm, with or without musical tones.
When the melodious aspect of music is distracting for
the child, rhythm alone may be used. Some children
find it beneficial to move in time with rhythm that is
familiar to them or precisely unfamiliar, even bizarre.

Dance therapy may be expressive to varying
degrees. It is completely expressive when the move-
ments are free, improvised by the child as he or she
goes along, and do not conform to any code or style of
motion taught to the child or agreed upon prior to the
dance. Often at least some elements of diverse
motional codes or styles are incorporated into the
child’s dance. Some therapies focus primarily on the
performance of prescribed movements, which may fol-
low distinct dance styles (e.g., Latin American or
Indian or local folk dancing) or specific movement
codes reflecting a conceptual or symbolic tradition
(e.g., yoga), a particular theory or a physiological
conception (e.g., Alexander, Aikido, Feldenkrais,
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Hanna Somatic, Chi Kung and Tai Chi Chuan)
[94,98,100,101]. Movement therapies of this
kind offer the patient primarily renewed contact and
awareness of one’s body and an enhanced sense of
bodily control.

Movement therapy may also include the special
practices of swimming or splashing in water, taking
hot or cold baths, and massage (insofar as it is medi-
cally approved) which resembles passive movement.
These motional practices may be enjoyable for the
child and contribute to restoring his or her acceptance
of the body and mastery over one’s body following the
changes in body image in the course of treatments.

Animal-Assisted and Pet-Facilitated Therapies

The ancient Greeks had already recognized the psycho-
logical effects of contact with animals, but the earliest
documented reports of the use of animals in therapy
date from the late eighteenth century in the UK and
beginnings of the twentieth century in the USA. The
rapidly accumulating evidence shows the beneficial
impact of contact with animals on patients with differ-
ent diagnoses, regardless of where the patients stay.
Animal-assisted therapy has been reported to be partic-
ularly effective with children and adolescents [102].

There are various forms of practicing animal-
assisted therapy. For example, the child may own a pet
or actually help to take care of an animal, alone or as
part of a team of children, usually under the guidance
or active participation of an adult, who may be the
therapist. The child may interact with the animal,
touching it or talking to it, in the presence of the thera-
pist. The child may simply watch the animal and learn
about it and its behavior, for example, fish in an aquar-
ium. A pet may be adopted by the ward as “our ani-
mal” without the active participation of the children in
taking care of it. The adopted pet will not be allowed
on the ward, but may stay somewhere else on the hos-
pital grounds or at home with the child or children
going to visit it.

The major observed effects of animal-assisted ther-
apy were increase in trust, social contacts, cooperation
and readiness to communicate; reduction of anxiety,
depression, distress, loneliness, stress and the sense of
threat; increase in relaxation; enhanced responsiveness
to the sensory environment; increased physical activity;
promotion of responsibility; and improvement in confi-
dence, self-image and self-esteem [103, 104].

Up to now there has been a relatively limited use of
animal-assisted therapy in oncology, mainly because of
fear of infection in patients with suppressed immune
system function. However, even though the experience

is limited, the results showed that contact with animals
markedly decreased depression and distress in oncol-
ogy patients in regular hospital units [105, 106] and
hospices [107, 108]. There is an increasing number of
anecdotal reports about the introduction of animals
into pediatric oncology units while observing adequate
precautions to prevent infections, for example, restrict-
ing contact with the animals merely to observing
them, communicating with them without touching
them, and in general avoiding any physical contact
with the animals.

Animal-assisted therapy may be expected to be par-
ticularly effective in the context of pediatric oncology
because it focuses on social interaction in its basic and
simplest form. It offers the chance for forming and
maintaining a simple companionship, a bond based on
give and take without the damaging intervention of
prior conceptions, biases, and emotions, such as
shame, guilt and sense of inferiority. The contact with
the animal is mostly nonverbal and consists in interac-
tion for its own sake. One gives as much or as little as
one can give and is appreciated for this. Hence, this
kind of therapy provides the child the chance for feel-
ing accepted despite limitations, such as fatigue, sad-
ness, sense of restricted ability to give, and changed
body image. The contact with the animal gives the chil-
dren the feeling that they are needed and appreciated
for what they are. The animal may become a friend
indeed because it is a friend in need.

Further contributions of animal-assisted therapy are
that through the animal the ward or the sick room
gains an element of normality and everyday-life atmo-
sphere, which may be important for children hospital-
ized for longer periods of time or whose daily routine
has been ruptured in other ways. Last but not least,
animals and pets may give the sick child something to
think about, possibly fantasize about, outside the range
of the disease and the treatments. Being preoccupied
with the animal even for limited periods of time
enables dissociation from the painful and anxiety-
evoking treatment.

Parties and Outdoor Entertainment

It has become traditional in pediatric oncology wards
to organize parties, shows, picnics, outings, and other
forms of entertainment, for the children, considering
their state of health. Children who are confined to the
bed or ward are entertained in the spot where they have
to stay, whereas others who may be freer to move are
taken outside the hospital into the community, on trips
and even to other countries. These entertainments are
always planned in cooperation with and under the
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guidance of the medical staff. Moreover, members of
the medical staff participate in these events mainly for
medical reasons in order to make sure that the health
of the children is not compromised in any way and to
take care of any unusual medical occurrence.

Since such entertainment events are so common, it is
likely that they contribute in some form to the well-
being of the children. The reasons seem clear. First, the
explicit goal of such events is to provide fun and enter-
tainment, at least in partial compensation to the chil-
dren for the suffering they have been undergoing.
Second, elements of different forms of art therapy are
often incorporated into these events, such as play,
humor, clowns, jesters, magicians, music, dance, sing-
ing and storytelling. These art therapeutic components
exert their beneficial effect also in this setting. Third,
since some of the restrictions and rules that govern the
children’s behavior are lifted on these occasions (e.g.,
one may scream, laugh loudly, throw things around,
be impertinent), the children may enjoy a cathartic
effect to counterbalance their frustrations and anger.
Fourth, on these occasions the children get the oppor-
tunity to interact with the medical staff on a more day-
to-day level, not necessarily with less distance, but
often without the role-bound limitations of “doctor”
and “patient.” This experience may help the children
accept the need for compliance in the regular hospital
routine. And last but not least, the entertainment occa-
sions sound loud and clear the encouraging message
that “life goes on” and soon the child may perhaps be
able to rejoin it.

Conclusion

This chapter has presented a variegated colorful pano-
rama of a great number of therapeutic modes and
media, most of which go under the name of “art ther-
apy.” Though each of the therapies is unique, they
share a number of characteristics. The shared elements
concern the goals, the therapeutic processes, and the
manner of application or practicing.

A variety of goals are listed by the different therapies,
including mostly palliation of physical symptoms,
improvement of mood, boosting of body image and
increasing self-esteem. Despite differences in formula-
tion, it is evident that all the goals boil down to improv-
ing the child’s quality of life, and do not refer to
survival or improving the recovery chances of the child.

The therapeutic processes involved in art therapeutic
media were summarized aptly by Luzzatto and Gabriel
[6] as ‘the six “C”s”: Catharsis by creating conditions
for externalizing pent-up emotions; Creativity by pro-
moting self-expression through artistic media;

Communication by expressing for others what one
feels and how one perceives reality; Containment by
providing legitimacy to attitudes and emotions difficult
to acknowledge as part of oneself; Connections by ena-
bling integration between different forces within one-
self and outside oneself; and Changing the image by
facilitating transformations in meanings.

Finally, there are many similarities in the manner in
which art therapies are practiced. First, the approach is
mostly multidisciplinary and consists in applying sev-
eral art therapeutic media jointly in the same session or
in a sequence with the same child or group of children.
It seems to be the rare case when art therapy is focused
on one medium exclusively. This seems to be rooted in
the orientation of art therapies towards the person as a
whole, including his or her emotional, cognitive, physi-
ological, emotional and behavioral needs [109]. The
holistic orientation may create the desire to address as
many of the child’s needs as possible. Second, the
application of art therapeutic means is more often tail-
ored to the specific needs and problems of the patient
as conceptualized in the “here and now” rather than
adhering to a strict structured protocol. There seems to
be a great sensitivity in art therapists to changing situa-
tions, needs, interests and problems of the patient.
Hence the tendency to use a variety of art therapeutic
means for attaining basically the same goals. Third,
the art therapies use artistic means to attain goals other
than art, without pretending to teach the arts for their
own sake or to turn the children into artists at present
or in the future. Fourth, in many of the art therapies
there is an interplay between the more passive and
more active forms of application, for example, between
viewing films and producing films, between reading
stories and inventing stories, between listening to songs
and singing. This interplay introduces an element of
tension into the practice of art therapy but widens
immensely the potential of the medium to appeal to
the child and awaken his or her response. Fifth, art
therapies focus on the use of nonverbal means, which
are appropriate for children and promote their expres-
siveness. And last but not least, art therapies seem to be
open to incorporating new media and widening the
scope of the applied therapies. At present we are wit-
nessing the expansion of art therapy into the domains
of computerized art and video art. In future, we may
witness the incorporation of virtual reality media, elec-
tronic music, or installation art. However, in art ther-
apy the message is not the medium. Rather, the
message underlying and inspiring the diverse present
and future forms of art therapy is that even though the
child is sick, he or she is still a child, and we have to do
all in our power to keep it that way.
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Palliative Care for Children
with Advanced Cancer

Stefan J. Friedrichsdorf, Lonnie Zeltzer

Introduction

More than 12,000 children and adolescents 0-19 years
of age are diagnosed with cancer each year in the US
[1,2]. The large majority of them are fortunately cured
of their malignancy with more than 80% of children
with cancer alive five years after diagnosis, compared
with about 62% in the mid-1970s [3]. However, an
overwhelming number of children experience consider-
able suffering during their cancer treatment and
unfortunately not all survive; cancer remains the
leading cause of death for children with life-limiting
conditions in the United States [4]. A total of 34,500
childhood cancer deaths were reported in the USA
during 1990-2004. In 2004 alone (last available data),
2,223 children and adolescents died due to a malig-
nancy. Among these, leukemias were the most com-
mon diagnoses (25.5%), followed by brain and other
nervous system neoplasms (25.0%) [4].

Comprehensive palliative care is the expected stan-
dard of care for patients with advanced illness [5, 6],
however, access to, and availability of palliative care
expertise for the majority of children with life-threaten-
ing conditions, are still lacking compared with adult
services. In the US, the vast majority of infants,
children, and teenagers with advanced illnesses who
are near the end of life do not have access to inter-
disciplinary pediatric palliative care (PPC) services
either in their community or at the nearest children’s
hospital.

Definition of Palliative Care

This chapter will present a philosophy of cancer care
that promotes communication between providers,
patients (regardless of age), and parents throughout

the illness with the goal of achieving the best possible
quality of life for the child and family. PPC provides
solace for infants, children and teenagers suffering
from a life-threatening or a life-limiting condition
regardless of whether curative treatments succeed or
fail, many of which continue for years.

According to the Association for Children’s Pallia-
tive Care (ACT) and the British Royal College of
Pediatrics and Child Health [7]:

[PPC is] an active and total approach to care, embracing phys-
ical, emotional, social and spiritual elements. It focuses on
enhancement of quality of life (QOL) for the child and sup-
port for the family and includes management of distressing
symptoms, provision of respite and care through [disease],
death and bereavement.

In the words of an ill child: “Palliative care no longer
means helping children die well, it means helping chil-
dren and their families to live well, and then, when the
time is certain, to help them die gently” (Mattie Stepa-
nek, 1990-2007) [8].

Our emphasis will be on including communication
as a primary tenet of palliative care, and on integrating
palliative care along the entire disease trajectory,
whether the anticipated outcome is cure, chronic dis-
ease or death. Pediatric Palliative Care usually starts at
the diagnosis of a life-threatening conditions, in con-
junction with curative therapies supporting the pri-
mary care team, and follows the entire trajectory of the
disease.

History of Palliative Care

Palliative Care was first describe by Homer in The Iliad
around 800 Bc, performed by the army physicians
Podaleirios and Machaon, for Erypylos, who had
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received a lethal injury during a fight (Homer: Iliad,
XI. Book, 809-848) [9].

During the Roman Empire, a building was erected
in Epidauros in Greece especially for the care of dying
people in 50 AD.

Some accounts associate the name of the early
Umayyad caliph Al-Walid I (668-715), who ruled
from 705 to 715, with the founding of a hospice, possi-
bly a leprosarium, in Damascus, Syria (Alia A. K.
Al-Ghunaim, personal communication, 2008) [10].

In medieval Europe, hospices (often inside monas-
teries) provided care to people on pilgrim routes. The
Latin word hospes initially meant “stranger,” but with
time evolved to hospitium, which at first described the
warmth between guest and host, and later the building
where this was experienced [11].

The modern era of hospice and palliative care
stems from the dedication and enthusiasm of an
English physician, Dame Cicely Saunders. She had
previously trained as a nurse, and before entering
medical school, worked as a voluntary nurse at
St Luke’s Home for the Dying Poor in London.
After qualifying from medical school, Saunders
worked at St Joseph’s Hospital in Hackney, London,
where she explored the use of opioids to achieve pain
control in dying patients. She discovered that regular
doses of opioids in higher doses than were then stan-
dard practice could relieve patients’ pain and allow
them to talk openly about their illness. Saunders
wrote and taught about her experiences, and by 1967
had persuaded the National Health Service to sup-
port the building of St Christopher’s Hospice in
Sydenham, England.

In North America, nurses and physicians became
interested in the ethos of palliative care at St Christo-
pher’s. In 1974, funded by the National Cancer Insti-
tute, the Connecticut Hospice began offering home-
based care. The same year, in New York, a team of
specialists in care of the dying started a consulting
service at St Luke’s Hospital. In 1975, Mount estab-
lished the Palliative Care Service at The Royal Victoria
Hospital, Montreal. Hospice and palliative care were
thus demonstrated to be concepts that could be
practiced in very varied settings [11].

Sister Francis Domenica founded in 1982 the first
stationary free-standing children’s hospice, “Helen
House,” in Oxford, UK, which then prompted
development of numerous care models for children
with life-limiting and terminal conditions world-
wide. Free-standing Children’s Hospices (usually
inpatient facilities with 8-12 beds) now exist in
many countries, including Australia, Canada, Costa
Rica, Germany, Great Britain, Poland, and the

USA. Palliative home care services were introduced
in the late 1970s, 1980s and 1990s in Costa Rica,
Poland, Ukraine, the United Kingdom, the USA
and other countries.

The first inpatient pediatric palliative care unit in the
USA was opened at St Mary’s Hospital for Children in
Bayside, New York in 1985 [12]. Initially the majority
of admissions were children with chronic disorders, but
as AIDS became common among inner city children,
the program started to care for affected families, as
well as children with cancer and other forms of termi-
nal illness.

In 2011, in the USA and Canada there are now
more than 35 advanced hospital-based PPC services
available, four of them offering PPC fellowships
(Akron, OH, Boston, MA, Minneapolis, MN, and
Philadelphia, PA). Free standing-respite homes
(“Children’s Hospice”) are found in San Francisco,
Phoenix, Vancouver, Montreal (with more being at
different stages of realization) and there are various
services providing pediatric palliative home care.

Extent of Need for Pediatric Palliative Care for
Children with Cancer

Although the prognosis for children with cancer has
improved considerably over the past four decades, the
disease remains the leading cause of non-accidental
death in childhood. Sadly, advances in the control of
symptoms in children dying of cancer have not kept
pace with treatment directed at curing the underlying
disease. In two retrospective studies of bereaved
parents of 221 pediatric cancer patients conducted by
Wolfe et al., the majority of distressing symptoms
(such as pain, dyspnea and nausea/vomiting) were not
treated, and when treated, therapy was commonly
ineffective [5, 13].

Barriers to the Provision of Pediatric Palliative Care

There are assumptions and barriers which may hinder
the implementation of PPC into the care of a child with
cancer. Here are some of the main assumptions.

Assumption #1: Pediatric Palliative Care Starts When
Curative Treatments Stop

Pediatric palliative care may erroneously be considered
to commence only when curative treatment stops and/
or when a child is close to dying.

