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LPN/LVN Threads

The eighth edition of Introduction to Maternity and Pediatric Nursing shares some features and design
elements with other Elsevier LPN/LVN textbooks. The purpose of these LPN Threads is to make it
easier for students and instructors to use the variety of books required by the relatively brief and
demanding LPN/LVN curriculum. The following features are included in the LPN Threads.

* The full-color design, cover, photos, and illustrations are visually appealing and
pedagogically useful.

* Objectives (numbered) begin each chapter, provide a framework for content, and are
especially important in providing the structure for the TEACH Lesson Plans for the
textbook.

* Key Terms with phonetic pronunciations and page-number references are listed at the
beginning of each chapter. Key terms appear in color in the chapter and are defined briefly,
with full definitions in the Glossary. The goal is to help the student with limited
proficiency in English to develop a greater command of the pronunciation of scientific and
nonscientific English terminology.

* A wide variety of special features relate to critical thinking, clinical practice, health
promotion, safety, patient teaching, complementary and alternative therapies,
communication, home health care, and more. Refer to the To the Student section of this
introduction on p. xiii for descriptions and examples of these features.

* Critical Thinking Questions presented at the ends of chapters and with Nursing Care
Plans provide students with opportunities to practice critical thinking and clinical decision-
making skills with realistic patient scenarios. Answers are provided in the Student
Resources section on the Evolve website.

* Key Points at the end of each chapter correlate to the objectives and serve as useful chapter
reviews.

* A full suite of Instructor Resources is available, including TEACH Lesson Plans and
PowerPoint Slides, Test Bank, Image Collection, and Open-Book Quizzes.

* A reading-level evaluation is performed on every chapter of the manuscript during the
book’s development to increase the consistency among chapters and to ensure that the text
is easy to understand.

* In addition to consistent content, design, and support resources, these textbooks benefit
from the advice and input of the Elsevier LPN/LVN Advisory Board.
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Education of the Nurse

Depth with simplicity continues to be the theme of this text, which is based on current health care
practices and the need to adapt to advances in medicine and technology to maintain quality patient
care. The role of the nurse is changing at every level and the curriculum of educational programs
for nurses must also change to prepare graduates adequately for entry level positions.

The Institute of Medicine (IOM) and various nursing organizations have declared the goal of all
nursing education to be the achievement of an RN that includes a BSN or higher degree and that is
consistent with the expanding complexities of the nurse’s role in healthcare. To that end, more BSN
nursing programs are being developed and accredited. Until this goal is fully achieved, there
remains a need for nurses at entry level positions, responsible for quality nursing care that possess
an LPN/LVN or ADN degree. Currently, these programs are impacted and the nurse with an
LPN/LVN degree seeks a seamless progression into an ADN program to achieve the goal of the
higher educational degree. This “ladder” of progression toward an ADN degree often does not
repeat the specialty classes in Obstetrics or Pediatrics at the ADN level. For that reason, this text is
designed to include the most accurate and clinically relevant information with the depth the
LVN/LPN student needs to be successful in the ADN program and practice as an RN in the
maternal-child specialty. This text discusses the scope of practice of all levels of nurses and is
designed to facilitate success in the ADN ladder program in the maternal-child specialty of nursing.
The current goal of ADN programs is focused on continuing the seamless progression of their ADN
graduates to further their education to the BSN level. This text supports the alternative route to the
BSN nurse until the IOM goals are fully achieved. This text is written with simplicity but includes
the depth to enable LVN/LPN achievement and success in the ADN ladder program leading to RN
practice in the area of maternal-child nursing.

ABOUT THIS TEXT

As in previous editions, this combined maternity and pediatric text highlights the ways in which
infants and children differ from adults. Because of the differences in anatomy, physiology and
psychology, techniques of caring for the pregnant woman, infant, or child may vary from those
used for the adult medical-surgical patient. Principles of physiology and pathophysiology are
presented in this text as a review to help students understand and identify normal and abnormal
health at various stages of development. New information concerning the influence of the prenatal
environment of the fetus on the health of the newborn as an adult, is included. The changing health
care delivery system, the current IOM goals and the objectives of Healthy People 2030 focus on health
promotion and risk reduction. In response, this text provides comprehensive discussions on family-
centered—care, wellness, health promotion, illness prevention, safety, and the growth and
development of the child and the parent. An understanding of various cultural practices, the care of
the patient in the hospital as well as in the local and global community, inter-professional nursing
responsibilities and the use of expanding technology are necessary for the nurse to know in order to
play an important role in community and global health and these factors are integrated within the
chapters.

The normal process of growth and development from conception to adulthood is the core of
pediatric knowledge and therefore, it is integrated as an essential feature of this text. The effects of
illness and medication in the pregnant woman are influenced by the presence of a fetus; dosages are
determined by the age and weight of the developing child; and illness or injury at a specific phase
of growth and development has an impact on the achievement of normal developmental tasks.
Nothing is standard among these populations, and these are some of the unique challenges of
maternity and pediatric nursing. The amazing talents of the healthy newborn are well known and
the nurse must educate the parents and utilize the state of acute alertness of the newborn in the first
hour of life, to aid in long-term bonding between infant and parents during that first hour that
cannot be captured to the same extent at a later time. Illnesses specific or common to various age
groups are discussed as well as the differences in the responses of each age group to these illnesses
or disabilities. The effects of illness, therapy, nutrition, environment, culture, on the growing child
and their responses at various stages of growth and development are included when discussing the
nurse’s role in maternal-child care. All this information centers around the nurse and the
application of the nursing process in the hospital, the community and as a participant in improving
global health.
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This information forms one continuum of knowledge that flows from conception to adulthood
and is organized from simple to complex, and from health to illness.

The systems approach is maintained in presenting physiological illness (with the exception of
congenital anomalies present at birth and communicable diseases of children).

The organization of this text is designed to facilitate its use in a combined maternity and
pediatric course, a maternity course followed by a separate pediatric course, or a medical-surgical
course that integrates maternity and pediatric concepts.

This edition encompasses the core aspects of evidence-based maternal-child nursing in health and
illness, incorporating updates in clinical care and expanded technology. References to online
sources of information that compliments the presented concepts or sources that can be used for
patient education are integrated within the text as well at the end of each chapter.

Many parents use complementary or alternative therapies for themselves and their children.
Chapter 34 fills the gap between traditional Western therapies and common alternative or
complementary therapies for which there is standard scientific evidence, as well as some readily
available over-the-counter remedies. All nurses need a working knowledge of the actions,
interactions, and safety of these interventions related to the growing fetus and child. An
understanding of the trend toward active participation in one’s own health care requires the nurse
to use “teaching moments” to offer knowledge that can help the patient choose safe self-care
practices.

Managed health care gave rise to the clinical pathway, and all nurses must understand their role
in the plan of care. The reader is encouraged to approach clinical problems using critical thinking
rather than predetermined habit or memorization of fact. The strong base of knowledge provided
by this text focuses on abilities (skills) and beginning concepts of critical thinking. Critical thinking
is the basis of clinical decision making and an essential part of nursing education at every level.
Critical thinking questions are included in all chapters with answer guidelines available to the
student on the Evolve website. Also, many different types of care plan styles are presented in this
text: (standard patient care plan; family care plan; pictorial pathway; clinical pathway; QSEN care plan;
Couplet care plan and others) are designed to assist readers in adapting to the style and theme used in
the area in which they practice. The unfolding case study is presented in this edition to challenge
the student to apply concepts discussed in the text, using critical thinking which is enhanced by the
open-ended questions relating to the presenting family in the chapter. Answers to the open-ended
questions can be found in the instructor’s resource materials provided online. Each chapter also
offers credible online resources for students to use to enhance their evidence-based knowledge and
critical thinking skills.

Positive communication skills are an essential part of caring nursing interventions and examples
of inter-professional communication and the nurse’s role in “hand-off” care or end of shift report
are discussed. Cultural differences related to various perceptions of health and illness and
traditional health practices are presented to enable the student nurse to begin developing cultural
competence with the community served.

Clinical rotations, particularly in obstetrics and pediatrics, seem to be shortened each year
because sites for hands-on clinical experiences are difficult to find for nursing students. This text is
designed to bridge the gap between the classroom and the clinical arena by presenting current facts,
concepts, and principles that promote learning through comprehension rather than memorization.
Careful consideration of the various nurse practice acts and the NCLEX Test Plans have guided the
inclusion of 42 detailed Skills—in addition to many photos and drawings of the specific skill and
equipment used —unique to obstetrics and pediatrics and designed to emphasize nursing actions
and responsibilities. Each Skill includes several icons that symbolize common steps for any skill in
any area of general medical-surgical nursing—checking the order, introducing yourself, identifying
the patient, performing hand hygiene, and so forth (see p. xiv). It is essential for the student to
understand the importance of these steps and to know when to perform each. Presented as a
continuum of related images, these icons become engrained in the students” minds as steps that
must be considered before performing any intervention. However, these icons also are standard
and require critical thinking for students to determine the specific supplies and equipment they
may need and when it is necessary to don gloves or other protective equipment.

Every effort has been made to provide a readable text in a simplified format with an array of
tables, figures and new photographs and illustrations that allow a comprehensive understanding of
techniques essential for effective maternity and pediatric nursing care. It is hoped that the
information presented in this text will help the student deal with challenging clinical situations that
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require the use of a broad knowledge base and the ability to think critically, prioritize, and utilize
specific clinical skills. This book, with its theme of depth with simplicity, is designed to prepare
the LPN/LVN student for mobility in the profession by entering the ladder program to ADN
studies with adequate knowledge in the maternal-child specialty to provide, upon graduation,
evidence-based quality maternity and pediatric nursing care to a diverse population in a rapidly
changing world.

New and Updated Content

The 8th edition has been thoroughly revised with the most recent research and information,
including guidelines based on the World Health Organization’s Baby-Friendly Hospital Initiative
(BFHI), complementary and alternative therapies used in maternal-child care, the impact of body
piercings and tattoos on diagnostic imaging and surgery, nonpharmacological prevention and
treatment of hypertension, updated immunization mandates, emergency preparedness, and
preventing medication errors, among others. The use of technology as it affects nursing care;
interprofessional nursing; nursing research and sources; and the scope of practice at all levels of
nursing, are updated and discussed.

Newborn care has been divided into three transitional phases with nursing responsibilities
outlined for each:

* Phase 1: Care in the delivery room (Chapter 6)
* Phase 2: Assessment during the first few hours after birth (Chapter 9)
* Phase 3: Care of the parent(s) before discharge from the hospital (Chapter 12)

The women'’s health section also has been updated and revised. The intent is that the information
provided will improve the understanding of select women’s health problems related to maternal-
child care and adolescent health, therefore helping the nurse improve the quality of women’s lives
by increasing knowledge of preventive care.

Hallmark Features

The following are hallmark features of this book:

¢ Content that spans the developmental continuum is organized from simple to complex
and from health to illness, making it easy to locate information.