The traditional model of palliative care has repre-
sented the relief of symptoms to be the major goal of
treatment only when aggressive therapy directed at a
cure has been unsuccessful. The overall improvement
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in prognosis in childhood cancer, and the enormous
emotional issues involved in trying to save a child’s life
can prevent both caregivers and parents from aban-
doning cancer-directed therapy. Pursuit of intensive
cancer-directed therapy can overshadow attention to
quality of life and symptom control, which can result
in substantial suffering during the last phase of a
child’s life.

However, it is often not possible for parents and/
or the child to forgo further cancer-directed therapy,
and this should not be required in order to achieve
optimal palliative care. The need to ensure that
everything possible has been done may be the only
way that some parents can live and cope with their
child’s death [14].

The World Health Organization (WHO) [15] defines
Palliative Care as follows:

Palliative care is an approach that improves the quality of life
of patients and their families facing the problem associated
with life-threatening illness, through the prevention and relief
of suffering by means of early identification and impeccable
assessment and treatment of pain and other problems, physi-
cal, psychosocial and spiritual.

Palliative care:

* Provides relief from pain and other distressing symptoms.

¢ Affirms life and regards dying as a normal process.

¢ Intends neither to hasten nor postpone death.

¢ Integrates the psychological and spiritual aspects of patient
care.

¢ Offers a support system to help patients live as actively as
possible until death.

¢ Offers a support system to help the family cope during the
patients illness and in their own bereavement.

* Uses a team approach to address the needs of patients and
their families, including bereavement counseling, if
indicated.

e Will enhance quality of life, and may also positively influ-
ence the course of illness.

* Is applicable early in the course of illness, in conjunction
with other therapies that are intended to prolong life, such
as chemotherapy or radiation therapy, and includes those
investigations needed to better understand and manage dis-
tressing clinical complications.

The WHO Definition of Palliative Care for Children,
adapted, adds the following to the above [15].

Active total care of the child’s body, mind and spirit, and also
involves giving support to the family. Such care:

¢ Begins when illness is diagnosed, and continues regardless
of whether or not a child receives treatment directed at the
disease.

* Demands that health providers evaluate and alleviate a
child’s physical, psychological, and social distress.

* Requires a broad interdisciplinary approach.

¢ Includes the family and makes use of available community
resources; it can be successfully implemented even if
resources are limited.

* Can be provided in tertiary care facilities, in community
health and hospice centers, and in children’s homes.

* Should be developmentally appropriate and in accordance
with family values.

Earlier recognition by both physicians and parents
that the child had no realistic chance of cure led to a
stronger emphasis on treatment to lessen suffering
and integrate PPC in pediatric cancer patients [7].
PPC therefore starts at diagnosis of a life-threatening
disease or life-limiting condition, continues through
the trajectory of the illness, and does not equal end-
of-life care (but certainly includes it). PPC extends
beyond the child’s death to the family during
bereavement.

Assumption #2: Parents Have to Choose between
“Fighting for a Cure” Or “Giving Up”

Parents and pediatric patients will often opt for contin-
ued treatment of the underlying cancer even when
there is no realistic hope for cure [13, 16]. This is often
motivated either by hope for a miracle, a desire to
extend life, or a desire to palliate symptoms related to
progressive disease. In discussions of treatment options
with families, Wolfe ez al. suggest the following state-
ment, “The very nature of miracles is that they are
rare. However, we have seen miracles, and they have
occurred both on and off treatment” [17]. In other
words, a child does not have to continue on cancer-
directed therapy in order to preserve hope, especially
when the therapy significantly impacts the child’s
remaining quality of life. Regardless, decisions regard-
ing continued cancer-directed therapy need to be care-
fully considered, weighing the potential for life
extension and impact on quality of life.

Caring for a dying child is emotionally very difficult.
It may be particularly challenging for physicians and
other caregivers to consider the integration of palliative
care because this may be perceived as “giving up.”
More importantly, parental loss of a child is certainly
considered to be the most difficult type of loss [18, 19].
As a result, the emotional cost of recognizing that a
child may die impedes planning for optimal care and
support.

Hope for cure and pediatric palliative care
include each other. PPC translates into aggressive
management to maintain or improve quality of life
and children can graduate from palliative care.
Despite the prevailing myth to the contrary, life-
saving care and excellent symptom relief can be
provided simultaneously.
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Assumption #3: Pediatric Palliative Care Means
“Giving Up Hope”

PPC explicitly does not mean giving up hope. In fact,
in order to explore the family’s goals of care a question
such as “Tell me, what are you hoping for?” may be
asked by the PPC clinician. Not infrequently families
may respond with “Cure from cancer” or “A miracle.”
The clinician may respond “I hope this too—I'm with
you. What else are you hoping for?” By following the
avenue of hope further, families may wish for very
aggressive pain and symptom management, the possi-
bility to go outside or home, to hold their child more
often, to have more family to visit, or many other
things. Even when the underlying condition cannot be
cured, PPC will not give up hope.

Assumption #4: Pediatric Palliative Care Means
“Doing Nothing”

A clinician trained in PPC will never say, “There is
nothing else we can do.” In fact, he or she will say,
“There is always a lot we can do.” Even when the
underlying condition cannot be cured, sophisticated
medical technology will be used to control symptoms
and improve a child quality of life. PPC translates
into aggressive pain and symptom management and
providing the best possible quality of life and is there-
fore a very active and aggressive approach to symptom
management and family support.

A recent groundbreaking randomized controlled
trial (RCT) in 151 adults with advanced lung cancer
demonstrates that an early palliative care intervention
(at the point of diagnosis) providing appropriate and
beneficial treatments, actually increased quality of
life, decreased depression, and led to a prolonged life
(11.6 months vs. 8.9 months, p=0.02) [20]. These
results underscore the need for palliative care early in a
serious illness and refute the notion that palliative care
means giving up. Patients received palliative care
alongside their curative treatment. Although this is
only one study, it is an exciting one and results are not
surprising: PC clinicians regularly see these outcomes
in practice—especially in pediatric patients.

Assumption #5: Pediatric Palliative Cancer Care
Should Only Occur in a Children’s Hospital

Some have suggested that a home death may pro-
mote better family adjustment and healing [21, 22].
This may be related to fewer feelings of helplessness
and greater opportunity for family intimacy offered
by being at home. Others have found family rela-
tionships to be better when the child died in the

hospital [23]. While many have suggested that most
children prefer to die at home, this too has not been
systematically evaluated.

Dr. Ann Goldman from the Department of
Hematology/Oncology at Great Ormond Street in
London, UK, implemented a “Symptom Care Team,”
a team of nurses who were introduced at cancer diagno-
sis to the child and family. All children received home
visits after their first discharge. Children with high-risk
cancer or relapses then already knew the “Symptom
Care Team,” which provides a 24/7 service, from the
time of diagnosis. From 1978 to 1981, before the imple-
mentation of the “Symptom Care Team,” only 19% of
patients with cancer died at home. In 1989-1990, after
implementation of the team, 77% of the children dying
from malignancies did so at home [24].

Parents of terminally ill children often wish for
home care [14,25] and there is a not surprisingly posi-
tive correlation between availability of palliative home
care and the number of children dying at home
[13,26-28]. Most families regard caring for their dying
child as a positive experience [29].

The number of children with complex chronic con-
ditions who die at home internationally range from
Washington State 20%, Poland 23%, Germany 40%, to
England and Wales 52% [30-33].

It is critically important to discuss preferences
regarding the primary location of care as early as possi-
ble. A parental decision to care for their terminally ill
child at home involves consideration of medical, psy-
chological, social and cultural factors together with
such practical considerations as the availability of
respite care, physician access, and financial resources
[34]. Whatever the decision is regarding the primary
location of care, families should be reassured that they
can change from one option to another and that the
primary team will remain closely involved [29].

The WHO states that PPC can be provided in ter-
tiary care facilities, in community health and hospice
centers, and in children’s homes and over the last dec-
ade it has become clear that clinically advanced pallia-
tive cancer care for children can indeed be provided at
home, in free-standing children’s hospices as well as in
Pediatric hematology/oncology units [15].

Assumption #6: Increasing the Dose of Opioids
Causes Respiratory Depression and Quickens Death

An enduring misconception is the belief that in the
management of pain and dyspnea, opioids will hasten
death and should only be administered as a last resort.
This was contradicted in the adult literature [34] and
our PPC teams commonly observe that administering
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opioids and/or benzodiazepines, together with comfort
care to relieve dyspnea and pain, not only prolongs life
but also improves the child’s quality of life [35].

A retrospective cohort study (n=223 adult onco-
logic patients) reviewing the mean survival in relation
to opioid use and found less than a two-fold increase in
their initial opioid dose resulted in 9 days survival, and
more than a two-fold increase in their initial opioid
dose resulted in 22 days survival [36].

Assumption #7: Pediatric Palliative Care
Takes Patients Away from Primary Pediatric
Cancer Specialists

PPC is complementary and does not aim to get care
completely transferred from the pediatric hematolo-
gist/oncologist. In fact, the PPC philosophy at most
programs will strongly support maintaining the pri-
mary relationship between the child, family and cancer
specialist and rather add aspects of advanced PPC not
included into the care yet. This may involve second
opinion regarding decision-making, symptom manage-
ment, coordination of care, and/or implementation of
palliative home care.

Financial Barriers to PPC

Numerous financial barriers may impede early integra-
tion of palliative care. The communication required on
the part of physicians, nurses, social workers, child life
workers, and others, is very time-consuming as we guide
families from diagnosis to death. Lack of reimburse-
ment for communication time, typical of pediatrics in
the USA, is a much larger problem in this setting.
More significantly, many US state Medicaid hospice
programs are based on the federal Medicare model,
which was designed for adult patients with cancer.
Admission is restricted to patients with a life expectancy
of six months or less. This stipulation makes it difficult
to provide hospice services to many pediatric patients,
whose providers and parents may find it difficult to rec-
ognize when a child meets this criterion.

Furthermore, US hospice benefits may not cover
treatments intended to improve the quality of a child’s
remaining life, such as transfusions, ventilator support
for neuromuscular disorders, or palliative surgery. The
total daily reimbursement for hospice services in 2011
is $147. At present only a fraction of dying children are
receiving hospice care in the US [37, 38].

Communication and Decision-Making

Optimal palliation requires the establishment of open
and ongoing communication between all care team

members, the child and the family. Wolfe and col-
leagues [17] have shown that parents first recognize
that the child has no realistic chance for cure more
than three months after the primary oncologist realizes
this likelihood [7]. Involvement of a child psychologist
or social worker was associated with parents and physi-
cians coming to understand the child’s terminal prog-
nosis closer together in time. The study also showed
that earlier recognition by the physician and parent
that the child had no realistic chance for cure was asso-
ciated with better integration of palliative care. Thus,
early and ongoing interdisciplinary discussions aimed
at informing parents of the possibility of a child’s death
might be critical to easing suffering during the end of a
child’s life.

Introducing Palliative Care

Many have suggested strategies for “breaking bad
news” [39-41], however, it remains less clear how to
discuss palliative care with families. Billings [42] sug-
gests the following introduction of palliative care to
families: “Palliative care is a special service, a team
approach to providing comfort and support for per-
sons living with life-threatening illness and for their
families,” leaving out reference to the terminal progno-
sis. Often the most effective communication begins
with open-ended questions such as, “What concerns
you most about you/your child’s illness?”, “How is
treatment going for you/your child and your family?,”
“As you think about your/your child’s illness, what is
the best and worst that might happen?,” “What are
your/your child’s hopes (expectations, fears) for the
future?” [43]. These open-ended questions provide a
means to explore the possibility of a child’s dying.

Discussing Palliative Care with Children

Very little is known regarding communication about
palliative care with children with advanced cancer;
however, knowledge of the developmental understand-
ing of death should help guide this generally
unexplored area (Table 14.1). Most children learn to
recognize when something is “dead” before they reach
3 years of age, but at this early age death, separation,
and sleep are almost synonymous in the child’s mind.
As children become preschool age, they can recognize
that a dead person cannot function, but may believe
that death is temporary. Their egocentric reasoning
can lead them to believe they can cause death with
their thoughts or actions.

School-age children begin to have logical thought
and during these years they normally acquire a much
more complete understanding of death. By the age of 7,
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Table 14.1 Overview of children’s concepts of death.

Age range,
years

Concept

Birth to 2 Death is perceived as separation or
abandonment
Protest and despair from disruption in
caretaking
No cognitive understanding of death
2to6 Death is reversible or temporary
Death is personified and often seen as
punishment
Magical thinking that wishes can come
true
6to11 Gradual awareness of irreversibility
and finality
Specific death of self or loved one
difficult to understand
Concrete reasoning with ability to see
cause-and-effect relationships
Older than Death is irreversible, universal, and
11 inevitable
All people and self must die, although
latter is far off

Abstract and philosophical reasoning

Source: [107]. Reproduced with permission from Pediatrics,
Vol. 105, pages 445-447, Table 1, Copyright 2000.

most children understand that death is irreversible, uni-
versal, that the dead do not function, and that people
die from both internal and external causes. They can
be interested in the specific details of death, and in
the latter part of this phase they are able to envision
their own deaths. As children become adolescents,
their thinking about death is usually consistent with
reality. They can begin to also appreciate the effect
death has on other people and on society as a whole.
However, their future orientation makes it difficult
for them to recognize their own deaths as a present
possibility, although they can conceive this occurring
at some point in the future.

Children with chronic, advanced illness appear to
have a precocious understanding of the concepts of
death and their personal mortality [44-47]. Yet, for
each individual child, prior experience, social and cul-
tural factors will impact greatly on their understanding
of death. Importantly, studies have indicated that chil-
dren with cancer want to know about their prognosis.

In a survey of 50 children with cancer, ages 8-17, 95%
of patients wanted to be told if they were dying [48].
Although most of the children felt that treatment deci-
sions were up to the physicians, 63% of the adolescents
and 28% of the younger children wanted to make their
own decisions about palliative therapy. Nitschke et al.
[49] reported on their experience of including children
between 6 and 20 years in a “final stage conference” in
which progression of disease, minimal chance of cure,
imminence of death, and therapeutic options were dis-
cussed. These children appeared capable of making
rational decisions about further therapy. Others have
suggested that children under 11 years of age may not
be able to grasp these concepts [50, 51]. The approach
should be tailored to the individual child and family.

In order to preserve a relationship that is built on
trust and caring, the caregiver should always be honest
with the child. Children will often know when they are
dying and may feel tremendous isolation if they are not
given permission to talk openly about their illness and
impending death [52]. Furthermore, it is now generally
accepted that children give their assent in medical deci-
sion-making [53]. When talking to children, it is impor-
tant to stay open and receptive when the child initiates
a conversation. “Teachable moments” may be fleeting,
and an immediate response is necessary to capitalize on
them. Alternatively, many children communicate best
through nonverbal means such as artwork or music.
For example, they may be more willing to “talk things
over” with puppets or stuffed animals rather than real
people. Finally, euphemistic expressions about death
can be very confusing or even frightening for children
(for instance, equating death with sleep may result in
the child being afraid of going to bed), and should
always be avoided.

Resuscitation Status

It can be very difficult to initiate discussions about the
appropriateness of cardiopulmonary resuscitation
efforts for children with advanced cancer [54]. As a
result, medical caregivers may avoid these conversa-
tions until respiratory or cardiac collapse appears
imminent or may not initiate them at all [55]. This may
account for why 45% of children with advanced cancer
who die in hospital die in the intensive care unit [7].
Clearly, parents would be better able to consider this
decision if they were not in the midst of a crisis. Thus
advanced discussion about resuscitation status may be
very beneficial to the child and family.

Wolfe and Grier [17] suggest approaching this sensi-
tive topic by framing it as “in the worst case scenario,
we would like you to consider whether your child
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should undergo cardiopulmonary resuscitation (CPR)
efforts if we believe he or she has an irreversible prob-
lem.” This approach, along with reassurance that a
life-threatening event is not imminent, may allow par-
ents to maintain hope while facing this decision. It may
also be helpful to reassure parents that should the
child’s condition improve, this status would be recon-
sidered. At the same time, if parents are unable to
make a decision about resuscitation status, caregivers
should not labor the point, and recognize that for some
parents this is an impossible decision to make. Ideally,
optimal palliative care should be delivered wherever
the child is residing, even in the intensive care unit.

Careful thought should be placed on the exact words
used during a discussion about resuscitation status.
Parents often think that agreeing to “do not resusci-
tate” (DNR) status is choosing death over life for their
children. It is helpful to explain that it is the uncon-
trolled cancer that would be the cause of death. More
concretely, using the phrase “do not resuscitate” may
imply that, when attempted, resuscitation is always
successful. However, among children with far-
advanced cancer, the likelihood of being extubated
once on a ventilator and surviving is extremely low.
Thus, when approaching families about this issue, it is
recommended to use the phrase: “do not attempt resus-
citation” (DNAR) [56].

A recent study by Baker and colleagues [57] demon-
strated that placing a “Do not resuscitate” (DNR)
order did clearly not result in reduction of the level,
quality and priority of children’s medical cancer care.

Cancer-Directed Therapy
Chemotherapy

Chemotherapy can both prolong life and lessen pain
and suffering. However, administration of treatments
may also lead to increased numbers of physician—
patient interactions, visits to clinic, admissions to the
hospital and most importantly treatment-related com-
plications requiring increased supportive care. Among
adult patients, a number of studies show improved
quality of life in patients receiving chemotherapy com-
pared to those who were not [58-62]. Possible reasons
for this include placebo effect, provision of hope, and/
or increased medical attention associated with being on
treatment.

The impact of chemotherapy in children with
advanced cancer has not been studied and may depend
on the developmental stage of the child and awareness
of disease state. For example, increased interactions with
medical personnel may outweigh any improvements in

quality of life for the child. Parents may also have differ-
ing views on the role of continued cancer-directed ther-
apy. Wolfe and colleagues [7] found that only 13% of
parents reported that the primary goal of cancer-directed
therapy for their child during the end-of-life care period
was to lessen suffering. The majority of parents main-
tained a primary goal of extending life. Communication
around this issue must be very clear and tailored to the
individual family. The decision about whether or not to
continue cancer-directed therapy must carefully balance
considerations of efficacy, potential treatment-related
complications and psychological impact.

Phase I Trials

The goal of phase I research is to determine the toxic-
ities and maximum-tolerated dose of an investigational
drug or drugs. However, only one-third of adults
enrolled in a phase I trial were able to state the purpose
of the trial [63]. Most cancer patients who participate
in phase I trials are strongly motivated by the hope of
therapeutic benefit and not altruistic feelings. Yet over-
all, the chance of tumor response in phase I trials is
low, ranging from 4-6% [63,64]. In children, the
response rate is similar [65]. At the same time the
chance of fatal toxicity is also low, at approximately
0.5% [64, 65]. Physicians also tend to assume more pos-
itive potential benefit from experimental chemotherapy
than statistics would warrant [63]. Although these
biases are not presented to the family with any inten-
tion of doing harm, they may make the informed con-
sent process exceedingly difficult and potentially raise
serious ethical questions [66].

Similar to discussions around chemotherapy, it is
critical to ensure effective communication when dis-
cussing phase I therapy for children with advanced
cancer. Furthermore, it is strongly recommended that
children give their assent to participation in clinical tri-
als [67].

Radiation Therapy

Approximately half of all courses of radiation therapy
are delivered with palliative intent with the goal of
relieving symptoms, and complete elimination of the
tumor is not necessary [68]. Larger fraction sizes over
shorter timeframes can be used in most cases, as late-
arising complications are not of major concern [69].
Munro and Sebag-Montefiore [70] have devised the
concept of “opportunity cost,” that is, what the time
spent on the treatment of a dying patient costs in terms
of lost opportunities in his or her remaining lifespan.
Common indications for palliative radiation [68]
include:
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e pain relief from bone metastases or pulmonary
metastases, and tumors causing nerve root and soft
tissue infiltration;

¢ control of bleeding;

¢ control of fungation and ulceration;

e relief of impeding or actual obstruction, for example,
of the large airways;

¢ shrinkage of tumor masses causing symptoms, such
as brain metastases, skin lesions, and other sites;

¢ oncological emergencies, such as spinal cord com-
pression, superior vena-caval obstruction.

In the absence of symptoms to palliate, there is proba-
bly little value in giving treatment unless it is apparent
that significant problems are incipient.

Complementary and Alternative Medicine (CAM)

Complementary therapies are categorized by the
National Centers for Complementary and Alternative
Medicine (NCCAM) as therapies that are outside the
realm of traditional therapy. As such, what is consid-
ered “outside traditional medicine” becomes a moving
target over time. Roughly 40-50% of parents use CAM
for their child with cancer, with an increase in use when
relapse occurs or the child does not respond to front-
line therapy [71-75]. The most commonly used CAM
therapies are herbal remedies, nutritional supplements
and diet, and faith healing. Parents’ religiosity is a sig-
nificant predictor of CAM use for their children [76]. In
the majority of cases, parents do not tell their child’s
physicians that these CAM therapies are being used.
Randomized controlled trials (RCT) of CAM thera-
pies are limited for children with cancer, especially those
in palliative care, or have methodological limitations.
This problem has led to mixed findings. For example,
in a RTC of massage, music, and other therapies for
patients undergoing stem cell transplantation, Phipps
et al. [77] found no added benefit with CAM therapies.
In a study by Wu et al. [78], a history of prior manipu-
lation therapy was associated with a significantly poorer
prognosis for children with osteogenic sarcoma. How-
ever, most prospective smaller studies show promising
results with various types of CAM, including play and
music therapy [79,80]. There are more studies about
CAM, especially hypnosis, for procedure-related pain
than for use in palliative care. Clinically, more pro-
grams are including art, music, and play therapies, hyp-
notherapy, and yoga in pediatric palliative care.

Pain and Symptom Management

In two retrospective studies of bereaved parents of 221
pediatric cancer patients conducted by Wolfe et al.

[5,13], the majority of distressing symptoms (such as
pain, dyspnea and nausea/vomiting) were not treated,
and when treated, therapy was commonly ineffective.
A dying child is often highly symptomatic, and provid-
ing symptom relief is one of the most compelling
imperatives of Pediatric Palliative Care (PPC). Impor-
tantly, Wolfe et al. [7] also found that earlier
recognition by both physicians and parents that the
child had no realistic chance of cure led to a stronger
emphasis on treatment to lessen suffering and integrate
PPC in pediatric cancer patients. Consequently, propo-
nents in the field urge that PPC be provided as an
option early on—ideally at the point of diagnosis or
early in treatment.

In children with advanced cancer, any distress
should be considered a medical emergency requiring
direct evaluation of the patient and immediate
implementation of interventions. The constellation
of symptoms that a child dying of cancer may expe-
rience is determined by the site of the tumor and any
metastatic disease, and the side effects or complica-
tions of treatment. In children, many tumors spread
widely and aggressively, so that the terminal stage of
illness may be short when compared to an adult with
cancer [81].

Pain management forms a major part of the care of
a child dying of cancer, but other symptoms may also
need to be addressed. The extent to which the precise
underlying cause of a symptom needs to be established
should be tempered by the child’s ability to tolerate
investigations; it may be more appropriate to just try
to alleviate the suffering.

The primary and/or PPC team addressing pain or
other distressing symptoms must provide prompt and
effective management. Managing pain in children with
advanced cancer or at end-of-life will usually require
the integration of pharmacology with non-pharmaco-
logical, integrative therapies. Not uncommonly, chil-
dren may require the addition of adjuvant analgesia or
invasive approaches. Needless to say, any underlying
pathology causing pain needs to be addressed concur-
rently, if appropriate and feasible in the specific clinical
scenario.

Pain Management

A principle of pharmacokinetics teaches us that unless the drug
reaches the site of action, it cannot be expected to exert its
dynamic effect.

With morphine the situation is that when the drug dose not
reach the patient, what hope is there for pain relief? [82 ]

More than 80% of children with advanced cancer expe-
rience pain, regardless of the underlying diagnosis and
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this symptom is often inadequately controlled [13, 83].
Under-treatment of pain may be related to several crit-
ical barriers to effective pain management. These
include a general deficit in knowledge and experience
[84, 85], the unsubstantiated fear of inducing addiction
[86-89], the symbolic implication that beginning a
morphine infusion is equivalent to “giving up on a
patient” [90], and importantly the inappropriate fear
of hastening death through respiratory depression,
excess sedation, or both [91]. Open communication
regarding these issues among medical caregivers and
the family may be an important means to overcoming
these barriers.

In the twenty-first century, pediatric hematology/
oncology patients and their families should expect
nothing less than state-of-the-art analgesia, that is, a
combination of the following approaches, so-called
“Broad-band Analgesia” [92]:

(1) Administration of non-opioid analgesics (e.g., acet-
aminophen/paracetamol plus ibuprofen or cele-
coxib, if appropriate in the clinical setting).

(2) Administration of opioids (e.g., morphine, fenta-
nyl, hydromorphone, oxycodone, or methadone)
by various routes.

(3) Applying the four World Health Organization
(WHO) principles of pain management [93]:

“By the Clock”: Regular scheduling of analgesia
ensures a steady blood level, reducing the
peaks and troughs of PRN (pro re nata = “as
needed”) dosing. PRN dosing may take sev-
eral hours and higher opioid doses to relieve
pain and results in cycle of under-medication
and pain, alternating with periods of overme-
dication and drug toxicity [94]. Commonly
used opioid drug regimes include immediate
release oral morphine every four hours or
controlled-release morphine twice daily plus
(for both strategies) 1/10-1/6 of the 24-hours
morphine requirement as an hourly immedi-
ate-release breakthrough pain medication as
needed. Patient-controlled analgesia (PCA)
pumps provide a continuous intravenous or
subcutaneous infusion, with extra doses by
demand (a single PCA bolus dose usually
equals the total hourly dose).

“By the Appropriate Route”: The least invasive
route of administration, decided by the child,
has to be chosen, making painful intra-
muscular of pain medication unnecessary
and obsolete (e.g., oral, sublingual, buccal,
intranasal, transdermal, intravenous, sub-
cutaneous, rectal). Novel routes of

administration usually make use of high
liphophilicity of certain opioids to cross skin
or mucosa.

“With the Child”: The analgesic treatment should
be individualized according to the child’s
pain, response to treatment, frequently reas-
sessed and modified as required. Some chil-
dren may require extremely high doses of
opioids (sometimes more than 100 times the
standard dose) to control severe pain.

“By the Analgesic Ladder”: The choice of analge-
sic drugs should be based on the WHO anal-
gesic ladder, i.e., severe pain requires strong
pain medication, namely opioids.

(4) Importantly, state-of-the-art pain and symptom
management requires combining pharmacological
approaches with rehabilitative, supportive, and
integrative therapies (e.g., cuddle/hug by parent,
massage, music, imagery, diaphragmatic breath-
ing, hypnosis, biofeedback or aromatherapy). Uti-
lizing these modalities effectively stimulates
efferent inhibiting pathways descending from the
periaqueductal gray, decreases nociception, and
provides effective self-coping skills to the child and
his or her family. More on integrating complemen-
tary, physical, and psychological approaches to
cancer pain management can be found in [95, 96].

(5) If the combination of the above four basic analge-
sic strategies are inadequate to manage pain suc-
cessfully, the use of adjuvants or co-analgesics may
be appropriate (e.g., anticonvulsants/gabapenti-
noids, tricyclic antidepressants, benzodiazepines,
N-methyl-D-aspertate receptor [NMDA] antago-
nists, bisphosphonates, antispasmodics, low-dose
general anesthetics).

(6) Anesthetic or neurosurgical options may also be
required (e.g., epidural/intrathecal infusions or
neurolytic blocks). Successful approaches in adult
palliative care also include intraventricular opioids
or percutaneous cervical cordotomy.

Only if all the above approaches have been exhausted
concurrently, and not earlier, would it be necessary to
consider sedation to unconsciousness, hence making
the latter a very rarely needed intervention (estimated
less than once per year in large pediatric cancer
programs).

Medications, which cannot be recommended in pedi-
atric analgesia include:

e Codeine: A large percentage of children, estimated as
36%, show remarkably inefficient hepatic conversion
of codeine to morphine and achieve no analgesia
[97]. The prevalence of nausea and vomiting is
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higher than with any other opioid. Up to 5% of Cau-
casians are ultra-rapid CYP 2D6 metabolizers, pro-
ducing dangerously high morphine doses with
reported deaths in children [98].
Meperidinelpethidine (e.g., Demerol™), and pro-
poxyphene (e.g., Darvocet™) due to their neuro-
toxic metabolites.

Fixed combination analgesia, usually acetaminophen
plus an opioid such as hydrocodone (e.g., Vicodine™),
oxycodone (e.g., Percocet™), or codeine (e.g., Tyle-
nol No 3™). The fixed ratio of acetaminophen to
the opioid leaves dangerous choices: Either using sub-
optimal opioid doses or, when using adequate opioid
doses administering a liver-toxic dose of acetamino-
phen. Also it is unclear, if a child takes a scheduled
fixed-combination formulation, what to choose for a
rescue dose—also, can we be certain that caregivers
will not administer additional doses of the drug, if
their child remains in pain (and thereby grossly
increasing the risk of an acetaminophen overdose)?
It also remains unclear how to increase/titrate the opi-
oid to effect. State-of-the-art pediatric analgesia there-
fore suggests the individual titration of stand-alone
acetaminophen with a single opioid, the latter titrated
to effect.

Symptom Management

Children with advanced cancer exhibit a high preva-
lence of distressing symptoms, including nausea/vomit-
ing, anxiety, constipation, cachexia, diarrhea, dyspnea,
and fatigue. However, unlike pain, these symptoms are
usually not regularly assessed on pediatric oncology
units in daily practice, thereby impeding the aggressive
management of those symptoms.

Management of distressing symptoms usually fol-
lows the following steps:

Step 1: Regular symptom assessment (e.g., using the
MSAS tool [99, 100]).

Step 2: Clinical examination and history taking.

Step 3: Treating underlying pathologies (if feasible and
appropriate in the individual case).

Step 4: Implementing supportive and integrative (non-
pharmacological) therapies.

Step 5: Pharmacological treatment.

A treatment strategy going straight from Step 1 (e.g.,
“nausea”) to step 5 (e.g., “administer ondansetrone”)
omitting steps 2, 3 and 4 often may fail in our
experience.

The detailed management of distressing symptoms
would be beyond the scope of this chapter and we
would like to refer to recent textbooks including Wolfe

et al. Textbook of Interdisciplinary Pediatric Palliative
Care [101] and Goldman et al. Oxford Textbook of
Palliative Care for Children [102].

Meaningfulness and Quality of Life at the End of Life

Adequate pain and symptom management, strengthen-
ing relationships with loved ones, and avoiding
inappropriate prolongation of dying are among a set
of priorities elicited from adult patients with terminal
illness [103]. Similar research has not been conducted
in children or their parents. However, experience
teaches us that these are critical considerations.

Religion, spirituality or life philosophy plays an
important role in the lives of most parents whose chil-
dren receive palliative cancer care [104].

The families’ sense of spirituality or engagement in a
religious community may provide a structure for posi-
tive coping strategies for both parent and child [105].
“The goal is to add life to the child’s years, not simply
years to the child’s life” [106]. Facilitating memory
building during this period can be the greatest gift to
the child and family.

For many children, the social context of school and
friendship is most important. The care team should
encourage the child’s continued participation in a
school setting, even if attendance is limited by the
child’s physical deterioration to “social” wvisits.
Whether the child is based at home or in an institution,
regular social contact with other children and adults
should be strongly encouraged. This may involve a
shift of attitude in families that have been very protec-
tive about visitors for fear of introducing infection to
the child on chemotherapy.

Intense support of siblings during the final phase of
a child’s life is critical to ensuring healing. Siblings of a
dying child often hold misconceptions and misunder-
standings about the child’s illness. Specific, concrete
information about the dying child’s illness as well as
the siblings’ own health, may do much to allay fears
[107]. Many children’s books on dying, death, and
bereavement are available for families to use in helping
siblings mourn (Table 14.2).