¢ Focus is on family-centered care, health promotion and illness prevention, and growth
and development of child and parent.

* Obstetric content includes exercise during pregnancy, routine screening tests done during
pregnancy, in-depth complementary and alternative therapy content, nursing
interventions and responsibilities for analgesia during childbirth, latest update of Bishop’s
score, pediatric language milestones and communication problems in pediatric growth and
development, therapeutic play, and the understanding that the prenatal fetal environment
impacts the health of the newborn as an adult. Therefore, many adult non-communicable
diseases can be prevented by good prenatal care!

* Pictorial story of vaginal and cesarean births includes photographs through delivery,
followed by delivery of placenta.

¢ Table 4-6 explains in detail the physiological and psychosocial changes during trimesters
of pregnancy, signs and symptoms, and nursing interventions.

* Cultural practices as they relate to pregnancy and delivery, maternal/infant care, and
pediatric care are presented in detailed tables.

¢ Cultural Assessment Data Collection Tool (Chapter 4) checklist assists the nurse in
developing an individualized plan of care.

* The Food Guide Pyramid for Young Children, and the Portion Plate for Kids (shown in
Figure 4-7) can help teach children about balanced diets and portion control that will
promote healthy growth and development.

* Bioterrorism is related to the pregnant woman and children.

* Loss, death, and grief and children’s responses to death at various ages are presented.
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¢ Skills unique to obstetrics and pediatrics (with Performance Checklists for each on
Evolve)cover a wide range of maternal and pediatric nursing interventions.

* Over 25 Nursing Care Plans of various types and styles, with 7 different themes provide
expected outcomes, interventions, and rationales for nursing interventions. Nearly every
chapter has at least one type of nursing care plan related to chapter content.

* Unfolding case study with open-ended critical thinking questions to assess application of
content to practice as students follow one family through the conception and birth process.

* Nursing Tips throughout highlight pertinent information applicable in the clinical setting.

Teaching and Learning Package

For the Instructor
The comprehensive Evolve Resources with TEACH Instructor Resource include the following:

¢ Test Bank with approximately 1025 multiple-choice and alternate-format questions with
topic, step of the nursing process, objective, cognitive level, NCLEX® category of client
needs, correct answer, rationale, and text page reference

¢ TEACH Instructor Resource with Lesson Plans and PowerPoint slides that correlate each
text and ancillary component

* Image Collection that contains all the illustrations and photographs in the textbook

* Study Guide Answer Key is available on the Instructor Evolve site

For the Student
The Evolve Student Resources include the following assets and more:

* Animations depicting anatomy and physiology

e Answers and Rationales for Review Questions for the NCLEX® Examination

* Answer Guidelines for Critical Thinking Questions

* Audio Glossary with pronunciations in English and Spanish

* Calculators for determining body mass index (BMI), body surface area, fluid deficit,
Glasgow coma score, IV dosages, and conversion of units

* Fluids and Electrolytes Tutorial

¢ Interactive Review Questions for the NCLEX® Examination with immediate feedback,
including answers, rationales, and page references

* Patient Teaching Plans in English and Spanish

e Skills Performance Checklists for each Skill in the textbook
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To the Student
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Reading and Review Tools

* Obijectives introduce the chapter topics.

* Key Terms are listed with page numbers. Difficult medical, nursing, or scientific terms are
accompanied by simple phonetic pronunciations. Key Terms are considered essential to
understanding chapter content and are in color the first time they appear. Key Terms are
briefly defined in the text, with complete definitions in the Glossary.

* Each chapter ends with a Get Ready for the NCLEX® Examination! section that includes:
(1) Key Points that reiterate the chapter objectives and serve as a useful review of concepts;
(2) a list of Additional Resources including the Study Guide, Evolve Resources, and
Online Resources; (3) an extensive set of Review Questions for the NCLEX® Examination
with answers located on Evolve; and (4) Critical Thinking Questions for many chapters
with answer guidelines located on Evolve.

¢ A complete Bibliography and Reader References in the back of the text cite evidence-
based information and provide resources for enhancing knowledge.
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Chapter Features

Skills are presented in a logical format with defined purpose, relevant illustrations, and detailed and
numbered nursing steps. Each Skill includes icons that serve as reminders to perform the basic steps
applicable to all nursing interventions:

Check orders.

Gather necessary equipment and supplies.

Introduce yourself.

Check patient’s identification.

PR IVAGY Provide privacy.

)
EXPLAIN

Explain the procedure/intervention.

Perform hand hygiene.
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Don gloves (if applicable).

GLOVES

Not listing the exact supplies or equipment needed encourages you to think critically about what
you might need to do or to gather according to hospital protocol before performing the specific
Skill.

Nursing Care Plans, developed around specific case studies, include nursing

){.

diagnoses with an emphasis on patient goals and outcomes and questions to promote critical
thinking and valuable sound clinical decision-making skills. An Unfolding Case Study uses open-
ended questions to stimulate critical thinking in applying concepts discussed in the chapter that
may relate to a specific family as they experience the various stages of pregnancy and birth.

Nursing Tips highlight pertinent information applicable in the clinical setting.

Safety Alerts and Medication Safety Alerts emphasize the importance of protecting
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patients, family, health care providers, and the public from accidents, medication errors, and the
spread of disease.

Health Promotion boxes emphasize a healthy lifestyle, preventive behaviors, and
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sts to assist in the prevention of accidents and illness.
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Medication tables provide quick access to information about commonly used

m related to maternity or pediatric nursing care.

Cultural Considerations boxes explore select cultural preferences and how to address
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the needs of a culturally diverse patient and family when planning care.

Nutrition Considerations provide important nutrition information for the pregnant

®)

woman, infant, and growing child.

Patient Teaching boxes appear frequently in the text to help develop awareness of the

2

vital role of patient/family teaching in health care today.

Communication boxes focus on communication strategies with real-life examples of

D)

nurse—patient dialogue.
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H
ﬂ| Legal & Ethical Considerations present pertinent information about the legal issues
H

and ethical dilemmas that may face the practicing nurse.

H
ﬁ Home Care Considerations boxes discuss the issues facing patients and caregivers in

H
the home setting.

Memory Joggers provide easy-to-remember mnemonics and acronyms for

remembering specific information.
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UNIT |

An Overview of Maternity and Pediatric
Nursing
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The Past, Present, and Future

OBJECTIVES

—_

. Recall the contributions of persons in history to the fields of maternity and pediatric care.
. List the organizations concerned with setting standards for the nursing care of maternity

and pediatric patients.

State the influence of the federal government on maternity and pediatric care.
Understand the legal responsibilities of the nurse to report certain diseases or conditions
to the public health authorities.

Contrast present-day concepts of maternity and child care with concepts of the past.
Discuss how culture affects childbirth and child care.

List the five steps of the nursing process.

Define critical thinking.

Discuss why statistics are important and the common terms used in expressing statistical
data.

. Compare and contrast a nursing care plan with a clinical pathway.

. Discuss the role of critical thinking in the nursing process and in clinical judgment.

. Examine the importance of documentation as a nursing responsibility.

. Discuss the objectives of Healthy People 2030 as it relates to maternity and pediatric care.
. Describe the role of the community health nurse as a health care provider.

KEY TERMS

American Health Care Act (p. 4)

clinical pathways (p. 12)

critical thinking (p. 14)

cultural awareness (p. 6)

cultural competence (p. 6)

cultural sensitivity (p. 6)

culture (p. 6)

documentation (p. 15)

evidence-based practice (p. 14)

family care plan (p. 19)

global nursing (p. 19)

Health Information Portability and Accountability Act (HIPAA) (p. 3)

Healthy People 2030 (p. 16)

nursing care plan (p. 11)
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nursing process (p. 11)
QSEN (p. 16)
SBAR (or S-BAR) (ES-bar, p. 16)

http://evolve.elsevier.com/Leifer

The word obstetrics is derived from the Latin term obstetrix, which means “stand by.” It is the
branch of medicine that pertains to the care of women during pregnancy, childbirth, and the
postpartum period (puerperium). Maternity nursing is the care given by the nurse to the expectant
family before, during, and following birth.

A physician specializing in the care of women during pregnancy, labor, birth, and the
postpartum period is an obstetrician. These physicians perform cesarean deliveries and treat
women with known or suspected obstetric problems as well as attending normal deliveries. Many
family physicians and certified nurse-midwives also deliver babies.

Pediatrics is defined as the branch of medicine that deals with the child’s development and care
and the diseases of childhood and their treatment. The word is derived from the Greek pais, paidos,
meaning “child,” and iatreia, meaning “cure.”

Family-centered care recognizes the strength and integrity of the family and places it at the core of
planning and implementing health care. The family members as caregivers and decision makers are
an integral part of both obstetric and pediatric nursing. The philosophy, goals, culture, and ethnic
practices of the family contribute to their ability to accept and maintain control over the health care
of family members. This control is called empowerment. The nurse’s role in maternity and pediatric
family-centered care is to enter into a contract or partnership with the family to achieve the goals of
health for its members.
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The past
Obstetrics

The skill and knowledge related to obstetrics have evolved over centuries. The earliest records
concerning childbirth are in the Egyptian papyruses (circa 1550 BC). Soranus, a Greek physician
who practiced in Rome in the 2nd century and who is known as the father of obstetrics, made later
advances. He instituted the practice of podalic version, a procedure used to rotate a fetus to a
breech, or feet-first, position. Podalic version is important in the vaginal delivery of the second
infant in a set of twins. In this procedure, the physician reaches into the uterus and grasps one or
both of the infant’s feet to facilitate delivery. Planned cesarean birth is used today, as it is safer than
podalic version.

With the decline of the Roman Empire and the ensuing Dark Ages, scientific exploration and
associated medical improvements came to a halt. During the 19th century, however, Karl Credé
(1819-1892) and Ignaz Semmelweis (1818-1865) made contributions that improved the safety and
the health of mother and child during and after childbirth. In 1884 Credé recommended instilling
2% silver nitrate into the eyes of newborns to prevent blindness caused by gonorrhea. Credé’s
innovation has saved the eyesight of incalculable numbers of babies.

Semmelweis’ story is a classic in the history of maternity care. In the 1840s, he worked as an
assistant professor in the maternity ward of the Vienna general hospital. There he discovered a
relationship between the incidence of puerperal fever (or “childbed fever”), which caused many
deaths among women in lying-in wards, and the examination of new mothers by student doctors
who had just returned from dissecting cadavers. Semmelweis deduced that puerperal fever was
septic, contagious, and transmitted by the unwashed hands of physicians and medical students.
Semmelweis’ outstanding work, written in 1861, is titled The Causes, Understanding, and Prevention of
Childbed Fever. Tragically, his teaching was not finally accepted until 1890.

Louis Pasteur (1822-1895), a French chemist, confirmed that puerperal fever was caused by
bacteria and could be spread by improper hand washing and contact with contaminated objects.
The simple, but highly effective, procedure of hand washing continues to be one of the most
important means of preventing the spread of infection in the hospital and the home today.

Joseph Lister (1827-1912), a British surgeon influenced by Pasteur, experimented with chemical
means of preventing infection. He revolutionized surgical practice by introducing antiseptic
surgery.

Pediatrics

Methods of child care have varied throughout history. The culture of a society has a strong
influence on standards of child care. Many primitive tribes were nomads. Strong children survived,
whereas the weak were left to die. This practice of infanticide (French and Latin infans, “infant,” and
caedere, “to kill”) helped to ensure the safety of the group. As tribes became settled, more attention
was given to children, but they were still frequently valued only for their productivity. Certain
peoples, such as the Egyptians and the Greeks, were advanced in their attitudes. The Greek
physician Hippocrates (460-370 BC) wrote about illnesses peculiar to children.

In the Middle Ages, the concept of childhood did not exist. Infancy lasted until about age 7 years,
at which time the child was assimilated into the adult world. The art of that time depicts children
wearing adult clothes and wigs. Christianity had a considerable impact on child care. In the early
17th century, Saint Vincent de Paul founded several children’s asylums. Many of these eventually
became hospitals, although their original concern was for abandoned children. The first children’s
hospital was founded in Paris in 1802. In the United States, the Children’s Aid Society, founded in
New York City in 1853, cared for numerous homeless children. In 1855, the first pediatric hospital in
the United States, Children’s Hospital of Philadelphia, was founded.

Abraham Jacobi (1830-1919) is known as the father of pediatrics because of his many
contributions to the field. The establishment of pediatric nursing as a specialty paralleled the
establishment of departments of pediatrics in medical schools, the founding of children’s hospitals,
and the development of separate units for children in foundling homes and general hospitals. By
the 1960s separate pediatric units were also common in hospitals. Parents were restricted by rigid
visiting hours that allowed parent-infant contact for only a few hours each day; when medically
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indicated, nursing mothers were allowed to enter the pediatric unit for 1 hour at a time to
breastfeed their infants.

Obstetric and pediatric care in the united states

The immigrants who reached the shores of North America brought with them a wide variety of
practices and beliefs about the birth process. Many practices were also contributed by the Native
American nations. A midwife or relative attended to most deliveries in the early United States.
Samuel Bard, a physician who was educated outside the United States, is credited with writing the
first American textbook for midwives in 1807.

As a young Harvard physician, Oliver Wendell Holmes (1809-1894) wrote a paper detailing the
contagious nature of puerperal fever, but he, similar to Semmelweis, was widely criticized by his
colleagues. Eventually the “germ theory” became accepted, and more mothers and babies began to
survive childbirth in the hospital.

Before the 1900s most babies were born at home. Only very ill patients were cared for in lying-in
hospitals. Maternal and child morbidity and mortality were high in such institutions because of
crowded conditions and unskilled nursing care. Hospitals began to develop training programs for
nurses. As the medical profession grew, physicians developed a closer relationship with hospitals.
This, along with the advent of obstetric instruments and anesthesia, caused a shift to hospital care
during childbirth. By the 1950s hospital practice in obstetrics was well established. By 1960 more
than 90% of births in the United States occurred in hospitals.

However, hospital care during that time did not embrace the family-centered approach. Often the
father waited in a separate room during the labor and birth of his child. The mother was often
sedated with “twilight sleep” and participated little during labor and delivery. After birth, the
infant was not reunited with the parents for several hours, which resulted in a delay of parent-
infant bonding.

Organizations concerned with setting standards for maternity and pediatric nursing were
developed. These included the American College of Nurse-Midwives (ACNM); the Association of
Women's Health, Obstetric, and Neonatal Nurses (AWHONN), which was formerly the Nurses
Association of the American College of Obstetricians and Gynecologists (NAACOG); and the
Division of Maternal Nursing within the American Nurses Association (ANA). The American
Academy of Pediatrics (AAP), made up of pediatricians from across the nation, has established a
position of leadership in setting health standards for children.

Legal and Ethical Considerations

The American Nurses Association develops standards of practice that serve as a guide to meet
some current challenges. These standards are used when policies and procedures are established.
Also, each state has a nurse practice act that determines the scope of practice for registered nurses,
practical or vocational nurses, and certified nurse assistants. Because these descriptions vary from
state to state, nurses must stay informed about the laws in the state where they are employed.

Government Influences in Maternity and Pediatric Care

Legislation

The high mortality of mothers and infants motivated action by the federal government to improve
care. The following is a chronological list of some important milestones in US history related to
maternity and pediatric care and safety:

¢ The Sheppard-Towner Act of 1921 provided funds for state-managed programs for
maternity care (1921).

¢ Title V of the Social Security Act provided funds for maternity care (1935).

¢ The Fair Labor Standards Act established a general minimum working age of 16 years and
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a minimum working age of 18 years for jobs considered hazardous. More importantly, this
act paved the way for the establishment of national minimum standards for child labor and
provided a means of enforcement (1938).

¢ The National Institutes of Health (NIH) established support for maternity research and
education (1962).

¢ Head Start programs were established to increase educational exposure for preschool
children (1966).

* The Women, Infants, and Children (WIC) Program was established to provide
supplemental food and education for families in need of assistance (1966).

¢ The National Center for Family Planning was established to provide contraceptive
information (1970).

* The government passed the Child Abuse Prevention and Treatment Act (CAPTA) (1974).

¢ The Education for All Handicapped Children Act provided for support and public
education of handicapped children (1975).

* The Title V amendment of the Public Health Services Act established maternal-infant care
centers in public clinics (1981).

¢ In 1982, the Community Mental Health Center was funded, and the Missing Children’s Act
was passed, providing a nationwide clearinghouse for missing children (1982).

¢ The Family and Medical Leave Act of 1993 (FMLA) enabled employees to take 12 weeks of
unpaid leave to care for newborns or ill family members without losing benefits or pay
status in their jobs (1993).

* Title XIX of the Medicaid program increased access to care by indigent women (1993).

¢ The Health Information Portability and Accountability Act (HIPAA) set standards to
protect patients’ health information. Patients are allowed access to their medical records
and control over how their personal information is disclosed (2003).

* The Health Information Technology for Economic and Clinical Health Act (HITECH) was
enacted to extend HIPAA regulations by protecting electronic health records (2009).

¢ The Patient Protection and Affordable Care Act, also known as the Affordable Care Act
(ACA) and commonly referred to as “Obama Care,” expanded health care coverage to
millions of Americans who were previously uninsured (2010).

Legal and Ethical Considerations

HIPAA and HITECH

Health care personnel are expected to maintain strict confidentiality concerning all patient
information. HIPAA regulations mandate that the names and personal information of patients be
kept in a secure and private place. Nurses and other health care personnel must maintain strict
confidentiality concerning all patient information. The HITECH addition to HIPAA, enacted in July
2009, includes confidentiality requirements involving the monitoring and management of access to
electronic health records. HITECH also requires electronic tracking of who accessed the health
record, when it was accessed, and what was reviewed.

In 2010 President Obama signed into law the Patient Protection and Affordable Care Act that
focused on preventive health care. In 2012, the Supreme Court upheld the constitutionality of the
Affordable Care Act (ACA), which increased accessibility to health care in the United States and
went into effect in 2014. In 2017, President Trump signed an executive order to repeal and replace
the ACA with the American Health Care Act (AHCA). Efforts to redesign the health care program
continue and affect family planning and maternal—child care.

Laws requiring the licensing of physicians and pharmacists indirectly affect the health of children
and the general public. Protection is also afforded by the Pure Food and Drug Act, which has
allowed for governmental control over medicines, poisons, and the purity of foods. Programs for
disaster relief, care and rehabilitation of handicapped children, foster child care, family counseling,
family day care, protective services for abused or neglected children, and education of the public
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are maintained and supported by governmental and private agencies. State licensing bureaus
control the regulation of motor vehicles. Car seats for infants and children are currently mandatory.
Protection of the public by law enforcement agencies is important because automobile accidents
rank among the leading causes of injury and death in children.

The Children’s Bureau

Lillian Wald, a nurse who was interested in the welfare of children, is credited with suggesting the
establishment of a federal children’s bureau. After the Children’s Bureau was established in 1912, it
focused attention on the problem of infant mortality. A program that dealt with maternal mortality
followed this program. These programs eventually led to birth registration in all states. In the 1930s
the Children’s Bureau investigations led to the development of hot lunch programs in many
schools. Today the Children’s Bureau is administered under the auspices of the Department of
Health and Human Services.

Nursing Tip

Community programs such as foster grandparents’ programs, home health or parent aides, and
telephone hotlines for children who are home alone after school are of particular value to
dysfunctional or isolated families.

White House Conferences

President Theodore Roosevelt called for the First White House Conference on Children and Youth
in 1909. This conference was designed to be held every 10 years under the President’s leadership. At
the White House Conference on Child Health and Protection of 1930 during President Hoover’s
presidency, the Children’s Charter was written (Box 1.1). The charter lists 17 statements related to
the needs of children in the areas of education, health, welfare, and protection, and it is considered
one of the most important documents in child care history. This declaration has been widely
distributed throughout the world.

Box 1.1
The Children’s Charter of 1930

I. For every child spiritual and moral training to help him or her to stand firm under the
pressure of life.

II. For every child understanding and the guarding of personality as a most precious right.

III. For every child a home and that love and security which a home provides; and for those
children who must receive foster care, the nearest substitute for their own home.

IV. For every child full preparation for the birth; the mother receiving prenatal, natal, and
postnatal care; and the establishment of such protective measures as will make childbearing
safer.

V. For every child protection from birth through adolescence, including periodic health
examinations and, where needed, care of specialists and hospital treatment; regular dental
examinations and care of the teeth; protective and preventive measures against
communicable diseases; the ensuring of pure food, pure milk, and pure water.

VI. For every child from birth through adolescence, promotion of health, including health
instruction and health programs, wholesome physical and mental recreation, with teachers
and leaders adequately trained.

VII. For every child a dwelling place safe, sanitary, and wholesome, with reasonable
provisions for privacy; free from conditions which tend to thwart development; and a home
environment harmonious and enriching.

VIII. For every child a school which is safe from hazards, sanitary, properly equipped, lighted,
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and ventilated. For younger children nursery schools and kindergartens to supplement
home care.

IX. For every child a community which recognizes and plans for needs; protects against
physical dangers, moral hazards, and disease; provides safe and wholesome places for play
and recreation; and makes provision for cultural and social needs.

X. For every child an education, which, through the discovery and development of individual
abilities, prepares the child for life and through training and vocational guidance prepares
for a living, which will yield the maximum of satisfaction.

XI. For every child such teaching and training as will prepare him or her for successful
parenthood, homemaking, and the rights of citizenship and, for parents, supplementary
training to fit them to deal wisely with the problems of parenthood.

XII. For every child education for safety and protection against accidents to which modern
conditions subject the child —those to which the child is directly exposed and those which,
through loss or maiming of the parents, affect the child directly.