Conclusion

High-quality care for children with advanced cancer is
now the expected standard [37,106]. However, there
remain significant barriers to achieving optimal care
related to lack of formal education, reimbursement
issues and the emotional impact of caring for a dying
child. Whenever possible, treatment should focus on
continued efforts to control the underlying illness. At
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Table 14.2 Lifecycle stories for children.
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Book

Notes

Al-Chokhachy, E. The Angel with the Golden Glow.
Marblehead, MA: The Penny Bear Co., 1998

Branderburg, A. The Two of Them. New York:
Mulberry Books, 1979

Breebart, J. and Breebart, P. When I Die, Will I Get
Better? Belgium: Peter Bedrick Books, 1993

Brown, L. and Brown, M. When Dinosaurs Die. Boston:

Little, Brown & Co., 1996

Buscaglia, L. The Fall of Freddie the Leaf: A Story of
Life for All Ages. Thorofare, NJ: Slack, Inc., 1982

Carlstrom, N. Blow Me a Kiss, Miss Lilly. New York:
HarperCollins, 1990

Coerr, E. and Young, E. Sadako and the Thousand
Paper Cranes. New York: G.P. Putnam & Sons, 1993

Coleman, W. When Someone You Love Dies.
Minneapolis, MN: Augsburg, 1994

Fahy, M. The Tree that Survived the Winter. New Y ork:

Paulist Press, 1989.

Gootman, M. When a Friend Dies: A Book for Teens
about Grieving and Healing. Minneapolis, MN: Free
Spirit Publishing Inc., 1994

Grollman, E. Straight Talk about Death for Teenagers.
Boston: Beacon Press, 1993

Holden, D. Gran-Gran’s Best Trick: A Story for
Children Who Have Lost Someone They Love.
Washington, DC: Magination Press, 1989

Johnson, J. and Johnson, M. Where’s Jess? Omaha,
NE: Centering Corp., 1982.

Levy, J. The Spirit of Téo Fernando: A Day of the Dead
Story. Morton Grove, IL: Albert Whitman &
Company, 1995

London, J. and Long, S. Liplap’s Wish. San Francisco:
Chronicle Books, 1994

Mills, J.C. Gentle Willow. New York: Magination
Press, 1993

Mundy, M. Sad Isn’t Bad. St. Meinrad, IN: Abbey
Press, 1998

Romain, T. What on Earth Do You Do When Someone
Dies? Minneapolis, MN: Free Spirit Publishing, 1999

A story about a special little boy and his family and how
they savored every moment they shared.

The story of the special relationship between a girl and
her grandfather.

A story about rabbit brothers written by a 6-year-old boy
as he tries to come to terms with the death of his
younger brother.

A guide for understanding death, using dinosaurs as the
characters.

Freddie and his companion leaves change with the
passing seasons, finally falling to the ground with
winter’s snow.

The relationship between a young girl and her elderly
neighbor during her illness.

Sadako’s journey through illness and death, illustrating
her courage and strength.

Advice and support for children ages 8-12 and their
parents on fears and questions they have when
someone they love dies.

For survivors who find joy and compassion on the other
side of suffering.

A book of wisdom and compassion for grieving teens,
their parents and educators.

For teenagers who have lost a friend or relative to death.
Includes a journal section to record memories, feelings,
and hopes.

A young girl whose beloved grandfather battles cancer
learns that those we love never leave our hearts and
that this is “love’s best trick.”

When a brother or sister dies, a child may have these
questions and feelings.

This bilingual story describes a young boy’s
understanding of death through the Mexican Day of
the Dead celebration.

Little bunny Liplap wrestles with his grandmother’s
death and finds solace in his mother’s tale about the
First Rabbits becoming “stars in the sky.”

How friends help a willow tree face a terminal illness.
A good grief guidebook for children dealing with loss.

Children’s questions about death. Isaiah goes on a search
for heaven after his grandfather dies and finds it where
he least expects it.
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Table 14.2 (Continued ).

Book

Notes

Sasso, S. E. For Heaven’s Sake, What is Heaven? Where
Do We find It? Woodstock, VT: Jewish Lights
Publishing, 1999

Stickney, D. Water Bugs and Dragonflies. Cleveland,
OH: The Pilgrim Press, 1982

Varley, S. Badger’s Parting Gifts. New York: A
Mulberry Paperback Book, 1984

Viorst, J. The Tenth Good Thing about Barney. New
York: Atheneum Books, 1971

Wigand, M. Heavenly Ways to Heal from Grief and
Loss. St. Meinrad, IN: Abbey Press, 1998

Wild, M. Old Pig. New York: Penguin Books, 1995

A beautiful life cycle story.

An aging badger prepares for his death.
Plans for a funeral for pet cat Barney.

Let the angel in you lend strength and comfort as you
journey from grief to grace.

Old Pig and her grand-daughter say “good-bye” in the
best way they know.

the same time, children and their families should have
access to interdisciplinary care aimed at promoting
optimal physical, psychological and spiritual well-
being. Open and compassionate communication can
best facilitate meeting the goals of these children and
families. Future research efforts should focus on ways
to enhance communication, symptom management
and quality of life for children with advanced cancer
and their families. Being present with children with
advanced cancer and their families is at the same time
a great gift and intensely rewarding on a personal level.

Persistent myths and misconceptions have led to
inadequate symptom control in children with advanced
cancer. Pediatric Palliative Care advocates the provi-
sion of comfort care, pain, and symptom management
concurrently with cancer-directed treatments. Families
no longer have to opt for one or the other. They can
pursue both, and include integrative care to maximize
the child’s quality of life.

Acknowledgments

Thanks to Joanne Wolfe (Boston, MA) and Anne
Tournay (Irvine, CA) who authored and co-authored
this chapter in the first edition of this book and who
allowed us to edit and integrate into the current chapter.

References

1. Ries LAG SM, Gurney JG, Linet M, Tamra T, Young
JL, Bunin GR (eds.) Cancer Incidence and Survival
among Children and Adolescents: United States SEER
Program 1975-1995, National Cancer Institute, SEER
Program. Bethesda, MD: NIH, 1999.

2. LiJ, Thompson TD , Miller JW , Pollack LA , Stewart
SL. Cancer incidence among children and adolescents in
the United States, 2001-2003. Pediatrics. 2008;121:
e1470-1477.

3. Ries LAG, Krapcho M, Stinchcomb DG, et al. (eds.)
SEER Cancer Statistics Review, 1975-2005. Bethesda,
MD: National Cancer Institute, 2008.

4. Linet MS , Ries LA , Smith MA , Tarone RE , Devesa
SS. Cancer surveillance series: recent trends in childhood
cancer incidence and mortality in the United States. Jour-
nal of National Cancer Institute 1999;91:1051-1058.

5. Wolfe J , Hammel JF , Edwards KE , et al. Easing of
suffering in children with cancer at the end of life: is care
changing? Journal of Clinical Oncology 2008;26:1717—
1723.

6. Wolfe J, Hinds PS , Sourkes B. The language of pediat-
ric palliative care. In: Wolfe J, Hinds PS, Sourkes B
(eds.) Textbook of Interdisciplinary Pediatric Palliative
Care: Oxford: Elsevier; 2011; pp. 3-6.

7. Wolfe J, Klar N, Grier HE , Duncan J , Salem-Schatz S
, Emanuel EJ , e al. Understanding of prognosis among
parents of children who died of cancer: impact on treat-
ment goals and integration of palliative care. JAMA.
2000;284:2469-2475.

8. Mattie Stepanek (patient).

9. Homer. The Iliad, XI. Book, 809-848.

10. Alia AK Al-Ghunaim, personal communication, 2008.

11. Saunders C. Foreword: The early hospices. In: Doyle D,
Hanks G, MacDonald N (eds.) Oxford Textbook of Pal-
liative Medicine. Oxford: Oxford University Press, 1993;
pp. v-ix.

12. Armstrong-Dailey A , Zarbock S. Introduction. In:
Armstrong-Dailey A, Zarbock S (eds.) Hospice Care for
Children. Oxford: Oxford University Press, 2001.

13. Wolfe J , Grier HE , Klar N , et al. Symptoms and suffer-
ing at the end of life in children with cancer. New England
Journal of Medicine 2000;342:326-333.

14. Vickers JL , Carlisle C. Choices and control: parental
experiences in pediatric terminal home care. Journal of
Pediatric Oncology Nursing 2000;17:12-21.



172

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

PEDIATRIC PSYCHO-ONCOLOGY

WHO website
definition/en.
Goldman A , Heller KS. Integrating palliative and cura-
tive approaches in the care of children with life-threatening
illnesses. Journal of Palliative Medicine 2000;3:353-359.
Pizzo PA, Poplack DG (eds.) Principles and Practice
of Pediatric Oncology, 4th edn. Philadelphia, PA:
Lippincott Williams & Wilkins, 2002.

Saunders CM. A comparison of adult bereavement in
the death of a spouse, child, and parent. Omega 1979-
1980;10:302-322.

Whittam, E.H. Terminal care of the dying child: psy-
chosocial implications of care. Cancer 1993;71:3450—
3462.

Temel JS , Greer JA , Muzikansky A , Gallagher ER ,
Admane S, Jackson VA , et al. Early palliative care for
patients with metastatic non-small-cell lung cancer. New
England Journal of Medicine 2010;363:733-742.

Lauer ME , ef al. A comparison study of parental
adaptation following a child’s death at home or in the
hospital. Pediatrics 1983;71:107-112.

Lauer ME , et al. Long-term follow-up of parental
adjustment following a child’s death at home or hospi-
tal. Cancer 1989;63:988-994.

Birenbaum LK , Robinson MA. Family relationships in
two types of terminal care. Social Science & Medicine
1991;32:95-102.

Goldman A , Beardsmore S, Hunt J. Palliative care for
children with cancer: home, hospital, or hospice?
Archives of Disease in Childhood 1990;65:641-643.
Chambers EJ , Oakhill A. Models of care for children
dying of malignant disease. Palliative Medicine
1995;9:181-185.

Sirkia K , Saarinen UM , Ahlgren B, Hovi L. Terminal
care of the child with cancer at home. Acta Paediatrica
1997:86:1125-1130.

Goldman A. Home care of the dying child. Journal of
Palliative Care 1996;12:16-19.

Friedrichsdorf S BS , Menke A , Wamsler C , Zernikow
B. Pediatric palliative care provided by nurse-led home
care services in Germany. European Journal of Palliative
Care 2005;12:79-83.

Collins JJ , Stevens MM , Cousens P. Home care for the
dying child: a parent’s perception. Australian Family
Physician 1998;27:610-614.

Feudtner C , Silveira MJ , Christakis DA. Where do chil-
dren with complex chronic conditions die? Patterns in
Washington State, 1980-1998. Pediatrics. [Research Sup-
port, U.S. Gov't, P.H.S.]. 2002;109:656-660.
Friedrichsdorf SJ , Brun S, Zernikow B , Dangel T. Pal-
liative care in Poland: The Warsaw Hospice for Chil-
dren. European Journal of Palliative Care 2006;13:35-38.
Friedrichsdorf SJ , Menke A , Brun S , Wamsler C ,
Zernikow B. Status quo of palliative care in pediatric
oncology: a nationwide survey in Germany. Journal of
Pain Symptom and Management 2005;29:156—164.
Higginson 1J , Thompson M. Children and young people
who die from cancer: epidemiology and place of death in
England (1995-9). BMJ. [Research Support, Non-U.S.
Gov’t]. 2003;327:478-479.

Thorns A , Sykes N. Opioid use in last week of life and
implications for end-of-life decision-making. Lancet.
2000;356:398-399.

http://www.who.int/cancer/palliative/

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

55.

Friedrichsdorf SJ. Pain management in children with
advanced cancer and during end-of-life care. Pediatric
Hematology-Oncoogyl 2010;27:257-261.

Bengoechea I, Gutierrez SG, Vrotsou K , Onaindia MJ
, Lopez JM. Opioid use at the end of life and survival in
a Hospital at Home unit. Journal of Palliative Medicine
2010;13:1079-1083.

Field MJ, Behrman RE (eds.) When Children Die:
Improving Palliative and End-Of-Life Care for Children
and Their Families. Institute of Medicine of the National
Academies Report 2003. Washington, DC: The National
Academy Press, 2003.

Friebert, S. National Hospice and Palliative Care Orga-
nization Facts and Figures: Pediatric Palliative and
Hospice Care in America, 2009. Retrieved Oct 2009
from http//www.nhpco.org.

Buckman R. How to Break Bad News. Baltimore, MD:
Johns Hopkins University Press, 1992.

Suchman AL , et al. A model of empathic communica-
tion in the medical interview. JAMA 1997;277:678-682.
Girgis A , Sanson-Fisher RW. Breaking bad news:
consensus guidelines for medical practitioners. Journal
of Clinical Oncology 1995;13:2449-2456.

Billings JA. What is palliative care? Journal of Palliative
Medicine 1998;1:73-82.

Lo B, Quill T, Tulsky J. Discussing palliative care with
patients. ACP-ASIM End-of-Life Care Consensus
Panel. American College of Physicians—American
Society of Internal Medicine. Annals of International
Medicine 1999;130:744-749.

Schonfeld DJ. Talking with children about death.
Journal of Pediatric Health Care 1993;7:269-274.
Spinetta J , Rigler D , Karon M. Anxiety in the dying
child. Pediatrics 1973;52:841-845.

Spinetta J The dying child’s awareness of death: a
review. Psychological Bulletin 1974;81:256-260.
Greenham DE , Lohmann RA. Children facing death:
recurring patterns of adaptation. Health and Social
Work 1982;7:89-94.

Ellis R , Leventhal B. Information needs and decision-
making preferences of children with cancer. Psycho-
Oncology 1993;2:277-284.

Nitschke R , ef al. Therapeutic choices made by patients
with end-stage cancer. Journal of Pediatrics 1982;101:
471-476.

Leikin SL , Connell K. Theraputic choices by children
with cancer. Pediatrics 1983;103:167.

Shumway CN , Grossman LS , Sarles RM. Theraputic
choices by children with cancer. Pediatrics 1983;103:168.
Hilden JM , Watterson J , Chrastek J. Tell the children.
Journal of Clinical Oncology 2000;18:3193-3195.
Bartholome WG. Informed consent, parental permis-
sion, and assent in pediatric practice. Pediatrics
1995;96:981-982.

. Goold SD , Williams B, Arnold RM. Conflicts regard-

ing decisions to limit treatment: a differential diagnosis.
JAMA, 2000;283:909-914.

SUPPORT (1995): a controlled trial to improve care for
seriously ill hospitalized patients. The study to under-
stand prognoses and preferences for outcomes and risks
of treatments (SUPPORT). The SUPPORT Principal
Investigators. JAMA 1996;275:1232; and JAMA
274:1591-1598.



56.

57.

58.

59.

60.

6l.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

PALLIATIVE CARE FOR CHILDREN WITH ADVANCED CANCER

Foex BA. The do-not-attempt resuscitation (“DNAR”)
order. Anaesthesia 2000;55:292.

Baker JN , Kane JR , Rai S, Howard SC , Hinds PS.
Changes in medical care at a pediatric oncology referral
center after placement of a do-not-resuscitate order.
Journal of Palliative Medicine 2010;13:1349-1352.
Cassileth BR , et al. Survival and quality of life among
patients receiving unproven as compared with conven-
tional cancer therapy. New England Journal of Medicine
1991;324:1180-1185.

Coates A , et al. Improving the quality of life during
chemotherapy for advanced breast cancer; a comparison
of intermittent and continuous treatment strategies. New
England Journal of Medicine 1987;317:1490-1495.

Ellis PA | et al. Symptom relief with MVP (mitomycin C,
vinblastine and cisplatin) chemotherapy in advanced
non-small-cell lung cancer. British Journal of Cancer
1995;71:366-370.

Poon MA , et al. Biochemical modulation of fluoro-
uracil: evidence of significant improvement of survival
and quality of life in patients with advanced colorectal
carcinoma. Journal of Clinical Oncology 1989;7:1407—
1418.