XIII. For every child who is blind, deaf, crippled, or otherwise physically handicapped and for
the child who is mentally handicapped, such measures as will early discover and diagnose
his handicap, provide care and treatment, and so train the child that the child may become
an asset to society rather than a liability. Expenses of these services should be borne publicly
where they cannot be privately met.

XIV. For every child who is in conflict with society the right to be dealt with intelligently as
society’s charge, not society’s outcast; with the home, the school, the church, the court, and
the institution when needed, shaped to return the child whenever possible to the normal
stream of life.

XV. For every child the right to grow up in a family with an adequate standard of living and
the security of a stable income as the surest safeguard against social handicaps.

XVI. For every child protection against labor that stunts growth, either physical or mental, that
limits education that deprives children of the right of comradeship, of play, and of joy.

XVIL For every rural child as satisfactory schooling and health services as for the city child,
and an extension to rural families of social, recreational, and cultural facilities.

From National White House Conference: White House Conference on Child Health and Protection, 1930,
College Park, MD, 1930, U.S. Children’s Bureau Files, National Archives.

In 1971 during President Nixon’s presidency the White House Conference was held in Colorado.
It was split in two; one conference focused on children, and one conference focused on health and
social issues affecting teens. During President Carter’s presidency, an informal conference event
was held. President Reagan distributed money to individual state-based events during his
presidency. Congress authorized a conference to be held in 1993 during President Clinton’s
presidency, but it was not funded. During the presidencies of President Clinton and President
George W. Bush, small conferences focused on early childhood development, missing and exploited
children, and school safety. In 2010 during President Obama’s presidency, a bill was introduced to
continue White House Conferences on Children, and content focused on issues of the decade (e.g.,
child welfare) and inspired a national conversation (Michael and Goldstein, 2017).

International Year of the Child

The year 1979 was designated as the International Year of the Child. The purpose was to focus
attention on the critical needs of the world’s 1.5 billion children and to inspire nations,
organizations, and individuals throughout the world to consider how well they provide for
children (US Department of Health and Human Services, 1980). The United Nations reaffirmed the
Declaration of the Rights of the Child (Box 1.2). Two international organizations concerned with
children are the United Nations International Children’s Fund (UNICEF) and the World Health
Organization (WHO).

Box 1.2
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The United Nations Declaration of the Rights of the

Child

The General Assembly proclaims that the child is entitled to a happy childhood and that all should
recognize these rights and strive for their observance by legislative and other means:

1. All children without exception shall be entitled to these rights regardless of race, color, sex,
language, religion, politics, national or social origin, property, birth, or other status.

2. The child should be protected so that he or she may develop physically, mentally, morally,
spiritually, and socially in freedom and dignity.

3. The child is entitled at birth to a name and nationality.

4. The child is entitled to healthy development, which includes adequate food, housing,
recreation, and medical attention. He or she shall receive the benefits of social security.

5. The child who is handicapped physically, mentally, or emotionally shall receive treatment,
education, and care according to his or her need.

6. The child is entitled to love and a harmonious atmosphere, preferably in the environment of
his or her parents. Particular love, care, and concern need to be extended to children without
families and to the poor.

7. The child is entitled to a free education and opportunities for play and recreation and to
develop his or her talents.

8. The child shall be the first one protected in times of adversity.

9. The child shall be protected against all forms of neglect, cruelty, and exploitation. He or she
should not be employed in hazardous occupations or before the minimum age.

10. The child shall not be subjected to racial or religious discrimination. The environment should
be peaceful and friendly.

Modified from U.N. General Assembly Resolution 1386 (XIV), November 20, 1959.

Department of Public Health

The Department of Public Health bears a great deal of responsibility for the prevention of disease
and death during childhood. Preventive efforts are made on national, state, and local levels. This
department inspects the water, milk, and food supplies of communities and enforces the
maintenance of proper sewage and garbage disposal. Epidemics are investigated, and, when
necessary, persons capable of transmitting diseases are isolated. The Department of Public Health is
also concerned with the inspection of housing and offers services to mothers and infants through
programs such as WIC.

Legal and Ethical Considerations

Reportable Situations

The nurse has a legal responsibility to report certain diseases or conditions to the local public
health authorities. A reportable disease is an illness that poses a health hazard to the public, such
as a foodborne infection, tuberculosis, sexually transmitted infection, or other communicable
condition (see Chapter 32). Suspected child abuse or suicidal behavior must be reported
immediately to protect the child from further harm. Required reporting forms are available from
the nurse’s employer or the public health department. The nurse must have a basic understanding
of legal and ethical responsibilities and the role of the health care team to be able to use critical
thinking skills and provide meaningful support to the family.

43



44



The present
Family-centered care

In family-centered childbearing, the family is recognized as a unique system. Every family member
is affected by the birth of a child; therefore family involvement during pregnancy and birth is seen
as constructive and necessary for bonding and support. To accommodate family needs, alternative
birth centers, birthing rooms, rooming-in units, and mother-infant coupling have been developed.
These arrangements are alternatives to the previous standard of separate areas for labor and
delivery, which made it necessary to transport a mother from one area to another and fragmented
her care.

The three separate sections of the maternity unit—labor/delivery, postpartum, and newborn
nursery —have merged. The whole sequence of events may take place in one suite of labor,
delivery, and recovery (LDR) rooms. The patient is not moved from one area to another, but
receives care during labor and delivery in one room and then remains in the same room to recover
and care for her new infant. These rooms are often decorated to look homelike.

Freestanding birthing centers outside the traditional hospital setting are popular with low-risk
maternity patients. These birthing centers provide comprehensive care including antepartum,
labor/delivery, postpartum, mothers’ classes, lactation classes, and follow-up family planning.
Home birth using midwives is not currently a widespread practice because malpractice insurance is
expensive and emergency equipment for unexpected complications is not available.

Financial considerations

Cost containment is the efficient and effective use of resources. It includes monitoring and
regulating expenditures of funds and involves the institution’s budget. At first, cost containment
influenced maternity care by requiring the discharge of the mother and newborn in 24 hours or less
after delivery. As a result of problems that occurred, current legislation allows a 48-hour hospital
stay for vaginal deliveries and a 4-day hospital stay for a cesarean section.

Changing perceptions of childbearing

Current maternity practice focuses on a high-quality family experience. Childbearing is seen as a
normal and healthy event. Parents are prepared for the changes that take place during pregnancy,
labor, and delivery. They are also prepared for changes in family dynamics after the birth. Treating
each family according to the family’s individual needs is considered paramount.

During the 1950s the hospital stay for labor and delivery was 1 week. The current average stay in
uncomplicated cases is 1 to 2 days. Routine follow-up of the newborn takes place within 2 weeks. A
nurse visits the homes of infants and mothers who appear to be at high risk.

Midwives

Throughout history, women have played an important role as birth attendants or midwives. The
first school of nurse-midwifery opened in New York City in 1932. There are many accredited
programs in the United States, all located in or affiliated with institutions of higher learning. A
certified nurse-midwife (CNM) is a registered nurse (RN) who has graduated from an accredited
midwife program and is nationally certified by the American College of Nurse-Midwives. A CNM
provides comprehensive prenatal and postnatal care and attends uncomplicated deliveries. The
CNM ensures that each patient has a backup physician who will assume her care should a problem
occur.

Role of the consumer

Consumerism has played an important part in family-centered childbirth. In the early 1960s the
natural childbirth movement awakened expectant parents to the need for education and
involvement. Prepared childbirth, La Leche League (breastfeeding advocates), and Lamaze classes
gradually became accepted. Parents began to question the routine use of anesthesia and the
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exclusion of fathers from the delivery experience.

Today a father’s attendance at birth is common. Visiting hours are liberal, and extended contact
with the newborn is encouraged. The consumer continues to be an important instigator of change.
Consumer groups, with the growing support of professionals, have helped to revise restrictive
policies previously thought necessary for safety. It has been demonstrated that informed parents
can make wise decisions about their own care during this period if they are adequately educated
and given professional support.

Cultural considerations

Culture is a body of socially inherited characteristics that one generation hands down to the next.
Culture consists of values, beliefs, and practices shared by members of the group. Culture becomes
a patterned expression of thoughts and actions (called traditions) and affects the way patients
respond to health care.

The United States is a culturally diverse nation, and nurses must develop cultural awareness and
cultural sensitivity to practices and values that differ from their own. Only in this way can nurses
develop the cultural competence that will enable them to adapt health care practices to meet the
needs of patients from various cultures. Cultural awareness, sensitivity, and competence are
important in global health nursing.

The cultural background of the expectant family strongly influences its adaptation to the birth
experience. Nursing Care Plan 1.1 lists nursing interventions for selected diagnoses that pertain to
cultural diversity. One way in which the nurse gains important information about an individual’s
culture is to ask the pregnant woman what she considers normal practice. Data collection questions
might include the following;:

* How does the woman view her pregnancy (as an illness, a vulnerable time, or a healthy
time)?

* Does she view the birth process as dangerous? Why?

* Is birth a public or private experience for her?

* In what position does she expect to deliver (i.e., squatting, lithotomy, or some other
position)?

* What type of help does she need before and after delivery?

* What role does her immediate or extended family play in relation to the pregnancy and
birth?

Vj\}' Nursing Care Plan 1.1

Care of Childbearing Families Related to Potential or
Actual Stress Caused by Cultural Diversity

Patient data

A 22-year-old woman, para 0, gravida 1, is admitted to the labor room in active early labor. Her
partner is with her, and they do not speak English.

Selected Nursing Diagnosis:

Difficulty in verbal communication resulting from language barriers

Goals Nursing Interventions Rationales
The woman will have an Arrange for a family or staff member Interpreter can provide support for the woman and help to
opportunity to understand interpreter as needed. lessen her anxieties. Poor communication can result in time
communication in her own delays, errors, and misinterpretation of intent.
language.
Clearly define instructions in the woman’s | A common language is necessary for communication to take
language of origin. place.
Provide written instructions in the woman’s | Written instructions can be reviewed at a less stressful time
language whenever possible. by the patient. In some cases it is necessary to determine if

the patient can read.

46



Explain the use and purpose of all Education of the family lessens anxiety and provides family
instruments and equipment, along with the | members with a sense of control.
effects or possible effects on the mother and

fetus.
Provide opportunities for clarification and Learning takes time; repetition of important material
questions. promotes learning. The nurse can determine the woman’s

understanding of information and clarify misconceptions.

Selected Nursing Diagnosis:
Difficulty in family adaptation resulting from isolation, different customs, attitudes, or beliefs

Goals Nursing Interventions Rationales
Family members will state| Encourage orientation visit to the Families who have clear, accurate information can better participate
that they feel welcome maternity unit before delivery. in labor and delivery. Viewing the delivery setting before using it
and safe in the decreases anxiety about the unknown.
environment provided.
Inform families about routines, visiting Families have different expectations of the health care system. They
hours, significant persons who can assist in| may hesitate to ask questions because of shyness or fear of “losing
labor and delivery, and location of face.”
newborn after delivery.
Determine and respect practices and Clarification of culturally specific values and practices will prevent
values of family and incorporate them into | misunderstanding and conflict with the nurse’s value system.
nursing care plans as much as possible. Nursing care plans promote organization of care and

communication among staff members.

Critical Thinking Questions

1. The extended family of a patient in the labor room requests permission to stay with the
patient and the husband throughout labor. What should the nurse’s response be?

2. A patient admitted to the labor room refuses to let a male physician perform a vaginal
examination. What should the nursing role be?

Such information helps to promote understanding and individualizes patient care. It also
increases the satisfaction of the patient and the nurse regarding the quality of care provided.
Cultural influences on nursing care are discussed in Chapter 6. Complementary and alternative care
practices in maternity and pediatric nursing care are discussed in Chapter 34.

Technology and specialty expertise

Technological advances have enabled many infants to survive who might otherwise have died (Fig.
1.1). High-risk prenatal clinics and the neonatal intensive care unit offer a 1-lb premature newborn
an opportunity to survive. Research is under way concerning techniques of enabling a developing
fetus to survive and thrive outside the womb before 20 weeks gestation. A pediatric cardiologist
treats children with heart problems. Pediatric surgeons perform complex surgery needed by
newborns with congenital defects. Pediatric psychiatrists manage emotional problems. Many
hospital laboratories are well equipped to test pediatric specimens. Chromosomal studies and
biochemical screening have made identification of risks and family counseling more significant than
ever. The field of perinatal biology has advanced to the forefront of pediatric medicine.
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FIG. 1.1 Fetal surgery can be performed to repair a congenital defect before birth. (From Harrison MR,
Globus MS, Filly RA, eds: The unborn patient: prenatal diagnosis and treatment, ed 2, Philadelphia, 1991,
Saunders.)

The medical profession and allied health agencies work as a team to ensure the total well-being of
the patient. Children with defects previously thought to be incompatible with life are taken to
special diagnostic and treatment centers where they receive expert attention and care. After
discharge, many of these children are cared for in their homes. The number of children with chronic
disabilities is growing. Some are dependent on sophisticated hospital equipment such as ventilators
and home monitors. The required nursing care at home may call for the suctioning of a
tracheostomy, central line care, and other highly technical skills. Parents must be carefully educated
and continually supported. Although this type of care is cost-effective and psychologically sound
for the child, respite care is extremely important because 24-hour-a-day care is extremely taxing for
the family both physically and psychologically.

Genomics

Genomics is the study of the functions of all the genes in the human body, with a focus on their
interactions with each other and with the environment. The Human Genome Project has identified all
genetic material present in the human body. Medical researchers have identified genes responsible
for specific congenital disorders and can develop gene therapy to replace missing genes or alter
defective genes (Fig. 1.2). This knowledge, combined with technological advances, can result in
earlier diagnosis, earlier intervention, and an integration of genomic knowledge in patient
education as well as therapy.
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FIG. 1.2 Gene therapy. One goal of gene replacement therapy is to alter the existing body cells to
eliminate the cause of a genetic disease. The therapeutic or missing gene can be combined with a virus
that can enter the infant’s system. This is called gene augmentation. In gene replacement therapy, new

therapeutic genes are combined with viruses that can enter the human genome. (From Patton KT,

Thibodeau GA: Anatomy & physiology, ed 9, St. Louis, 2016, Mosby.)

Health care delivery systems

Cost containment is a major motivating factor in current health care, especially when health care
costs increase without decreases in morbidity and mortality. Insurance reimbursement has become
an important consideration in health care. The federal government has revised its Medicare and
Medicaid programs. Among other changes, it instituted diagnosis-related groups (DRGs). These
refer to a Medicare system that determines payment for a hospital stay based on the patient’s
diagnosis. This mandate has had a tremendous impact on health care delivery. Patients are being
discharged earlier from the hospital, and more care is being given in skilled nursing facilities and in
the home. Some insurance companies are employing nurses in the role of case managers. Nurses
working in institutions also may be required to assume the role of case managers and to become
more flexible through cross-training. Nurses are expected to be concerned with keeping hospital
costs down while maintaining the quality of care. Many suggest that the future of nursing may
depend on how well nurses can demonstrate their value and cost-effectiveness.
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Health maintenance organizations (HMOs) and preferred provider organizations (PPOs) have
emerged as alternative medical care delivery systems. Insurers and providers of care have united to
hold costs down while remaining competitive. Historically a two-tiered system evolved: one tier
(private insurance, HMOs, and PPOs) served people with greater financial resources, and the other
tier (Medicare and Medicaid) served people with fewer resources. With recent federal legislative
changes, a large percentage of people who were uninsured now have access to health care via the
ACA of 2010. It is unknown at this time what effect the AHCA of 2017 will have on health care in
the United States. Box 1.3 defines managed care systems.

Box 1.3

Health Care Delivery Systems

managed care: Integrates financing with health care for members; for a monthly “capitation”
fee, contracts with physicians and hospitals to provide health care with strict utilization
review for cost containment

health maintenance organization (HMO): Offers health services for a fixed premium

preferred provider organization (PPO): Contracts with providers for services on a discounted
fee-for-service basis for members

utilization review: Reviews appropriateness of health care services and guidelines for
physicians for treatment of illness, controlling management of care to achieve cost
containment

Coordination of care

The trend toward short hospital stays has resulted in discharge of patients to the home or
community who still require support, assistance, education, and follow-up care. As a member of the
health care team, the nurse helps coordinate the care of the patient among the various providers of
care to improve the quality of care, facilitate transition from a pediatric care provider to adult care
provider, help the family to access financial and local resources in the community to meet their
identified needs, and avoid duplication of efforts. Care coordination is a vital aspect of a large
health care team to decrease the risk of fragmentation of care and ensure established goals are met.
The nurse in the community may work with the local school system and family to meet the health
care and educational needs of the child. The nurse can work with the family to provide positive
parenting behaviors, understand the needs of the ill family member, use cultural awareness to assist
in meeting these needs, and call on available resources within the community. Comprehensive care
of the patient includes hospital care as well as follow-up care within the community.

Technology and Teaching

Mobile applications (apps) for electronic devices have been developed to inform consumers about
diet, exercise, and various general health issues. Mobile apps aid in the teaching of new parents the
details of infant care and are popular with consumers. Health care technologists and health care
professionals are involved in the development of accurate information related to maternal—-child
care at the reading level of the consumer to supplement individual patient teaching. For effective
use, the nurse must be aware of the accuracy of the information provided in the app, the sources of
the information, and the appropriateness to the individual patient or family. Research is ongoing,
and nurses play a key role in the development of these apps for electronic devices that can result in
an educated consumer with positive health behaviors. These mobile apps can influence
improvements of maternal—child care globally (Logsdon, 2017).

Interprofessional nursing care

Adherence to standard precautions during labor and delivery (see Appendix A), during umbilical
cord care, and in the nursery is an essential responsibility of the nurse. More emphasis on electronic
data entry and retrieval makes it much easier to see the entries of other members of the health care
team. This method of documentation also requires nurses to be computer literate.
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Sociologically, families have become smaller, the number of single parents is increasing, child and
spouse abuse is rampant, and more mothers work outside the home to help support the family.
These developments present special challenges to maternal and child health nurses. Careful
assessment and documentation to detect abuse are necessary, and nurses must be familiar with
community support services for women and children in need. Nurses must also be flexible and
promote policies that make health care more available for working parents. Teaching must be
integrated into care plans and individually tailored to the family’s needs and cultural and ethnic
background. The nurse is an important member of the interprofessional health care team.

Cultural Considerations

Perception of Health and Illness

Cultural beliefs today, as in the past, affect how a family perceives health and illness. Holistic
nursing includes being alert for cultural diversity and incorporating this information into the plan
for nursing care.

Pediatric Nurses as Advocates

An advocate is a person who intercedes or pleads on behalf of another. Pediatric nurses are
increasingly assuming the role of child advocate. Advocacy may be required for the child’s physical
and emotional health and may include other family members. Hospitalized children frequently
cannot determine or express their needs. When nurses believe that the child’s best interests are not
being met, they must seek assistance. This usually involves taking the problem to the
multidisciplinary team, which requires interprofessional interaction. Nurses must document their
efforts to seek instruction and direction from the head nurse, supervisors, or the physician.

<*>|Nursing Tip

It is a nursing responsibility to collect data; it is vital for the nurse to initiate interventions for
abnormal findings or refer for follow-up care and document findings and the follow-up provided.

Health Promotion

Health promotion continues to assume increased importance, and it is the basis of the ACA of 2010
implemented by President Obama. Preventing illness or disability is cost-effective; more important,
it saves the family from stress, disruptions, and financial burden. Healthy children spend fewer
days in the hospital. Many conditions are treated in same-day surgery centers, ambulatory settings,
or emergency departments. Rather than being distinct, hospital and home care have become
interdependent.

Many children with chronic illnesses are living into adulthood, creating the need for more
support services. Medically fragile children and children with technology-dependent conditions
may change the typical profile of chronically ill children. The nurse is often the initiator of support
services to these patients through education and referral. Ideally these services will assist the child
to become as independent as possible, lead a productive life, and be integrated into society. In the
past the term mainstream was used to describe the process of integrating a physically or mentally
challenged child into society. The term full inclusion, signifying an expansion of the mainstream
policy, is being used more frequently today. Early infant intervention programs for children with
developmental disabilities attempt to reduce or minimize the effects of the disability. These services
may be provided in a clinic or in the home. The need for in-home, family-centered pediatric care
will continue to grow with the number of children with chronic illnesses who survive.

Quality of life is particularly relevant. Organ transplants have saved some children; however, the
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complications, limited availability, and expense of these transplants create moral and ethical
dilemmas. Older children with life-threatening conditions must be included in planning modified
advance directives with their families and the medical team.

These developments, along with the explosion of information, an emphasis on individual nurses’
accountability, new technology, and the use of computers in health care, make it especially
imperative for nurses to maintain their knowledge and skills at the level necessary to provide safe
care. Employers often offer continuing education classes for their employees. All states require
proof of continuing education for the renewal of nursing licenses.

Nursing Tip

Expanded nursing roles include clinical nurse specialist, pediatric nurse practitioner, school nurse
practitioner, family nurse practitioner, and certified nurse-midwife.

Advanced Practice Nurses

In keeping with the current practice of focusing on prevention of illness and maintenance of health
rather than the treatment of illness, the specialty of pediatric nurse practitioner (PNP) was born.
The PNP provides ambulatory and primary care for patients. The school nurse or child life
specialist expands the accessibility of preventive health care to the well child.