Geels P, et al. Palliative effect of chemotherapy: objec-
tive tumor response is associated with symptom
improvement in patients with metastatic breast cancer.
Journal of Clinical Oncology 2000;18:2395-2405.
Daugherty C , et al. Perceptions of cancer patients and
their physicians involved in phase I trials. Journal of
Clinical Oncology 1995;13:1062-1072.

Decoster G , Stein G , Holdener EE. Responses and
toxic deaths in phase I clinical trials. Annals of Oncology
1990;1:175-181.

Shah S, et al. Phase I therapy trials in children with can-
cer. Journal of Pediatric Hematology Oncology
1998;20:431-438.

Emanuel EJ. A phase I trial on the ethics of phase I
trials. Journal of Clinical Oncology 1995;13:1049-1051.
American Academy of Pediatrics Informed consent,
parental permission, and assent in pediatric practice.
Committee on Bioethics, American Academy of Pediat-
rics. Pediatrics 1995;95:314-317.

Kirkbride P. The role of radiation therapy in palliative
care. Journal of Palliative Care 1995;11:19-26.

Gaze MN , et al. Pain relief and quality of life following
radiotherapy for bone metastases: a randomised trial of
two fractionation schedules. Radiotherapy & Oncology
1997;45:109-116.

Munro AJ , Sebag-Montefiore D. Opportunity cost: a
neglected aspect of cancer treatment. British Journal of
Cancer 1992;65:309-310.

Bishop FL , Prescott P, Chan YK , ef al. Prevalence of
complementary medicine use in pediatric cancer: a
systematic review. Pediatrics. 2010;125:768-776.
McLean TW , Kemper KJ. Complementary and alterna-
tive medicine therapies in pediatric oncology patients. Jour-
nal of the Society for Integrative Oncology 2006;4:40-45.
Paisley MA , Kang TI , Insogna IG , Rheingold Sr. ,
Complementary and alternative therapy use in pediatric
oncology patients with failure of frontline chemo-
therapy. Pediatric Blood & Cancer. 2011;56:1088—1091.
Meyers CD , Stuber ML , Zeltzer LK. Spirituality, com-
plementary, and alternative medicine. In: Brown RT

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

. Levin DN , Cleeland CS , Dar R. Public attitudes

88.

89.

90.

91.

92.

173

(ed.) Comprehensive Handbook of Childhood Cancer and
Sickle Cell Disease: A Biopsychosocial Approach.
Oxford: Oxford University Press, 2006; pp. 189-204.
Tomlinson D , Hesser T , Ethier MC , Sung L. Comple-
mentary and alternative medicine use in pediatric cancer
reported during palliative phase of disease. Support Care
Cancer 2010 Oct. 24. E-pub ahead of print.

McCurdy EA , Spangler JG , Wofford MM , et al. Reli-
giosity is associated with the use of complementary med-
ical therapies by pediatric oncology patients. Journal of
Pediatric Hematology-Oncology 2003;25:125-129.
Phipps S , Barrera M , Vannatta K , et al. Complemen-
tary therapies for children undergoing stem cell transplan-
tation: report of a multisite trial. Cancer. 2010;116:3924—
3933.

Wu PK , Chen WM , Lee OK , et al. The prognosis for
patients with osteosarcoma who have received prior
manipulative therapy. Journal of Bone and Joint Surgery,
British 2010;92:1580-1585.

van Breemen C. Using play therapy in paediatric pallia-
tive care: listening to the story and caring for the body.
International Journal of Palliative Nursing 2009;15:510—
514.

Barry P, O’Callaghan C, Wheeler G , Grocke D. Music
therapy CD creation for initial pediatric radiation
therapy: a mixed methods analysis. Journal of Music
Therapy 2010;47:233-263.

Goldman A. Life threatening illnesses and symptom
control. In: Doyle D, Hanks G, MacDonald N (eds)
Oxford Textbook of Palliative Medicine. Oxford: Oxford
University Press, 1998.

Ghooi RB , Ghooi SR. A mother in pain. Lancet.
1998;352:1625.

Sirkia K , et al. Pain medication during terminal care of
children with cancer. Journal of Pain Symptom and Man-
agement 1998;15:220-226.

Ingham JM , Foley KM. Pain and the barriers to its
relief at the end of life: a lesson for improving end of life
health care. Hospital Journal 1998;13:89-100.

Buchan ML , Tolle SW. Pain relief for dying persons:
dealing with physicians’ fears and concerns. Journal of
Clinical Ethics 1995;6:53-61.

Porter & Hick (1980).

toward cancer pain. Cancer 1985;56:2337-2339.

Fife BL , Irick N, Painter JD. A comparative study of
the attitudes of physicians and nurses toward the man-
agement of cancer pain. Journal of Pain Symptom and
Management 1993;8:132-139.

Elliott TE , et al. Physician knowledge and attitudes
about cancer pain management: a survey from the
Minnesota cancer pain project. Journal of Pain Symp-
tom Management 1995;10:494-504.

Field MJ , Cassel CK , Institute of Medicine (U.S.)
Committee on Care at the End of Life. Approaching
Death: Improving Care at the End of Life. Washington,
DC: National Academy Press, 1997; pp. xvii, 437.
Solomon MZ , et al. Decisions near the end of life: pro-
fessional views on life-sustaining treatments. American
Journal of Public Health 1993;83:14-23.

Friedrichsdorf SJ, Kang TI. The management of pain in
children with life-limiting illnesses. Pediatric Clinics of
North America 2007;54:645-672, X.



174

93.

94.

9s.

96.

97.

98.

99.

100.

PEDIATRIC PSYCHO-ONCOLOGY

WHO. Cancer Pain Relief and Palliative Care in Chil-
dren. Geneva: World Health Organization, 1998.

APS. Principles of Analgesic Use in the Treatment
of Acute Pain and Cancer Pain. Washington, DC:
American Pain Society, 2008.

Casillas J and Zeltzer LK. Cancer pain in children. In:
Ballantyne JC, Fishman SM, Rathmell JP (eds.) Boni-
ca’s Management of Pain, 4th edn. Hagerstown, MD:
Lippincott Williams & Wilkins, 2009, pp. 669-680.
Krane EJ, Casillas J , Zeltzer LK. Pain and symptom
management. In: Pizzo PA, Poplack DG (eds.) Princi-
ples and Practice of Pediatric Oncology, 6th edn. Phil-
adelphia: Lippincott Williams & Wilkins, 2010,
pp. 1256-1287.

Williams DG , Patel A , Howard RF. Pharmacogenetics
of codeine metabolism in an urban population of
children and its implications for analgesic reliability.
British Journal of Anaesthesia 2002;89:839-845.

Koren K. Codeine, ultrarapid-metabolism genotype,
and postoperative death. New England Journal of Medi-
cine 2009;8:827-828.

Collins JJ , Byrnes ME , Dunkel 1J, Lapin J, Nadel T ,
Thaler HT , et al. The measurement of symptoms
in children with cancer. Journal of Pain Symptom and
Management 2000;19:363-377.

Collins JJ , Devine TD , Dick GS , et al. The measure-
ment of symptoms in young children with cancer: the

101.

102.

103.

104.

105.

106.

107.

validation of the Memorial Symptom Assessment Scale
in children aged 7-12. Journal of Pain Symptom and
Management 2002;23:10-16.

Wolfe J, Hinds PS, Sourkes BM (eds.) Textbook of Inter-
disciplinary Pediatric Palliative Care. Oxford: Elsevier,
2011.

Goldman A, Hain R, Liben S (eds.) Oxford Textbook of
Palliative Care for Children. Oxford: Oxford University
Press.

Singer PA , Martin DK , Kelner M. Quality end-of-life
care: patients’ perspectives. JAMA 1999;281:163-168.
Hexem KR , Mollen CJ , Carroll K , Lanctot DA ,
Feudtner C. How parents of children receiving pediatric
palliative care use religion, spirituality, or life philoso-
phy in tough times. Journal of Palliative Medicine.
2011;14:39-44.

Barnes LJ , et al. Spirituality, religion, and pediatrics:
Intersecting worlds of healing. Pediatrics 2000;104:
899-908.

American Academy of Pediatrics Committee on
Bioethics and Committee on Hospital Care. Palliative
care for children. Pediatrics 2000a;106:351-357.
American Academy of Pediatrics. Committee on
Psychosocial Aspects of Child and Family Health. The
pediatrician and childhood bereavement. Pediatrics
2000b;105:445-447.



Part B
Survivorship



15

Neuropsychological Sequelae of
Childhood Cancer

Matthew C. Hocking, Melissa A. Alderfer

Introduction

Almost 11,000 children under the age of 14 are diag-
nosed with a form of childhood cancer annually [1].
Leukemias and brain or central nervous system (CNS)
tumors are the two most common childhood cancer
diagnoses, representing 33% and 20% of the total diag-
noses respectively [2]. While a childhood cancer diag-
nosis in 1975 carried with it only a 58% chance of
survival, advances in cancer treatments have signifi-
cantly improved the overall survival rates across all
cancers to 82.5% over the period between 2001 and
2007 [2]. Notably, survival rates for the most common
form of childhood leukemia, acute lymphoblastic leu-
kemia (ALL), improved from 57.5% to 90.5% over the
past 30 years. Similarly, CNS tumor survival has
improved from 57% to 75% [2].

Survivors of childhood cancer, however, often expe-
rience costs associated with survival, typically referred
to as “late effects,” that are persistent and can be
degenerative in nature. Over 62% of adult survivors of
childhood cancer experience at least one significant
health problem secondary to their cancer treatment [3].
Neurocognitive late effects in survivors of ALL [4] and
CNS tumors [5] also are common and negatively affect
survivor quality of life [6]. Given the dramatic
improvements in survival rates and the increased
recognition of treatment-related late effects, oncolo-
gists have shifted their perspective regarding the
desired outcome of treatment from survival only to
survival plus good quality of life.

Treatment protocols for ALL and CNS tumors typi-
cally involve multiple therapy modalities directed at
the CNS. Indeed, much of the success in improvements
in survival for these disease groups has been attributed
to therapeutic regimens that proactively prevent the

spread of further CNS disease (e.g., CNS prophylaxis
for ALL). Such CNS prophylaxis approaches, includ-
ing using intrathecal (IT) methotrexate (MTX) during
the maintenance phase of treatment for ALL, however,
affect the developing brains of children and contribute
to neurocognitive late effects [7].

This chapter will provide an overview of the neuro-
cognitive sequelae experienced by survivors of child-
hood cancer, focusing primarily on survivors of ALL
and CNS tumors. This chapter will: (1) briefly describe
the treatment regimens for these two diseases, high-
lighting how they affect the CNS and lead to neurocog-
nitive late effects; (2) review the literature on
neurocognitive outcomes in pediatric ALL and CNS
tumor survivors focusing on known risk factors for
poorer outcomes; (3) outline standards of clinical care
for this group of survivors; (4) provide an overview of
the current intervention efforts to reduce neurocogni-
tive late effects; and, (5) present future directions for
research and clinical care.

Treatment Regimens for ALL and CNS Tumors and
Their Effect on the Central Nervous System

Treatment of childhood ALL generally lasts two to
three years and consists of three distinct phases: induc-
tion, consolidation/intensification, and maintenance.
Because leukemia cells infiltrate the CNS, and systemic
chemotherapies cannot cross the blood-brain barrier,
throughout each phase of ALL therapy, children
receive treatments that target the CNS. Such treat-
ments, termed CNS prophylaxis, include intrathecal
chemotherapy (chemotherapy injected into the spinal
fluid) and/or cranial radiation (in high risk or relapsed
ALL). Cranial radiation used to be a standard compo-
nent of treatment protocols for ALL but was removed
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over the last 25 years from most protocols in favor of
multi-agent systemic and intrathecal chemotherapy
regimens in order to reduce the risk of CNS toxicity
given equivalent survival outcomes, for example, [8].
Compared to childhood ALL, childhood CNS
tumors and their treatments are much more varied
due to the multiple tumor types and locations.
Tumor-directed treatment regimens generally include
multiple modalities and consist of some combination
of surgical resection, chemotherapy, and cranial or
craniospinal radiation. Treatment regimens for CNS
tumors generally are shorter in duration than for
ALL, but often are more invasive and damaging to
a child’s developing brain due to the higher doses of
cranial or craniospinal radiation than typically used
in ALL and the potential complications associated
with surgical resection (e.g., hydrocephalus, cerebel-
lar mutism). Surgical resection of the brain tumor
itself may impact areas of the brain that are respon-
sible for a variety of important functions, including
coordination, language, memory and other higher
order cognitive skills (e.g., attention, executive func-
tion) and contribute to diminished neurocognitive
functioning [9]. The multiple modalities of treatment
used in pediatric brain tumors likely interact with
one another and contribute to neurocognitive late
effects that are generally more severe than what is
seen in ALL. Indeed, even children with cerebellar
tumors treated with surgery alone demonstrate defi-
cits in attention, processing speed and memory [10].
Despite differences in treatment for ALL and CNS
tumors, the various modalities used in these protocols
are known to affect the development of children’s
brains. Myelination and white matter proliferation, the
physiological processes allowing for rapid communica-
tion between neurons and eventually higher order cog-
nitive skills, begin during the third or fourth month of
gestation and continues through early adulthood [11].
It is these physiological processes that are most vulner-
able to the effects of cancer treatments directed at the
CNS. Both cranial radiation and intrathecal chemo-
therapy are associated with white matter injury, demy-
elination, and leukoencephalopathy [12]. The effects of
treatment on the development of white matter in par-
ticular are considered to be the greatest contributor to
neurocognitive late effects [13]; abnormalities in white
matter are associated with deficits in attention, mem-
ory, and processing speed [14]. Several studies have
shown that children treated with cranial radiation, par-
ticularly those treated at a younger age with less time
for myelination, demonstrate reduced white matter
volumes as survivors [13, 15, 16]. Reduced white matter
volume, in turn, has been associated with problems

with attentional functioning [17], working memory
[18], IQ, verbal and nonverbal reasoning [13].

Neurocognitive Sequelae in Survivors of Childhood
Acute Lymphoblastic Leukemia

The first effective CNS prophylactic treatments for
ALL included cranial radiation administered at
2400cGY and five doses of intrathecal methotrexate
[19]. While the first investigators studying intelligence
among ALL survivors receiving this therapy [20] found
no significant impact of this treatment, subsequent
studies [21] revealed significant reductions in intelli-
gence (IQ) scores over time for the majority of children
receiving this therapy. As data accumulated, an early
narrative and quantitative meta-analysis of 31 pub-
lished reports demonstrated a preponderance of evi-
dence supporting significant declines in 1Q over time
with an average decrement across studies for survivors
of ALL compared to controls of about 10 1Q points
[22]. Evidence of deficits in academic achievement,
memory, processing speed, attention and concentra-
tion [23, 24] were also documented.

Based in part on reports of the negative neuro-
psychological and physiological effects of cranial
radiation [24], experimental prophylactic regimens
reducing the total amount of cranial radiation or elimi-
nating it completely were soon introduced. Compari-
sons of the neurocognitive functioning of children
randomly assigned to these various treatment proto-
cols quickly followed. Again, the earliest of these stud-
ies had somewhat conflicting findings. Rowland and
colleagues demonstrated that children receiving 2400
c¢GY of cranial radiation as part of their treatment
exhibited significantly lower full scale IQ scores and
poorer academic achievement than those receiving IT
methotrexate alone or IT methotrexate plus intra-
venous intermediate dose methotrexate. However,
Mulhern and colleagues [25,26] comparing children
receiving IT methotrexate alone, IT methotrexate plus
1800 cGY cranial radiation and IT methotrexate plus
2400 cGY cranial radiation found no significant differ-
ences between the three groups; over time, all three
groups showed significant declines in IQ and arithmetic
academic achievement. A relatively recent meta-
analysis of 28 empirical studies published between
1980 and 2004 [4] concluded that children with ALL
receiving IT methotrexate plus cranial radiation per-
formed significantly more poorly on measures of over-
all intellectual functioning when compared to those
receiving methotrexate alone. Some evidence suggests
that differences between those receiving cranial radia-
tion plus IT methotrexate and IT methotrexate alone
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become more obvious with longer-term follow up (e.g.,
20 years post-diagnosis) [27]. Individual studies also
suggest that impairments in concentration, attention,
and memory are greater for children receiving cranial
radiation compared to those receiving intrathecal che-
motherapies alone [28, 29].