Health Promotion

Healthy People 2030: Specific Contributions of School Nurses

The expanding role of the school nurse will include these interventions:

1. Reviewing participation in and effectiveness of physical education programs for normal and
disabled students
2. Providing nutritional education and guidance
3. Supervising school nutrition programs
4. Participating in maintaining a drug- and tobacco-free environment for students
5. Providing education in the prevention of sexually transmitted infections
6. Providing guidance to students and staff concerning prevention of injuries
7. Providing oral health education
8. Providing age-appropriate human immunodeficiency virus (HIV) education
9. Reviewing immunization laws and records
10. Assessing the community needs in relation to the child population and reassessing or
revising roles in relation to prevention, screening, monitoring, teaching, and follow-up of
health needs or problems

Modified from US Department of Health and Human Services: Healthy People 2030: Secretary's
Advisory Committee on National Health Promotion and Disease Prevention Objectives for 2030.
Washington, DC, 2016, Author.

The clinical nurse specialist (CNS) provides care in the hospital or community to patients
requiring specialized care, such as cardiac, neurological, or oncological care. CNSs conduct primary
research and facilitate necessary changes in health care management of their patients. Often PNPs
and CNSs are called advanced practice nurses, and they have an RN license as well as an advanced
degree. Advanced practice nurses can specialize in obstetrics, pediatrics, or neonatal care. Box 1.4
lists some specialties that have developed in maternal—child care.
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Box 1.4

Advanced Practice Nursing Specialties

OGNP: Obstetric-gynecology nurse practitioner

WHNP: Women’s health care nurse practitioner

NNP: Neonatal nurse practitioner

FPNP: Family planning nurse practitioner

IBCLC: International board-certified lactation consultant
CDDN: Certified developmental disabilities nurse
CNM: Certified nurse-midwife

CPN: Certified pediatric nurse

CPON: Certified pediatric oncology nurse

CRNA: Certified registered nurse anesthetist

From Hamric A, Spross J, Hanson C: Advanced practice nursing: an integrative approach, ed 5,
Philadelphia, 2013, Elsevier; Rodgers C: What's in a name? AJN 105(12):16, 2005; and Cherry B,
Jacob S: Contemporary nursing: issues, trends and management, St. Louis, 2011, Mosby.

<*>|Nursing Tip

An important role of the nurse is patient advocate.

Nursing Tools

The nursing process

The nursing process was developed in 1963. This term referred to a series of steps describing the
systematic problem-solving approach nurses used to identify, prevent, or treat actual or potential
health problems. In 1973, the ANA developed standards relating to the nursing process that have
been nationally accepted and include the following:

1. Assessment: Collection of patient data, both subjective and objective

2. Diagnosis: Examination of data in terms of nursing needs of the individual patient or family
that can be managed by nursing knowledge, skills, and actions or interventions

3. Planning: Preparation of a plan of nursing care designed to achieve stated outcomes

4. Outcomes identification: Identification of individualized expected patient outcomes

5. Implementation: Carrying out of nursing interventions identified in the plan of care

6. Evaluation: Evaluation of outcome progress and redesigning of the plan if necessary

The nursing process is a framework of action designed to meet the individual needs of patients. It
is problem-oriented and goal-directed and involves the use of critical thinking, problem solving,
and decision making. The nursing process is expressed in an individualized nursing care plan.
Table 1.1 differentiates between medical and nursing diagnoses.

Table 1.1

Comparison of Medical and Nursing Diagnoses

Medical diagnosis Nursing diagnosis

AIDS Nutrition is less than body requirements as evidenced by weight loss and anorexia

GDM Lack of knowledge about GDM and its effects on pregnant woman and fetus; manifested by crying, anxiety
Cystic fibrosis Difficulty in clearing the airway resulting from mucus accumulation; manifested by rales, fatigue

AIDS, Acquired immunodeficiency syndrome; GDM, gestational diabetes mellitus.
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Nursing care plans

The nursing care plan is developed as a result of the nursing process. It is a written communication
among staff members that focuses on individualized patient care. See Nursing Care Plan 1.1 for an
example of a care plan. Other sample care plans of various types for maternity and pediatric
nursing are provided throughout this text. Common terms used in care plans that are important for
the nurse to understand are defined in Box 1.5.

Box 1.5

Common Terms Used in Nursing Care Plans

patient: An individual, group, family, or community that is the focus of a nursing
intervention

nursing activity: A nursing action that implements an intervention to assist the patient
toward a desired outcome (a series of activities may be needed to implement an
intervention)

nursing diagnosis: An actual or potential health problem of the patient or family that can be
identified by the nurse and be managed by nursing knowledge, skills, or actions.

nursing intervention: Any nursing skill or action that a nurse performs to achieve a specific
outcome for the patient or family; includes direct or indirect patient care or community or
public health activities

scope of practice: The range of specific activities related to health care or health promotion
that a health care provider has legal authority to perform. Performance of these activities
requires substantial knowledge or technical skill. Specific activities are listed by the state
nurse practice act, and nurses must practice within the limitations of the nurse practice act of
their state. For example, a licensed practical nurse/licensed vocational nurse (LPN/LVN)
cannot perform surgery; that activity is within the scope of a medical doctor.

standards of practice: Established minimum criteria for competent nursing care approved by
nursing practice organizations such as the state board of nursing, The Joint Commission
(TJC), and the American Nurses Association (ANA)

A nursing care plan is a “picture” of a typical clinical situation that may be encountered by the
nurse. Specific data concerning the patient are obtained. These data can be used as clues to solve the
mystery or problem concerning the patient (this phase is called collection). These clues help the
nurse identify the problems of the patient. By organizing all the clues and identifying several
problems, the nurse then prioritizes the problems identified. This phase of care planning is called
nursing diagnosis. When the priority problem is identified, the nurse can use knowledge, skills, and
resources such as textbooks, journals, or the Internet to decide on a plan of action to solve the
identified problem. This phase is called planning. The actual nursing activities necessary to solve the
problem are called nursing interventions. The nursing interventions are planned with specific
outcomes or goals in mind. An outcome or goal is the positive resolution of the patient’s problem.
The nursing interventions are the basis of the nursing or bedside care provided to the patient. After
the nursing care is provided, the nurse reevaluates the original problem to determine whether the
goal was met or the outcome achieved. If goals have not been met, the nurse suggests revision of
interventions.

Clinical pathways

Clinical pathways, also known as critical pathways, care maps, or multidisciplinary action plans, are
collaborative guidelines that define multidisciplinary care in terms of outcomes within a timeline.
Fundamentally, the pathway identifies expected progress within a set timeline and benchmarks by
which to recognize this progress. This expected progress of the patient becomes a standard of care;
therefore clinical pathways are based on research rather than on tradition. By setting specific
recovery goals that the patient is expected to reach each day, deviations are readily identified. These
deviations are called variances. If the patient’s progress is slower than expected, the outcome (goal)
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is not achieved within the timeline and a negative variance occurs, and discharge from the hospital
may be delayed. The use of clinical pathways improves the quality of care and reduces unnecessary
hospitalization time. It is an essential component of managed care and promotes coordination of the
entire health care team. Sample clinical pathways and multidisciplinary care plans are presented
throughout this text.

Statistics

Statistics refers to the process of gathering and analyzing numerical data. Statistics concerning
birth, illness (morbidity), and death (mortality) provide valuable information for determining or
projecting the needs of a population or subgroup and for predicting trends. In the United States,
vital statistics are compiled for the country as a whole by the National Center for Health Statistics
and are published in the Centers for Disease Control and Prevention (CDC) annual report, Vital
Statistics of the United States, and in the pamphlet Morbidity and Mortality Weekly Report (MMWR).
Each state’s bureau of vital statistics issues statistics as well. Other independent agencies also
supply statistics regarding various specialties.

A maternity nurse may use statistical data to observe reproductive trends, determine populations
at risk, evaluate the quality of prenatal care, or compare relevant information from state to state and
country to country. Box 1.6 lists some frequently used terms in vital statistics.

Box 1.6

Common Vital Statistics Terms

birth rate: Number of live births per 1000 population in 1 year

fertility rate: Number of births per 1000 women ages 15 to 44 years in a given population

fetal mortality rate: Number of fetal deaths (fetuses weighing 500 g or more) per 1000 live
births per year

infant mortality rate: Number of deaths of infants younger than 1 year of age per 1000 live
births per year

maternal mortality rate: Number of maternal deaths per 100,000 live births that occur as a
direct result of pregnancy (including 42-day postpartum period)

neonatal mortality rate: Number of deaths of infants less than 28 days of age per 1000 live
births per year

perinatal mortality rate: Includes both fetal and neonatal deaths per 1000 live births per year

Statistics show, for example, that sudden infant death syndrome (SIDS) was the leading cause of
death in infants younger than 1 year of age in 2015 but was the third leading cause of death in 2014.
Respiratory distress syndrome was the third leading cause of death in infants younger than 1 year
of age in 1980 and the eighth leading cause of death in 2007 through 2014 (CDC, 2016). Go to the
Evolve website for more detailed information on infant deaths in the United States. Research, education,
and nursing care account for many of the positive changes in these statistical reports.

Table 1.2 compares the national birth rates per 1000 women between the ages of 15 and 44 for
2016, and the percentage that were preterm births (less than 37 completed weeks gestation) and the
percentage born by cesarean section. One of the goals of Healthy People 2030 is to reduce the number
of cesarean section births and reduce the number of preterm births by the year 2030. The percentage
of preterm births decreased from 11.32% to 9.85% between 2014 and 2016, and the number of late
preterm births (34 to 37 weeks gestation) has decreased from 7.93% to 7.09%. See Chapter 13 for
details concerning the health problems related to premature and preterm infants.

Table 1.2
Birth Statistics in the United States, 2016
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Area Number of births Birth rate (%) Cesarean sections (%) Late preterm® (%)
United States 3,945,875 12.2 319 6.72
Alabama 59,151 122 344 843
Alaska 11,209 15.1 23.0 6.77
Arizona 84,520 122 275 673
Arkansas 38,274 28 323 7.82
California 488,827 25 31.9 £.32
Colorado Bh,613 120 26.2 H.44
Connecticut 36015 10.1 354 6.84
Delaware 10,992 11.5 3LE 693
District of Columbia 9,858 145 31.6 736
Florida 225022 109 374 7.21
Georgia 130,042 126 338 7.88
Hawaii 18,059 126 25.2 7.54
Idaho 22,482 134 239 671
Minois 154,445 12.1 311 7.25
Indiana 83,091 125 29.8 7.15
lowa 39,403 12.6 30.1 £.88
Kansas 38,053 13 20.5 .62
Kentucky 55,449 125 34.6 8.30
Louisiana 63,178 135 375 9.09
Maine 12,705 95 28.9 .4
Maryland 73,136 122 337 7.10
Massachusetts 71317 10.5 31.3 6.31
Michigan 113,315 114 320 7.24
Minnesota 69,749 126 26.8 £.50
Mississippi 37,928 127 38.2 9.62
Missouri 74.705 123 30.2 7.36
Maontana 12,282 11.5 29.1 6.39
Nebraska 26,589 139 31.0 7.00
Mevada 36,260 123 33.8 765
MNew Hampshire 12,267 92 30.9 547
MNew Jeraey 102,647 115 36.2 707
New Mexico 24,692 119 248 7.11
New York 234,283 11.9 33.8 641
North Carolina 120,779 119 29.4 721
North Dakita 11,383 150 26.8 6.67
Ohio 138,085 11.9 30.8 7.33
Oklahoma 52,592 134 320 7.96
Oregon 45,535 11.1 27T 586
Pennsylvania 139,400 10.9 29.8 6.62
Rhode lsland 10,798 102 31.2 6.75
South Carolina 57,342 11.6 335 7.83
South Dakota 12,275 142 253 687
Tennessee 80,807 121 32.5 8.10
Texas 398,047 143 34.4 7.54
Utah 50,464 165 223 7.22
Vermont 5,756 92 257 562
Virginia 102,460 122 33.0 6.79
Washington 90,505 124 274 602
West Virginia 19.079 104 34.9 5.86
Wisconsin 66,615 115 26.0 (]
Wyaming 7.386 126 274 7.29
Puerto Rico 28,257 83 463 8.53

@ Late preterm births are births less than 37 completed weeks of gestation.

Data from Martin JA, Hamilton BE, Osterman MJK, et al: Births: final data for 2015. National Vital
Statistics Report vol 66, no 1. Hyattsville, MD, 2017, National Center for Health Statistics.
https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_01.pdf. Late Preterm Births and Cesarean
Section data from National Vital Statistics Report vol 65, no 3. Hyattsville, MD, 2017, National Center
for Health Statistics. https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_01_tables.pdf.

Critical thinking

Nurses have job-specific knowledge and skills that they incorporate into their daily nursing practice
by applying thought. General thinking involves random or memorized thoughts. An example of
general thinking would be memorizing the steps of a clinical procedure or skill. Critical thinking is
purposeful, goal-directed thinking based on scientific evidence rather than assumption or

56


https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_01.pdf
https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_01_tables.pdf

memorization.

The way a nurse solves the problems of a patient is not always found in a textbook or in class
lectures. Sometimes the nurse must consider factors that are specific to the individual patient or
affected by the individual situation. For example, the cultural background of the patient or the age
of the patient influences how effective a given intervention will be. If the problem is a protein
deficiency and the nurse selects the intervention to teach the importance of meat in the diet, the
intervention will be ineffective —that is, it will not have a positive outcome—if this patient is a
vegetarian because meat will not be eaten. Thus, critical thinking must enter the picture for optimal
nursing care to be provided. Critical thinking entails applying creativity and ingenuity to solve a
problem: combining basic standard principles with data specific to the patient. The basic steps in
preparing a nursing care plan involve critical thinking and are outlined in Box 1.7.

Box 1.7

Steps in Preparing a Nursing Care Plan

1. Collect data from chart, medical order sheet, laboratory reports, history and physical
examination, progress notes, and so on.

2. Review medical diagnosis of patient.

3. Collect patient data and interview patient.

4. Determine appropriate nursing diagnosis and note the etiology and the evidence related to
each choice.

5. Select measurable nursing goals for patient care. Identify nursing actions/interventions that
will assist in meeting goals/outcomes of planned nursing care.

6. Evaluate outcomes; revise care plan as needed.

Nursing Tip

Evidence-based practice starts when the nurse uses the best evidence obtained from current, valid,
published research. When the nurse combines that information with his or her critical thinking
process, experiences, and patients’ needs, the nurse is able to plan safe, effective nursing care for
the patient. Two nursing journals focusing on maternal and child health are the Journal of Obstetric,
Gynecologic, and Neonatal Nursing ((OGNN) and the American Journal of Maternal Child Nursing
(MCN).

Critical thinking organizes the approach to discovery and involves the reflection and integration
of information that enables the nurse to arrive at a conclusion or make a judgment. An example of
critical thinking would be modifying the steps in a clinical procedure or skill so that the individual
patient’s needs are met but the basic principles of the skill are not violated (e.g., sterile technique).
With critical thinking, problem solving is effective, and problem prevention occurs. General thinking
can occur naturally, but critical thinking is a skill that must be learned.

Because critical thinking is an active process, the regular use of critical thinking can assist in
moving general information into long-term memory and can increase creativity. Critical thinking
skills help the nurse adapt to new situations that occur every day and aid in clinical decision
making about care. Critical thinking can improve the care nurses give to patients, improve test
scores (through critical thinking about a scenario in the question), and improve working conditions
by enabling the nurse to analyze and find creative ways to improve existing policies and practices.

The nursing process and critical thinking

The nursing process (assessment, diagnosis, outcomes identification, planning, implementation,
and evaluation) is a tool for effective critical thinking. When a nurse uses the nursing process in
critical thinking, a clinical judgment can be made that is specific to the data collected and the clinical
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situation. In every clinical contact, a nurse must identify actual and potential problems and make
decisions about a plan of action that will result in a positive patient outcome, know why the actions
are appropriate, differentiate between the problems that the nurse can handle independently and
problems that necessitate contacting other members of the health care team, and prioritize actions
(Box 1.8).

Box 1.8

Process of Critical Thinking

Identify the problem.

Differentiate fact from assumption.

Check reliability and accuracy of data.
Distinguish relevant from irrelevant.
Identify possible conclusions or outcomes.
Set priorities and goals.

Evaluate response of patient.

NSOk BN =

Differentiating between actions that can be performed independently and actions requiring
collaboration with other health care providers is based on the scope of practice of the licensed
practical or vocational nurse (LPN/LVN). The state board of nursing publishes the scope of practice
of the LPN/LVN.

Using critical thinking to improve test scores

Attending class, reading the text, and studying are the basis of learning, and evaluation of learning
is achieved by testing. Weekly tests evaluate short-term learning. Final examinations evaluate long-
term learning or retention of learning. Retained learning is subject to later recall and therefore is
most useful in nursing practice after graduation from nursing school. Recalling facts that have been
retained is what makes critical thinking in nursing practice possible. For a nurse to recognize or
analyze abnormal findings, the normal findings must be recalled and used for comparison. An
intervention can then be formulated.

Using critical thinking in studying involves the following:

* Understanding facts before trying to memorize them

* Prioritizing information to be memorized

* Relating facts to other facts (clusters, patterns, groups)

¢ Using all five senses to study (read, write, draw, listen to audio, see pictures of symptoms)

* Reviewing before tests

* Reading critically (identifying key concepts and using critical thinking) when working with
sample questions during study

Documentation

Documentation, or charting, has always been a legal responsibility of the nurse and continues to be
a National Patient Safety Goal of The Joint Commission (TJC). When a medication is given or a
treatment is performed, it must be accurately documented on the patient’s chart. Charting
responsibilities also include head-to-toe assessment of the patient and recording of data pertinent to
the diagnosis and the response to treatment.

Legal and Ethical Considerations

Documentation
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For legal purposes, if the nurse does not document an intervention, the intervention was not done.
Documentation must be detailed and accurate.

There have been many forms of charting required by different hospitals in different areas of the
United States that have guided the nurse toward comprehensive charting. A traditional problem
was when several members of the multidisciplinary health care team would access the chart at the
same time. While the nurse was recording a medication administered, the medication record was
“tied up” until the recording was complete. While a physician was reviewing the chart and the
progress of the patient, the records were tied up until the conference was completed. This continues
to be a problem in many countries that have limited resources for implementing newer technology.

Electronic documentation has helped to decrease the number of medical errors caused by illegible
handwriting and is now used by all hospitals in the United States. Electronic documentation is
paperless, and a bar-coding system is often used to document medication administration at the
patient’s bedside (Fig. 1.3). Security features are built in, and integrated prompts encourage
accurate and comprehensive documentation by requiring certain entries be made before the user
can progress further through the system. The electronic documentation system can be on a separate
computer in each patient room or can be accessed via a mobile unit, called a “computer on wheels,”
and can be wheeled by the nurse to each patient’s room. Critical ranges are programmed into the
computer software system so the nurse is alerted to deviations from the norm as information is
recorded. Using electronic documentation, all caregivers have simultaneous access to patient
records on all patients at all times from various locations. For example, iPads are used to document
care given in both a community setting and the hospital setting. Therefore all nurses are required to
be computer literate.
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FIG. 1.3 The nurse uses a computer on wheels that contains the electronic health record system to scan
and confirm identity of the patient and the bar-coded medication she will be administering.

SBAR Communication

Another TJC National Patient Safety goal involves improving communication between members of
the health care team. One technique of communication concerning the patient among the members
of the health care team is the use of SBAR (or S-BAR), a formal method of providing end-of-shift
reports during the transition of care from one shift to the next or when sending the patient to a
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different nursing unit. Fig. 1.4A shows a pocket SBAR that the nurse uses during shift report and
can carry for quick reference and communication with the health care team and then use as a
reference for the next shift report. The SBAR process includes discussion of these elements:

¢ Situation: The status of the patient on the unit

* Background: The background or relevant history of the patient that may influence care

* Assessment: An analysis of the problem or continuing patient need based on assessments
made or orders written

* Recommendation: What the current patient need is and the outcome goals
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Leifer’'s Pocket SBAR (Side 1) Recommendations
Pt. Name 0730 RR= T= HR= BP=
_S Room: Chip No. 0800 Morning care/Vitals Chart
g Admit Date: Nurse 0900 Meds
o | Service: Dr.
Age: Wt.: Mon/Thurs Kg Lbs. 1000 Assess Chart
Allergy: 1100 RR= T= HR= BP=
'§ Dx.: 1200 Lunch
:a:, Hx: CPS Fall Risk 1300
§ Isolation: Wounds Drains 1400
Diet: 1500
1V: 1600 RR= T= HR= BP=
Oy Pulse Ox: 1700
R % 1800 180 final
g Labs: Shift Report Summary:
ﬁ Xray:
Procedures:
Pending: Leifer's Pocket SBAR (Side 2)
A




B

nurse’s uniform. At the beginning of the shift the S (situation), B (background), and A (assessment)
sections are completed. The R (recommendation) section becomes the plan of care for the patient with
specific times noted for medications or treatments for the remainder of the shift. There is a space for a
closing shift report to update new team members taking over the care for a seamless transition of care. (B)
The nurse discusses the patient’s vital signs during the end-of-shift report to the new nursing team.

The reverse side of the pocket S-Bar includes space to insert nursing interventions during the shift
and summarize report so that the S-BAR can be used by the staff during the next report at shift
change (Fig. 1.4B).

QSEN: A National Standard of Nursing Care

Quality and Safety Education for Nurses (QSEN), a project established in 2005, is designed to
assure that all nurses have knowledge, skills, and attitudes (KSAs) necessary to improve the quality
and safety of the health care system (QSEN 2011). The six competencies of QSEN include:

e Client-centered care

e Teamwork and collaboration
® Evidence-based practice

® Quality improvement

® Safety

e Informatics
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See Chapter 32 for a sample QSEN Interdisciplinary Patient Care Plan and the Evolve website for
details . For information on how to use QSEN in developing a nursing care plan, go to the QSEN
Institute at http://qsen.org/competencies/pre-licensure-ksas/.