With the elimination of cranial radiation from most
CNS prophylaxis treatment regimens, attention turned
to the impact of IT chemotherapy alone on neurocog-
nitive functioning. A narrative review of 33 studies
published between 1981 and 1997 [30] summarized
that the majority of studies comparing children with
ALL who received IT methotrexate to controls found
declines in at least one area of cognitive functioning as
measured by intelligence tests. Additionally, data were
accumulating to suggest that CNS prophylaxis with IT
methotrexate was related to poorer academic achieve-
ment and neuropsychological deficits in attention and
nonverbal memory. A more recent narrative review of
21 studies published between 1997 and 2008 [31] indi-
cated that 8§ of 10 studies reporting on overall IQ and 4
of 8 studies examining academic achievement found no
declines for ALL survivors treated with chemotherapy
only compared to controls; however, subtle neuro-
psychological deficits were evident in the areas of
attention, processing speed, visuospatial skills and
memory. A meta-analysis providing a statistical syn-
thesis of 13 studies published between 1992 and 2004
comparing children with ALL receiving IT chemo-
therapy only to control groups (11 of which overlapped
with the review of Buizer and colleagues) revealed that
ALL survivors exhibited significant impairment in
multiple domains of intellectual functioning, including
perceptual reasoning skills, working memory, and
processing speed [32]. Additionally, academic achieve-
ment in both math and reading were poorer among the
ALL survivors compared to controls and there was
some evidence of executive functioning and verbal
memory deficits. As data continue to accrue
[18,27,33,34], findings continue to be somewhat
inconsistent; however, deficits in visual processing,
attention, concentration, and working memory con-
tinue to be found [35]. The inconsistencies across these
studies may be attributable to the fact that only a sub-
set of survivors who receive IT chemotherapy alone
experience impairment—about 30% [36]. Given the
size of this subset, differences between groups may not
be apparent statistically when average levels of func-
tioning are compared unless large samples are
available.

Across the various treatment regimens for CNS pro-
phylaxis there seems to be a core set of factors identi-
fied as predictors of poorer neurocognitive outcomes.

For example, females seem more vulnerable to neuro-
cognitive deficits following CNS-directed therapies
[37]. It has been hypothesized that these gender-linked
differences in neurocognitive outcomes may relate to
varied sexual dimorphism in male and female brains.
Boys have a higher percentage of white matter within
their brains than do girls, making girls potentially
more sensitive to agents that disrupt white matter
development and functioning [38]. Young age during
treatment is also related to poorer neurocognitive out-
comes, and in this case is believed to be a proxy for
underlying neurodevelopmental maturity [39]. Regard-
less of age, patients undergoing CNS prophylactic
treatment have been found to lose white matter volume
at a similar rate [16]. Because younger age is associated
with less fully developed white matter, they tend to lose
a greater overall percentage of their white matter which
has been linked with greater intellectual deficits [39].
Time since treatment is a third variable that relates to
the degree of neurocognitive impairment with greater
deficits seen with longer-term follow-up. Deficits can
begin to appear within 1 to 2 years of treatment, how-
ever, some studies have found that effects can be
delayed for up to 10 years after treatment [40] and
some suggest that the subtler deficits associated with
IT chemotherapy only regimens may take even longer
to materialize [27]. Generally it has been accepted that
the effects of CNS-directed therapies do not cause
declines in cognitive abilities, but rather cognitive
growth is slowed in comparison to same age peers and
eventually may plateau. Of course, with standardized
tests that use age-based norms, this manifests as declin-
ing scores over time [9].

Neurocognitive Sequelae in Survivors of Childhood
CNS Tumors

Childhood CNS tumor survivors often experience a
number of medical late effects across multiple areas,
including deficiencies in hormones, hearing impair-
ments, and neurological difficulties [41]. The totality of
these late effects contributes to pediatric CNS tumor
survivors having the poorest health-related quality of
life among childhood cancer survivors [42]. The often
pervasive neurocognitive late effects, however, are the
most debilitating for these survivors and largely
responsible for their poor quality of life.

Although conducting “clean” research on the neuro-
cognitive late effects of CNS tumor survivors with ade-
quate sample sizes is difficult due to the heterogeneity
of tumor types and treatment regimens, there is strong
evidence documenting the significant deficits in overall
intellectual functioning (IQ) [43]. A recent meta-analysis
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on neurocognitive outcomes in survivors of childhood
CNS tumors that incorporated data from 39 studies con-
cluded that this group of survivors experiences clinically
significant deficits in across multiple domains of neuro-
cognitive functioning compared to normative data [5].
The meta-analysis indicated medium-to-large effect
sizes for deficits in overall 1Q, verbal IQ and non-verbal
1Q [5].

A notable series of longitudinal studies demon-
strated that children with medulloblastoma treated
with surgical resection and craniospinal radiation evi-
dence significant and continued declines in IQ over
time [44, 45]. One study found that these declines occur
at an average rate of approximately 2.5 IQ points per
year [45]. Children who were younger at the time of
radiation treatment displayed more immediate declines
in IQ (i.e., within the first year after radiation) that
continued over time, while older children did not dem-
onstrate declines in I1Q until approximately two years
after the conclusion of treatment [44]. Although the
sample demonstrated increases in raw scores on the
subtests comprising the IQ measure, these increases
occurred at a slower rate than expected when com-
pared to norms for same-age peers, resulting in
decreases in IQ scores over time [45]. This suggests that
children treated with craniospinal radiation do not lose
previously acquired skills or information but have diffi-
culty acquiring new skills and knowledge at the
expected rate [45].

Given these findings, researchers have focused on
the core neurocognitive processes of these survivors
that likely account for these difficulties with knowledge
acquisition [45]. The processes of attention, working
memory and processing speed have received the most
consideration since normal, developmental improve-
ments in these areas generally account for a large pro-
portion of the variance in measures of general
intelligence in healthy children [46] and ALL survivors
[47]. Indeed, survivors of childhood CNS tumors experi-
ence deficits across a wide array of core areas [43]
including working memory [48], executive functioning
[49], processing speed [50], verbal memory [51], and
attention [52-54]. Furthermore, the recent meta-analysis
found large effect sizes for deficits in verbal memory,
language, visual-spatial skills, and attention [5].

Research has illustrated that survivors of CNS
tumors experience difficulties across multiple domains
of attention. A study that serially administered a
widely used measure of sustained attention to children
with primary brain tumors throughout the course of
radiation therapy and up to five years off treatment
showed significant increases in survivor inattentiveness
in the years following radiation [52]. Another study

found that children with posterior fossa tumors treated
with or without cranial radiation demonstrate deficits
in selective attention abilities, although those who
received cranial radiation had the most significant defi-
cits [53]. Such difficulties likely make it challenging for
survivors to efficiently and quickly focus on important
stimuli while resisting distraction and could contribute
to their problems with acquiring new information at
expected rates. Evidence suggesting that reductions in
white matter volumes following radiation have indirect
effects on IQ through declines in attentional function-
ing support this hypothesis [55].

Several factors influence the nature and severity of
the neurocognitive sequelae experienced by survi-
vors. The type and location of the tumor, the specific
tumor-directed treatments used [41], the presence of
post-surgical complications [56, 57], and the age of
the child during treatment [13,58] have all been
related to neurocognitive outcomes. Receiving cra-
nial radiation and, even more so, receiving cranial
radiation at a young age (typically younger than age
8) are considered the most significant risk factors for
developing neurocognitive late effects due to the
effects of radiation on white matter development in
younger children [13, 17]. Through a series of studies
using magnetic resonance imaging to examine white
matter volume, Mulhern and colleagues highlighted
the associations between age at time of radiation,
white matter volume, and IQ and indices of atten-
tional functioning, with younger children during
treatment showing reduced white matter volume and
more neurocognitive deficits [13, 17].

Additionally, post-surgical complications warrant
further consideration for their role in the development
of neurocognitive late effects. One study comparing the
neurocognitive outcomes in pediatric medulloblastoma
survivors with and without ventriculoperitoneal-shunts
for hydrocephalus following tumor resection, revealed
that those with shunts had significantly lower 1Qs,
nonverbal reasoning skills, and academic skills than
those survivors without shunts [56]. Another study
demonstrated that, compared to matched medullo-
blastoma survivor controls, medulloblastoma survi-
vors who developed cerebellar mutism syndrome
following surgical resection had significantly worse
performances on measures of attention, processing
speed, working memory, executive function, and
academic skills 12 months following the diagnosis of
cerebellar mutism syndrome [57]. These studies high-
light the many complexities in terms of conducting
research on neurocognitive outcomes in pediatric
CNS tumor survivors and delivering clinical care to
these at-risk groups.
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Standards of Clinical Care for Survivors of Childhood
ALL and CNS Tumors

Given that 40-60% of childhood cancer survivors are
at risk for neurocognitive impairment [39, 59], the
Long-term Follow-up Guidelines of the Children’s
Oncology Group (COG; www.survivorshipguidelines.
org) includes recommendations for neurocognitive
screening and intervention for survivors of childhood
cancer. These guidelines are evidence-based, developed
and updated periodically after review of the available
literature, and informed by the collective clinical expe-
riences of a multidisciplinary panel of experts in late
effects of pediatric cancer treatment. Version 3.0 of
these guidelines was completed in October 2008 after a
review of the literature spanning through 2007.

These guidelines recommend formal neuro-
psychological evaluation around the time that medical
treatment ends for children whose therapy has included
antimetabolites (i.e., Methotrexate, high dose IV
Cytarabine), cranial or total body irradiation, and/or
neurosurgery. This evaluation is recommended even in
the absence of overt clinical manifestations of CNS
injury to serve as a baseline against which future func-
tioning can be compared. After that, follow-up evalua-
tion is recommended as clinically indicated. For
example, as soon as the child begins to have difficulties
in school, or perceived changes in their cognitive func-
tioning, testing should be repeated. In the absence of
noted changes, repeat testing is also recommended
based upon the child’s specific medical and develop-
mental risk factors and the anticipated trajectory of the
emergence of late cognitive effects [60]. For example,
repeat testing should be considered when the child
transitions to a new level of schooling (i.e., junior high
to high school; high school to college).

Given the pattern of potential deficits as outlined
above, formal neurocognitive evaluation is recom-
mended to include measures of intelligence, processing
speed, academic achievement, memory, attention,
visual motor integration, comprehension of verbal
instructions, verbal fluency, executive function and
planning. Finally, it is recommended that patients with
identified neurocognitive deficits be provided with
intervention in the form of specialized educational
plans and that emerging interventions, such as psycho-
tropic medications (e.g., stimulants) or evidence-based
cognitive rehabilitation training, be considered [60].

Intervention Efforts

Given the clear evidence of the neurocognitive sequelae
in survivors of childhood ALL and CNS tumors,

interventions are needed that address the pattern of
deficits seen in these survivors in order to improve out-
comes and enhance quality of life. However, the
research on interventions for these concerns is in its
early stages and needing additional empirical investiga-
tions. Although there are multiple innovative, ongoing
studies currently examining the benefits of a variety of
approaches (e.g., computer programs), only two inter-
vention approaches have been tested in separate multi-
site randomized, clinical trials: stimulant medication
[61] and cognitive remediation [62].

Stimulant medication is a common and effective
treatment approach to address symptoms associated
with ADHD. Methylphenidate, in particular, is the
most common stimulant used to treat ADHD and
works by increasing the availability of dopamine in the
prefrontal cortex [63]. The benefits of methylphenidate
in children with ADHD have been well documented,
particularly on measures of attention and behavior
[64], Given the similarities in the types of attentional
deficits between survivors of childhood cancer and chil-
dren with ADHD, several trials have examined the effi-
cacy of methylphenidate in survivors of ALL and CNS
tumors with mixed findings. Using randomized,
double-blind, placebo-controlled designs, a series of
studies have found significant methylphenidate-related
improvements on teacher and parent ratings of atten-
tion and teacher ratings of social skills after 3 weeks
[65, 66] and 12 months [66]. Another study using a sim-
ilar design found acute benefits of methylphenidate
when compared to placebo on measures of processing
speed but not attention after 3 weeks of methylpheni-
date use [67]. However, benefits of methylphenidate
use were found at 12-month follow-up on indices of
sustained attention, processing speed, and parent and
teacher reports of functioning [61].

Despite these generally promising findings, it is
unclear whether methylphenidate is an appropriate
treatment approach for childhood cancer survivors.
One study examining the benefits of a moderate dose
of methylphenidate after three weeks of use found that
only 45% of the sample could be classified as respond-
ers to the medication trial [68]. This response rate is
much lower than the 75% rate seen in children with
ADHD [68]. In general, those with more teacher and
parent-identified problems with attention prior to the
trial of methylphenidate were more likely to have a
positive response [68]. Additionally, female survivors
and those with lower baseline IQ are more likely to
report more severe medication-related side effects [69].
Additional research is needed in order to identify those
survivors who are most likely to benefit from a trial of
stimulant medication.
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A second line of intervention research has focused
on the application of cognitive rehabilitation or reme-
diation in survivors of childhood cancer. Cognitive
remediation is well established in the fields of adult
and pediatric brain injury rehabilitation with most
studies finding small-to-moderate, yet clinically rele-
vant, improvements in functioning across multiple
domains [70, 71]. Through a series of studies involving
single-case [72] and pilot designs [73], Butler and col-
leagues adapted and refined a cognitive remediation
program (CRP) that was subsequently evaluated in a
multisite, randomized controlled trial with 161 survi-
vors of childhood cancer who had documented difficul-
ties with attention [62]. The intervention evaluated in
this trial consisted of 20 2-hour sessions and contained
instruction on meta-cognitive and academic strategies,
components of cognitive-behavioral interventions, and
progressive massed practice of all exercises and strate-
gies. The intervention was compared to a wait-list con-
trol group. Participants in the intervention group
underwent assessments of academic achievement,
attentional functioning, working memory, and mem-
ory at baseline and 6 months after the conclusion of
treatment while those in the control group were eval-
uated at baseline and again 6 months later. Compared
to the control group, those receiving the CRP exhibited
significant improvements in academic performance,
parent-rated attention, and use of metacognitive strate-
gies [62]. The CRP, however, failed to produce signifi-
cant improvements in the measured neurocognitive
outcomes, such as attention and working memory.
Completion of all 20 sessions was an issue for this
intervention, particularly for older survivors and Afri-
can-American survivors [62]. While the findings are
promising, refinements to this intervention approach
are needed in order to enhance the benefits of the inter-
vention while increasing the acceptability and feasibil-
ity of the intervention by reducing the demand on
survivors and families.

Future Directions

This review has highlighted the significant progress
that has been made in understanding the neurocogni-
tive sequelae in survivors of childhood cancer. How-
ever, there are many directions for future research that
require careful study in order to further the field and
promote the best outcomes possible for this group of
survivors. An ongoing challenge of research on the
neurocognitive late effects of childhood cancer survi-
vors relates to the rapid developments and improve-
ments in cancer treatments. Protocols for treating
childhood cancer change so quickly that it is often

difficult for research on the neurocognitive late effects
to keep up with these changes in treatments over time.
Additionally, after a new treatment’s effects on neuro-
cognitive functioning become understood through sev-
eral years of research, a new treatment breakthrough is
likely to occur that will require further study on its
associated neurocognitive sequelae. Proton radiation,
for example, is a potential treatment for cancers affect-
ing the CNS that may reduce the severity of neurocog-
nitive sequelae in children due to its potential in
reducing the amount of exposure of healthy brain tis-
sue to radiation [74, 75]. As technology advances and
more children are treated with risk-adapted protocols
[76], it is important for psychologists and neuropsy-
chologists to be involved in the development of cooper-
ative research protocols (e.g., Children’s Oncology
Group) that incorporate regular neuropsychological
assessments in order to better understand the neuro-
cognitive sequelae of these new treatment approaches.

From research and clinical perspectives, brief
screening approaches are needed to effectively and
efficiently identify those survivors demonstrating
neurocognitive difficulties who are in need of addi-
tional evaluations and resources. Such screeners
should be incorporated into treatment protocols and
routine clinical care throughout the course of
treatment and into survivorship. Routine, serial,
brief assessment batteries that include elements
of standardized neurocognitive tests and self- and
informant-reports of functioning could be regularly
implemented across pediatric cancer centers in order
to compile substantial data on neurocognitive out-
comes in survivors and address a largely unmet need
in clinical care [77]. The Childhood Cancer Survivor
Study Neurocognitive Questionnaire [78] is a self-
report measure of neurocognitive functioning for
childhood survivors that holds promise as a tool that
could be widely used to screen survivors for the need
for further neurocognitive testing and deserves addi-
tional research given its potential clinical utility.

An unexplored area of research is the role of other
systems (e.g., family, school, peers) on the development
and expression of neurocognitive late effects in child-
hood cancer survivors. A comprehensive model of
childhood cancer survivorship suggests that several
child and family factors, including family adaptation
and functioning, and school factors influence the
course of neurocognitive late effects in survivors [79].
Such factors deserve empirical investigations in order
to establish their relevance as risk and protective fac-
tors and potential intervention targets or mechanisms.
Assessments of the family system, in particular, should
be included in future research on neurocognitive
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sequelae in survivors given the family’s potential to
influence survivor outcomes [80].

The field is ripe for innovations in clinical interven-
tions that address survivors’ neurocognitive late effects.
The previously discussed randomized controlled clini-
cal trial of an intensive cognitive remediation program
[62] holds promise as an intervention program for
survivors. However, improvements to this treatment
are needed to make it more feasible for families and
cost-effective (e.g., fewer session, delivered in the
home) and to help the benefits of the intervention gen-
eralize, such as incorporating elements that address
family systems factors [62]. Ongoing trials involving
computer-based interventions (e.g., Cogmed RM™)
offer potential as effective and cost-efficient appro-
aches that target important areas of neurocognitive
functioning for survivors of childhood cancer, such as
working memory [81] and executive function [82]. In
the future, it will be important to investigate whether
such cognitive training may be effective to preserve
functioning in children with cancer at greatest risk for
long-term neurocognitive sequelae.

Finally, scientific and technological advances have
made it possible to study the underlying neuro-
biological and genetic mechanisms of the neurocogni-
tive sequelae in childhood cancer survivors. Earlier
research using quantitative magnetic resonance imag-
ing (MRI) techniques [83] and diffusion tensor imaging
[84], which can examine the integrity of white matter in
survivors, has highlighted the importance of better
understanding how alterations in various brain struc-
tures secondary to disease and treatment influence the
development of neurocognitive late effects in survivors.
In one study, for example, MRI scans showing tempo-
rary changes in white matter in children under the age
of 5 undergoing chemotherapy for ALL were associ-
ated with declines in neurocognitive functioning [85].
A recent study using diffusion tensor imaging to exam-
ine white matter fractional anisotropy found impair-
ments in white matter tracts that correlated with
decreased processing speed [86]. Another study that
screened survivors using EEG found that changes in
event-related potential mismatch negativity were asso-
ciated with declines in neurocognitive functioning [87].
Genetic polymorphisms also have been identified as
possible contributing risk factors to the development
of neurocognitive late effects in children treated for
ALL [88]. These imaging, scanning, and genetic screen-
ing approaches should be incorporated into research
protocols in order to better understand the neuro-
pathology of these neurocognitive late effects and iden-
tify those at greatest risk for developing neurocognitive
late effects.

Understanding who is more likely to experience
long-term neurocognitive declines at the time of cancer
therapy based on genetic or structural markers (e.g.,
changes in white matter during active chemotherapy)
could lead to greater implementation of risk-adapted
treatment protocols that aim to spare neurocognitive
functioning by reducing or eliminating unnecessary
therapy directed at the CNS. Furthermore, cognitive
remediation programs could be implemented preven-
tively to those at greatest risk in the early stages of can-
cer treatment in an effort to prevent and ameliorate
these neurocognitive sequelae [9].
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Survivorship in Childhood Cancer
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Introduction

In treating and controlling cancer, the most dramatic
evidence of progress is that seen in childhood cancer.
Formerly almost uniformly fatal, pediatric cancer has
become a commonly curable illness in the past 30
years. For children diagnosed with cancer, the current
five years cancer-free survival rate is 80% and the ten
years survival rate is approaching 75% [1].

In 2010, it is estimated that 1 in 250 adolescents and
young adults aged 1540 in the USA, and 1 in 715 peo-
ple in United Kingdom is a survivor of a childhood
malignancy [2]. This population is at an increased risk
for late health problems, with a relative risk (RR) of 16
compared to siblings, according to the last Childhood
Cancer Survivor Study (CCSS) report [3]. Late effects
such as delayed growth and other endocrinological
problems, musculo-skeletal sequelae, neurocognitive
impairment, reduced fertility, cardiotoxicity, and sec-
ond malignancies have been extensively reported in
many publications [4, 5]. In Nordic countries, child-
hood cancer survivors constitute 0.1% of the national
population, and they have a persistent overall RR of
5.9 for a second malignant neoplasm [6].

Over half of all childhood cancer survivors may
experience at least one chronic medical problem [7].
Late effects depend on cancer type and site, treatment,
gender, and age at diagnosis. Teenagers and female
cancer patients have a higher risk for specific late
effects, such as fertility or sexual function and for psy-
chosocial difficulties than other survivors [8].

The fact that so many children with cancer live long
enough to become young, even aging adults, is one
explanation why pediatric oncology clinicians, and
researchers are among the leaders in identifying the
chronic and late effects of cancer and their treatment.
Curing a child is not enough; it is an obligation to

consider that the quality of children’s lives is as impor-
tant as their duration [9]. Does this population also
have a higher incidence of disturbances in psychosocial
adjustment, given their frequency of chronic medical
complications, their “at-risk” status of disease recur-
rence, and the psychological trauma of their earlier ill-
ness experiences?

The dramatic improvement in survival rates has led
to a shift in research toward the concerns of long-term
survivors, into areas not traditionally considered as
part of pediatric psychology. It is now appropriate to
address the problems that survivors are having with
issues such as employment, marriage, and parenthood.

A review of the literature on the psychosocial out-
comes of childhood cancer survivors shows varied and
sometimes contradictory results. This inconsistency in
outcomes is likely caused by small sample sizes, varied
outcomes measures used across studies, differences in
the populations studied (e.g., the inclusion of brain
tumor survivors with significant neurocognitive prob-
lems, or not), and differences in the selection of popula-
tion norms for the comparison group [10].

Following Completion of Treatment
The Transition

At first sight, completion of therapy would appear to
be a positive experience for families. However, it is fre-
quently a time of distress, anxiety, and uncertainty.
The significance of this transition phase for families
can be under-estimated by their carers. Patients and
families are often ambivalent about terminating the
use of chemotherapeutic agents known to be responsi-
ble for cancer remission [11]. Consequently, they often
report heightened anxiety, fears, and feeling of vulner-
ability as active treatment ends [12] The protocols and
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treatment modalities, which have provided structure
and reassurance, are replaced by a “wait and see”
period recurrence is still a possibility.

A formal conference at the end of treatment is
appropriate to address these issues and prepare the
family for the future. This provides a sense of closure
to the active treatment. It also provides an opportunity
to move from active treatment to a focus on a healthy
lifestyle and a perspective that reflects an understand-
ing of the disease, and of potential late-effects.

Physical Sequelae of Successful Therapy

Successful therapy can be associated with a number of
potential long-term physical sequelae. The functional
status of individual patients in adolescence and adult-
hood largely depends on the severity of these effects
and how effectively they develop coping strategies. The
presence or absence of long-term physical toxicity may
be one of the major determinants of psychological well-
being in adulthood. The physical sequelae of successful
treatment have been extensively reported elsewhere
[13-15]. They include physical disfigurement (e.g.
radiotherapy to face, keloid scar, chronic hair loss or
amputation) or limitation of function, e.g. following
limb salvage procedures for bone tumors, neurological
deficit, chronic bladder and bowel dysfunction. Growth
impairment, abnormalities of puberty, obesity and
other endocrine abnormalities are reported in a number
of survivors, particularly following cranial radiotherapy
or bone marrow transplantation (BMT). Radiation
therapy has been associated with risk of severe age-
related and dose-related physical late effects [16].

The central nervous system (CNS) late effects
include a range of neuropsychological disorders vary-
ing from subtle learning difficulties to overt neurologi-
cal deterioration depending on the modality of
treatment given. Common problems include deficien-
cies in mental processing speed, verbal and non-verbal
memory, freedom from distractibility, attention and
arithmetic.

Studies of mortality of long-term survivors suggest
that there is an increased risk of early death of 7% at
30 years [16]. The patients at most risk of increased
late mortality are those who survived relapse of their
primary tumor and those with a second malignant neo-
plasm (SMN).

In the latest Children Cancer Survivor Study report
[17], the cumulative incidence of SMN was 11% among
14,359 patients, within 30 years of diagnosis. The pres-
ence or absence of these late-effects may have a signifi-
cant influence on the subsequent psychological
adjustment of the survivors.

Psychological Adjustment of Child and Adolescent
Cancer Survivors and Impact on Social Skills

Overview

The psychological impact of having had childhood
cancer can continue long after treatment ends for survi-
vors and their families. However, reassuringly most
survivors appear to have a reasonable level of psycho-
social adjustment. This adjustment in the years after
completion of therapy depends on a number of varia-
bles. The age at diagnosis, level of academic function-
ing and family cohesiveness are major determinants in
childhood and adolescence. In adulthood, the presence
or absence of physical sequelae and economic status
(specifically successful employment) are important fac-
tors influencing adequate psychosocial adjustment.

The diagnosis of cancer and subsequent treatment
may challenge the child’s normal development by lim-
iting opportunities, restricting play and other activities,
delaying the attainment of autonomy and potentially
compromising family and peer relationships. These
effects may differ specifically as a function of the
child’s age. For infants, cancer is most likely to affect
parent—child relationships, restrict mobility, or limit
opportunities to socialize with peers. For older chil-
dren, the impact of cancer can lead to reduced school-
ing, compromised peer relationships, more time with
adults, concern about body image and awareness of
vulnerability and possible death. Cancer in adolescence
may extend the period of dependency on parents and
may reduce opportunities to establish close inter-
personal relationships, for example, with the opposite
sex. We will explore these issues for children with can-
cer at different ages and stages of maturity.

Psychological Adjustment in Childhood in the First
Few Years Following Completion of Therapy

A number of issues are of particular importance for the
intellectual and psychological well-being of the pre-
pubertal child. These include freedom from symptoms,
growth, spontaneous progression through puberty and
normal physical development. Adjusting to normal
family life rather than being the center of attention
may also be challenging for some. A number of studies
have investigated peer relationships, interactions and
perceptions during the critical period of reintegration
into school during the late-treatment phase and imme-
diately following completion of therapy. For example,
in a study evaluating teacher ratings of children who
were either on treatment or had terminated therapy
within the past year [18], 24 patients (ages 8-18 years)
were compared with matched classroom controls.
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A wide variety of malignancies were represented,
although children with brain tumors were not included.
The teachers completed a modified version of “Revised
Class Play.”

This instrument was modified to obtain teachers’
impressions of three fundamental dimensions of inter-
personal style: “sociability—leadership,”, “aggressive—
disruptive,” “sensitive—isolated.” When compared to
matched controls, children with cancer were perceived
by teachers as being: (1) less sociable and prone
towards leadership; and (2) more socially isolated and
withdrawn. The same cohort was also evaluated for
peer and self-perceptions of sociability, social isolation,
overall popularity, mutual friendships and feelings of
loneliness. The reports from peers suggested that chil-
dren with cancer were perceived as being more socially
isolated. However, no significant differences were
found in their popularity, number of friends or self-
worth [19]. In contrast, Spirito et al. [20] examined the
social adjustment of 56 children aged 5-12 years who
had been off-treatment for at least 6 months. In com-
parison with their healthy peers, teachers rated the sur-
vivors as being better adjusted socially. Specifically, the
children were rated as being teased less and arguing
less frequently with classmates. The survivors them-
selves, however, reported fewer friends of the same age
and greater loneliness and isolation.

In other settings, the impact of chronic illness itself
has been shown to affect psychological adjustment but
the influence is variable. Spirito et al. [20] noted that
chronic illness frequently disrupts peer interactions
because of observed physical limitations and differ-
ences. Other reported studies specifically examining
the social competency of children with chronic ill-
nesses, however, show generally good adjustment. The
degree of psychosocial adjustment and social compe-
tence among survivors of childhood cancer appears to
be most closely associated with the functional status of
the child, parental education, and family functioning
[21]. Newby et al[22] reported that social skills, as
rated by both parents and teachers, are best predicted
by academic functioning. They demonstrated a signifi-
cant association between fewer school-related difficul-
ties and better psychological adjustment.

Adequacy of family support and adaptability are
strongly associated with good psychological adjust-
ment. The family represents the primary system that
influences adjustment. Following completion of ther-
apy, the interactions of child and family assume an
important role. Kupst et al. [23] reported that coping
and perceived adjustment in survivors were positively
associated with mothers’ coping and adjustment, par-
ticularly in the younger age group (those less than

7 years at diagnosis). Although several investigators
have examined psychosocial functioning of survivors
and their families, comparatively few studies concen-
trate exclusively on parents. Investigators have
observed high rates of posttraumatic stress symptoms
(PTSS) in parents. Parents also report persistent feel-
ings of loss, uncertainty, and anxiety about the recur-
rence of the disease or the emergence of late effects in
their child. These findings may help to explain why
some parents of adult patients continue to accompany
their children to follow-up appointments [24].

Psychological Adjustment during Adolescence

Adolescence is a time of change and normal psycholog-
ical progression through adolescence is well described
in a number of models [25]. Newman and Newman
[26] have identified five tasks related to adolescence:
(1) relationship with peers; (2) emotional indepen-
dence; (3) preparation for career; (4) sense of morality;
and (5) development of sex-role identity. The adoles-
cent survivor from cancer has to cope also with fear of
relapse, insecurity about the future, damage to self-
esteem, loss of autonomy, and, for some, distorted
appearance and body image. It is therefore not surpris-
ing that in a number of individuals, normal progression
through adolescence may be compromised. Despite
this, most research suggests that the majority of adoles-
cent survivors show positive psychosocial functioning.
A study among adolescent and adult survivors of
childhood and adolescent cancer from all 10 Canadian
provinces, the majority of whom had been diagnosed
and treated more than 10 years previously, showed
that survivors in general reported more specific physi-
cal health problems than a population control with no
cancer history. However, quality of life differences
were very small and not clinically important. For the
majority of survivors, reported quality of life, self-
esteem, optimism and life satisfaction were comparable
with those of their peers [27]. Few studies have specifi-
cally explored the psychosocial consequences of diag-
nosis and treatment of cancer on issues related to the
career-development process. In one study, Stern and
Norman [28] prospectively examined whether adoles-
cents with a history of cancer differ from healthy ado-
lescents in their responses to career development tasks.
Adolescent patients showed a greater tendency to pre-
maturely foreclose on a career choice and were well
ahead of healthy adolescents on career maturity prog-
ress. Meadows et al. [29] compared a cohort of 95
long-term survivors to their healthy siblings, finding no
significant difference in social competence, frequency
of adverse behaviors, or school achievement compared
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to siblings. In another study, Noll et al. [30] found that
adolescent survivors were rated by peers as being more
socially isolated, although friendships and popularity
were not affected. Again, most studies highlight that
the most important determinants of the level of psy-
chological adjustment are the survivors’ functional sta-
tus (degree of physical/cognitive impairment) and
adaptability.

A number of studies emphasize the importance of
family functioning in predicting overall adjustment
during this period. One surprising finding is that the
survivors from families who report significant cohe-
siveness exhibit poorer adjustment [22]. Specifically, a
higher frequency of behavioral problems in the survi-
vors, as reported by the teachers, was associated with
reports of greater cohesiveness within families. Family
cohesiveness, which is generally considered to be a pos-
itive attribute of family life for healthy children,
appears to be associated with more adjustment difficul-
ties in young people who have survived cancer [31]. A
possible explanation for this is that adolescents who
have survived cancer have a greater need for autonomy
than their healthy peers.

Finally, length of time following completion of
treatment also appears to significantly affect overall
psychological adjustment; children and adolescents
who had completed therapy longer ago were rated by
parents and teachers as being better adjusted than
those who had only recently completed therapy [22].

Adolescents appear to experience significant initial
anxiety and emotional turbulence following cessation
of therapy, perhaps because of fear of possible recur-
rence. It appears that the psychological adjustment
improves with the passage of time since therapy.

Psychosocial Adjustment during Adulthood

The ability to establish identity and functional indepen-
dence and the ability to form intimate relationships are
hallmarks of a successful transition from adolescence to
adulthood. A number of studies have attempted to look
at adult psychosocial functioning after childhood can-
cer. Again, variability in methods used and deficits in
design have contributed to conflicting findings.
Discrepancies have arisen due to small sample sizes,
the inclusion of largely chronic attendees where follow-
up is not universal (a self-selected cohort), and the use
of siblings as controls despite the documented emo-
tional and behavioral difficulties among siblings of sur-
vivors [32]. Most studies of adult psychosocial
outcomes have relied on questionnaires that assess cur-
rent function but are therefore dependent on the
respondent’s understanding of the issues explored.

Irrespective of the incidence of psychological prob-
lems reported in the various studies, once again the key
determinants appear to be functional status, specifi-
cally freedom from symptoms, and the individuals’ or
the families’ resilience and adaptability. Even if there
are no long-term medical or psychological problems,
there is still the issue of the continuing stigma of having
had cancer earlier in life, which may restrict employ-
ment and career choices. In a study assessing the eligi-
bility for compulsory military service of childhood
cancer survivors, it was reported that childhood cancer
survivors were less likely to meet the requirements set
for military service. Furthermore, 30% were rejected
just on the basis of a former diagnosis of cancer [33].

In a large study exploring psychosocial adjustment
of long-term survivors, Koocher and O’Malley [34] uti-
lized both patient and parent self-reports as well as
interview data from 117 survivors. They reported that,
although most long-term survivors were able to lead
relatively normal lives in terms of academic, vocational
and social functioning, nearly half showed some evi-
dence of significant psychological problems, primarily
in the form of anxiety and difficulties in interpersonal
relationships. A similar study limited to survivors of
childhood Hodgkin’s disease [35], utilizing interview
data and study staff ratings, documented mal-
adjustment defined by social incompetence and poor
interpersonal relationships in nearly a third of their
sample. A more recent study of 102 adult survivors of
childhood acute leukemia and Wilms’ tumor did not
find increased incidence of psychiatric disorder in this
population or a significant difference in current social
functioning, but did report significant long-term prob-
lems with interpersonal functioning and day to-day
coping [36]. A number of other studies found generally
low levels of psychological distress with an absence of
significant psychopathology [20, 37]. Only three factors
were identified that were associated with an increased
risk of maladjustment: (1) older patient age at follow-
up; (2) greater number of relapses; and (3) presence of
severe functional impairment.

In general, it appears that those studies relying pri-
marily on self-report demonstrate a better outcome
[38-40], compared to those utilizing parent, teacher or
staff reports, which seem to show higher levels of mal-
adjustment [34, 35]. It may well be that self-reports are
biased towards minimization of affective distress and a
propensity to present oneself in a more favorable light,
or it may simply reflect successful coping mechanisms
[41-43]. These studies have demonstrated a high inci-
dence of a repressive adaptive style in cancer survivors,
which may account for their lower scores of affective
distress using self-report measures.
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Individuals identified as repressors have lower
scores on measures of anxiety, depression and anger
expression, i.e. are better functioning. It has been
hypothesized that repressive defenses may decrease the
self-report of negative psychological outcomes for this
population. This highlights the difficulties in the inter-
pretation of self-reporting. Whether patients repress
symptoms or demonstrate self-denial, the identification
of a lack of adjustment is difficult and requires careful
assessment. These may be the patients at greatest risk
for later problems and interventions may be particu-
larly important for this cohort.

Successful relationships in survivors depend both on
achieving a biological cure and a positive psychologi-
cal adaptation as well as the successful negotiation of
adolescent developmental milestones. Marriage can be
viewed as a surrogate marker of positive psychological
functioning among adult survivors.

In the Children’s Cancer Survivor Study, a study
looking at self-reported data from 10,425 cancer survi-
vors in North America [44], 32% reported being mar-
ried or living in a stable, committed relationship, 6%
being divorced or separated and 62% having never
been married. Survivors of central nervous system
(CNS) tumors were even less likely to be married.
These figures are significantly lower than those in the
general population.

A recent study [45] on a cohort of 6044 cancer chil-
dren from Italy reported that 77% had not married,
and that sexual functioning and romantic relationship
skills may be disturbed in survivors. Zebrack [46], in a
review of 599 survivors aged 18-39 years old, found
that 52% of females and 32% of males reported prob-
lems in sexual functioning that were significantly asso-
ciated with health-related quality of life, and that males
were more distressed by sexual difficulties. Van Dijk et
al. [47] who reviewed 60 survivors with a mean age of
24 years, found that 28% had no sexual experience,
44% were unable to feel sexually attractive because of
poor body image, low emotional expression, scars, or
risk of infertility. Survivors treated in adolescence had
a delay in achieving psychosexual milestones when
compared with those treated in childhood.

In summary, it would appear that while severe
psychopathology is relatively rare, mild to moderate
adjustment difficulties may be present in a signifi-
cant proportion of adult survivors. The majority of
individuals seem to overcome these difficulties rea-
sonably well and appear to have adequate social
functioning. The available evidence also suggests
that repressive adaptation is a stable personality
trait that might be expected to endure after comple-
tion of therapy. However, a significant proportion

of survivors continue to have problems with inter-
personal relationships.

Survivors of Brain Tumors during Childhood

Survivors of brain tumors during childhood have addi-
tional problems that warrant further discussion. It is in
this group of patients that the physical and psychologi-
cal sequelae of successful therapy are the most profound.
Brain tumors are the second commonest malignancy in
childhood, after acute lymphocytic leukemia, and
account for nearly 20% of all malignancies in childhood.
This subgroup represents a major cause of acquired neu-
rological disability. A number of studies attest to the
physical, cognitive, linguistic and behavioral problems
experienced by children with primary brain tumors [48].

Psychological testing reveals that between 40% and
100% of long-term survivors of CNS tumors have
some form of cognitive dysfunction [49], the variation
being attributable to the type of tumor and use of
radiotherapy. Impaired intelligence as evidenced by a
reduction in full-scale IQ is seen in the majority of
patients with medulloblastoma treated conventionally
with localized radiotherapy [50].

There is also increasing evidence that cognitive and
academic abilities may deteriorate progressively over
time [51]. Two neuropsychological processes contrib-
ute to this progressive decline. Children may lose previ-
ously acquired information and skills, but more
importantly the acquisition of new skills and informa-
tion happens at a much slower rate than in healthy age-
related peers [52, 53]. The dose of radiotherapy and the
age at which it was administered correlate significantly
with the neurocognitive outcome (the higher the dose
and the younger the age, the greater the impairment).

In addition to the reduction in full-scale 1Q, children
with intracranial tumors show evidence of impairment
across a range of cognitive functions, including visual
attention and memory, verbal fluency, perceptual abili-
ties, freedom from distraction and social problem solv-
ing [54-56].

Such cognitive impairments can create serious prob-
lems in a classroom setting. It is important to establish
whether early intervention can limit this progressive
decline and this is currently under investigation. A
recent study looking at various aspects of cognitive
impairment demonstrated that nonverbal and informa-
tion processing skills continued to decline progressively
while other deficits remained relatively stable over
time. Literacy skills, however, increased with time, and
progress was achieved with educational intervention,
emphasizing the gains that can occur with remediation
[51,57].
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Post-Traumatic Stress Disorder

A cluster of anxiety and avoidance symptoms has been
identified in some pediatric cancer survivors and their
parents. These symptoms are consistent with a trauma
response and have led researchers to propose that the
long-term psychosocial impact of cancer may best be
understood by using the framework of post-traumatic
stress disorder (PTSD) [58, 59].

There are many aspects of cancer diagnosis and
treatment that evoke intense fear and helplessness.
Treatment can be visualized as a chronic process of
traumatic stress, including painful invasive procedures,
repeated hospitalizations, separation from family
members, and painful complications following treat-
ment. In addition, late-effects of treatment, such as
infertility and growth problems, physical changes, such
as amputation and cardiac and pulmonary dys-
function; and cognitive changes can serve as lifelong
reminders. For individuals who are treated during
childhood, these long-term effects are understood and
recognized in new ways at each level of development
and provide lifelong opportunities for re-traumatiza-
tion. However, despite research documenting psycho-
logical symptoms in children that are consistent with
PTSD in the months and years following cancer treat-
ment, recent work has found that pediatric cancer sur-
vivors actually report fewer PTSD symptoms than do
their parents [58] and on formal measures tend to
respond in a manner similar to children who have
never been ill. Kazak et al. [60], described rates and
concordance of PTSD and PTSS in adolescent child-
hood cancer survivors and their mothers and fathers.
Rates of PTSD and PTSS tend to be higher in parents
of adolescent cancer survivors than in the survivors
themselves. Fathers, who are sometimes seen more
peripherally involved in the care of the child, were sim-
ilar to mothers in current PTSS, showing that the expe-
rience has long-lasting effects for them. Additionally,
the potentially traumatic effect of childhood cancer is
seen in adolescent siblings [61].

The finding that PTSS tend to be reported by only
one member of a given family is new. This suggests the
importance of evaluating all family members for PTSS.
Reckitis et al. [62] tried to evaluate risk of suicide idea-
tion (SI) after childhood cancer, in comparison with a
sibling comparison group. In accordance with this
study, adult survivors are at increased risk for SI. Risk
of SI is related to cancer diagnosis and post-treatment
mental and physical health, even many years after
completion of therapy. The association of suicidal
symptoms with physical health problems is important
because these may be treatable conditions for which

survivors can seek follow-up care, underscoring the
need for a multidisciplinary approach to survivor care.

Current Strategies to Minimize Long-Term Medical
and Cognitive Problems

It is important to recognize that to minimize the inci-
dence of psychological maladjustment in the long
term, constant efforts must be made to reduce the inci-
dence of medical and cognitive problems. For a num-
ber of childhood cancers, the survival rates have
improved to a level where the intensity and duration of
therapy, particularly radiotherapy and mutilating sur-
gery, can be reduced. Effective systemic chemotherapy
has allowed the use of lower doses and volumes of
radiotherapy with a profound improvement in quality
of life for the survivors and with no reduction in the
survival rates [63, 64].

Additionally, modifications in the delivery of radia-
tion, for example, the use of conformal radiotherapy
and more accurate imaging with field reduction, have
also diminished the musculoskeletal and other complica-
tions associated with the use of this modality of treat-
ment [65]. Treatment planning and modern radiation
equipment, in particular Intensity Modulated Radiation
Therapy can reduce the dose to the surrounding tissues
and decrease the incidence of SMN. It is now well
known that cranial radiation used to treat children with
ALL has significant long-term sequelae in terms of
poorer academic achievement and psychosocial func-
tioning [48]. The most important clinical intervention in
recent years has been to abandon the routine use of this
modality in the treatment of childhood acute lympho-
blastic leukemia, preserving its use only in those with
disease in the CNS or undergoing total body irradiation
as part of conditioning for BMT (at a significantly lower
dose). Infertility following cancer therapy is a major
issue that affects about 15% of cancer childhood survi-
vors [66]. Gonadal damage after cancer treatment results
from either gonadotoxicity of systemic chemotherapy
(alkylating agents), radiation to spinal or pelvic area,
cranial radiation which disrupts the hypothalamic-pitui-
tary axis, or total body radiation.

However, recent advances in the field of reproduc-
tive medicine have potentially opened opportunities for
the preservation of the reproductive potential of young
cancer patients with good long-term prognosis for sur-
vival. According to the Committee on Bioethics for
Fertility Preservation in Children and Adolescents [67],
fertility preservation should be considered for children
with cancer before treatment: For males, post-pubertal
sperm cryopreservation should be offered. For pre-
pubertal boys, strategies such as cryopreservation of
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testicular tissue or germ cells are still experimental, and
delay in cancer treatment should be avoided as this
increases the risk of DNA damage and malformations.
For girls, oophoropexy should be done before pelvic
irradiation, post-pubertal girls may have gonadal sup-
pression by gonadotrophic hormone (GnRH) analogs
or cryopreservation of oocytes; but again, it is impor-
tant to avoid delays in cancer treatment.

The management of bone tumors involving the
extremities requires surgical resection, historically by
amputation. Limb-salvage surgery, with endoprosthetic
replacement, is being increasingly performed when fea-
sible. In 2009, the Children Cancer Survivors Study
[68] reported good global function and social integra-
tion in 629 patients with lower-extremity bone tumors.

Strategies to Cope with Long-Term Sequelae

The majority of pediatric oncology centers have evolved
a mechanism to follow up survivors of childhood cancer
well into adult life. “Long-term follow-up” or “after
completion of therapy” (ACT) clinics have been set up
in most centers to counsel patients and their parents
about late effects and to detect subtle late effects as early
as possible. These clinics are usually multidisciplinary
and involve input from a number of specialists, such as
endocrinologists, neurologists and cardiologists. Most
units would have access to the services of a clinical psy-
chologist and family therapy unit. If there is a perceived
need for intervention, particularly psychological support
or counseling, this should be provided.

It has been suggested that continued monitoring of
cancer survivors in specialty clinics might increase anxi-
ety and potentially stigmatize a group who is without
disease and only at minimal risk of new complications.
One way to minimize this would be to formulate indi-
vidualized follow-up plans that are based on an indi-
vidual’s risk. A growing literature base is becoming
available to guide decisions about the clinical follow-
up of long-term survivors largely based on retrospec-
tive cohort studies, and prospective evaluation of new
treatments is now needed. Information to guide the
follow-up of survivors will come from national popula-
tion-based cohort studies, large multicenter clinical
studies, and randomized clinical trials designed to eval-
uate both survival and long-term toxicities associated
with different strategies. As this information accumu-
lates, the level of clinical surveillance can be developed
to match the clinical need. An evidence base is clearly
required [69]. Some centers have tried novel approaches
to reduce symptoms of distress and improve family
functioning and development. Intervention programs
combining cognitive-behavioral and family therapy are

well received and appear to be effective in reducing the
symptoms of post-traumatic stress and anxiety [54].
Other programs have been directed more specifically at
helping the child with cancer acquire the social skills to
cope with school life. Clearly, return to school can be a
difficult time for children with cancer but there are early
indications [70] that this can be eased with intervention
[71]. Whether or not these interventions have an impact
on later functioning remains to be established.

Conclusion

It appears that most children have an impressive ability
to come to terms with their cancer experience and
develop adequate psychosocial adjustment in later life.
At the same time, it is important to recognize that a
proportion of survivors experience genuine difficulties
in adjustment, which may be aggravated by physical
sequelae or adverse social or family circumstances.

As future studies of survivorship issues are under-
taken, attempts to understand physical and psychologi-
cal effects of childhood cancer must be made in
parallel. It is only by adopting equal emphasis in both
mental and physical health that young adults will have
the best chance to attain their full potential.

In 2008, the SIOP Working Committee on Psycho-
social Issues in Pediatric Oncology issued a position
paper on resilience in survivors of childhood cancer,
with the conclusion:

The long-term goal of the cure and care of the child with can-
cer is that he/she become a resilient, fully functioning, autono-
mous adult with an optimal health- related quality of life,
accepted in society at the same level of his/her age peers.

Survivors can and do learn positive coping strategies
from their cancer experience. The goal is to encourage
parents and health care professionals from the point of
diagnosis through long-term follow up, to engage in
those age-appropriate behaviors that will promote
resilience in long-term survivors.

Note

1. This chapter is based and updated from Dr. Amita
Mahajan’s text in the first edition.
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