Healthy people 2030

Healthy People 2030 updates the previous decade’s statement of national health promotion and
disease prevention objectives facilitated by the federal government (US Department of Health and
Human Services, 2016). The report identifies objectives designed to use the vast knowledge and
technology of health care that was developed in the 20th century to improve the health and quality
of life for Americans in the 21st century. The objectives fall under broad categories of effort: health
promotion, health protection, preventive services, and development of surveillance and data
systems. Specific goals include increasing the span of healthy life, reducing health disparities
among Americans, and achieving access to preventive care for all Americans. Some priority areas
include maternal and infant health, immunizations, prevention of sexually transmitted infections,
oral health, nutrition, and physical fitness. It is a “vision for the new century” to achieve a nation of
healthy people (see Health Promotion box, earlier). The Healthy People 2010 goal of reducing the
maternal mortality rate of 3.3 per 100,000 was not achieved, as the maternal mortality rate was 17.8
per 100,000 in 2011 (CDC 2017). More coordination and effort are needed to achieve this goal by
2030.
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The future
Health care reform

The revolution in health care involves the conflict between cost containment and quality of care.
When health care became a profitable business industry, cost containment and managed care were
born. Managed care openly and continuously evaluates care given and can result in increased
quality. Quality assurance committees are investigating the routine management of patients,
especially in the area of preventive care and tests.

The federal government enacted health care reform plans in 2010 and 2017 to attempt to reduce
the cost of health care in the United States while making it more accessible to all people. Access to
care also depends on the availability of resources within a community. Health insurance has played
an important role in health care delivery. Having health insurance does not necessarily ensure
access to care because the insurance company often must approve (or deny) the expenditure before
a test or care is provided. Historically, families that could not afford health insurance often did not
seek preventive health care such as prenatal care, infant immunizations, and well-baby check-ups.
The ACA of 2010 facilitated access to health care that was previously unavailable for preventive
care and follow-up care. The United States spends thousands of dollars per person annually on
health care, in contrast to Somalia, which spends $33 per person (Brink, 2016), but some believe that
waste and inefficiencies block goals of lower cost and increased accessibility to preventive and
therapeutic care for all. Future reforms and remodeling of the US health care system continue to be
proposed. Nurses are involved as patient advocates in the health care reform movement to ensure
quality of care.

' Safety Alert!
®

According to standards recommended by the American College of Obstetricians and Gynecologists
(ACOG), pregnant women should ideally attend about 13 prenatal visits during the course of a
normal, full-term pregnancy.

Global health nursing

Global health care awareness by all health care professionals is needed to advance health care
worldwide. The Global Nursing Caucus (GNC) is a group of US-based nurses that was established
in 2011 to share information about global health to improve the quality, efficacy, and visibility of
care delivered by the nursing community around the world (GNC, 2011). Interprofessional
collaboration can advance health care to all people to make the world a better and healthier place.
Communication, partnerships, and an understanding of how various health care beliefs of different
cultures affect health care practices and delivery of care are essential within the local community as
well as in various countries of the world. The nurse must develop interprofessional values and
communication skills to understand how different professionals have different roles and use
different approaches to health care. Trauma informed care (TIC) involves power sharing, rather than a
hierarchy of responsibilities in providing health care (Sullivan, 2015). Both the physical issues and
the psychosocial aspects of care need to be addressed to help children and families gain a sense of
control and empowerment over their own lives. For example, nurses recognize that patients must
be stabilized to treat illness To help patients, the nurse saves lives using the “ABCDEs” of care:
airway, breathing and circulation, disability, and exposure. However, complete recovery requires
follow-up and should include an additional focus on “DEF” of care (distress, emotional support,
and family). The child’s developmental age, prior experiences, and family cultural beliefs and
practices are important to the responses and recovery of the child. Talking to the decision maker of
the family and respecting family wishes concerning support and referrals, rather than using a
hierarchy of decision making by the health care team, means sharing the task of care to meet follow-
up needs. This is what is at the heart of TIC. Further information about TIC may be accessed at
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www.healthcaretoolbox.org. Nurses need to learn about various communicable diseases and
understand how current travel practices contribute to the spread of communicable diseases and the
role of the nurse as well as other health care professionals to prevent pandemics from occurring.
The graduate nurse, at all levels, must be aware of and participate in public health efforts to reduce
disparities in global health. Nurses are leaders in the health care field as well as innovators,
mentors, and advocates and can support efforts to increase education in other countries to
understand major causes of illness and death in various parts of the world and share competencies
needed to overcome disparities in global health care.

Future roles for nurses
Community-Based Nursing

Nursing care within the community and in the home is not a new concept in maternal—child
nursing. In the first part of the 20th century, the work of Lillian Wald, founder of the Henry Street
Settlement, brought home health care to poor children. Margaret Sanger’s work as a public health
nurse opened access to care for poor pregnant women and was the seed for the development of
modern Planned Parenthood programs.

The community is now the major health care setting for patients, and the challenge is to provide
safe, caring, cost-effective, high-quality care to mothers, infants, and families. This challenge
involves the nurse, who can advocate on behalf of patients and influence government, business, and
the community to recognize the need for supporting preventive care of maternal-infant patients to
ensure a healthy population for the future. The nurse must work with the interprofessional health
care team to identify needs within the community and create cost-effective approaches to
comprehensive preventive and therapeutic care.

Involving schools, churches, health fairs, websites, and the media facilitates the role of the nurse
as an educator within the community. Some RNs are branching out into the community as private
practitioners, such as lactation consultants for new mothers. The nursing care plan is expanding to
become a family care plan because the nurse is providing care to the patient in the home. Growth
and development of the family and family lifestyles are discussed in Chapter 15, and a sample
family care plan is presented in Chapter 9. Creativity, problem solving, coordination of
multidisciplinary caregivers, case management, assessment, and referral are just some of the
essential skills required of a nurse providing community-based care to maternal-infant patients.

Preventive care is only one aspect of current and future home care and community-based
nursing. Therapeutic care is also provided in the home setting, and the nurse must educate the
family concerning care, monitoring, and the potential needs for professional referral. Specialized
care, such as fetal monitoring of high-risk pregnant women, apnea monitoring of high-risk
newborns, diabetic glucose monitoring, heparin therapy, and total parenteral nutrition, can be
safely accomplished in the home setting, often supported by telephone/computer access to a nurse
manager.

The home health care team, as advocated by the AAP Committee on Children with Disabilities,
includes a pediatrician; RN and LPN nurses; occupational, physical, and respiratory therapists;
speech therapists; home teachers; social workers; and home health aides. The American Academy of
Home Health Care Physicians has expressed a medical commitment to the concept of home care.

The future role of the nurse will involve providing health care in a variety of settings throughout
the world and working closely with the interprofessional health care team. The nurse will function
as a caregiver, teacher, collaborator, advocate, manager, and researcher. Competence in care and
accountability to patient, family, community, and profession are core responsibilities of the nurse of
today and tomorrow. Nurses play a key role in shaping the health care picture of tomorrow. For
this reason, the Institute of Medicine (IOM) recommended a blueprint for the nurse of the future to
include a widening of the scope of practice to provide more accessibility to health care. The IOM
has suggested guidelines for the education and practice of the nurse of tomorrow to include a role
in global nursing.

Influence of prenatal care on the adult health of the newborn

Research has shown that many adult diseases originate during prenatal development. Maternal-
child care has traditionally been focused on reduction of morbidity and mortality of pregnancy and
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survival of the newborn. Many newborns survive today that just a few years ago had no chance of
survival. Early prenatal care, fetal surgery, use of prenatal glucocorticoids, technology, and care in
the neonatal intensive care unit all have played a role in increasing the positive outcome of
pregnancy, which was focused on a healthy mother and a healthy newborn.

Today there is an increasing awareness of the “developmental origins of adult disease” (Ross and
Desal, 2017). What happens to the fetus in utero affects the health of the newborn at birth as well as
throughout his or her adult life. Prevention of many adult diseases starts in utero. Research has
shown that “gestational programming” occurs during pregnancy and has significant effects on the
health of the newborn as an adult. Gestational programming is influenced by nutrition; hormones;
and the in utero environment including maternal stress, environmental toxins, and drugs that
permanently alter the physiology and gene expression in the offspring (Ross and Desal, 2017).

The role of maternal nutrition is of increasing importance; for example, evidence has shown that
prenatal iodine supplementation led to the elimination of cretinism and its associated defects and
that prenatal supplementation of folic acid reduced the occurrence of neural tube defects such as
spina bifida in newborns. Data have also shown that many low-birth weight infants who show
rapid growth in childhood develop cardiac disease and hypertension as adults, whereas individuals
with low birth weight in utero, at birth, and throughout childhood are vulnerable to a stroke event
in adult life (Ross and Desal, 2017). Therefore prevention of low birth weight in utero and at birth is
essential to reduce cardiovascular disease and stroke in adults.

Although corticosteroid drugs administered during pregnancy have been used successfully to
prevent premature labor, a relationship has been shown between exposure of the fetus to
corticosteroid drugs and the development of cardiovascular and renal problems in adulthood, as
well as a possible negative effect on learning, cognitive development, emotional development, and
behavior in the older child (Ross and Desal, 2017). Moreover, studies have confirmed that a high
ingestion of licorice during pregnancy may be related to verbal disabilities and personality
problems such as aggression in the adult offspring (Ross and Desal, 2017). Recent studies have
revealed that antibiotic therapy during pregnancy and cesarean section delivery may be associated
with the development of obesity when the newborn infant reaches adulthood because both alter the
exposure to normal microbiota in the gut, which play a role in preventing obesity and its many
complications.

This knowledge can lead to interventions during pregnancy that can prevent specific adult-onset
diseases later in life. Diet and exercise during pregnancy to improve insulin sensitivity are more
effective than reduction of calorie intake to prevent maternal obesity, which is associated with
adult-onset cardiovascular disease in offspring (Poston and Hanson, 2014). Evidence shows that
maternal diet, exercise, smoking, stress, drugs, and exposure to environmental pollutants can affect
the adult health of the newborn infant. Improvement of the fetal environment in utero may prevent
long-term consequences in the developing fetus that can result in a reduction of noncommunicable
diseases in adults in both developed and undeveloped countries and therefore have a positive,
long-term effect on global health. Thus the focus of prenatal care must not only be the healthy
outcome of mother and fetus but also must now include efforts at reducing the long-term
consequences of the prenatal environment that impact the prevention or reduction of adult-onset
diseases for generations to come.

Get Ready for the NCLEX® Examination!
Key Points

* The simple procedure of hand Hygiene is still a cornerstone of nursing care.

e The American Nurses Association (ANA) has written standards of maternal—child health
practices.

* Health Information Portability and Accountability Act (HIPAA) regulations mandate
maintaining confidentiality concerning patient medical records and personal information.

¢ The Fair Labor Standards Act, passed in 1938, regulates the use of child labor.

® The Children’s Charter of 1930 is considered one of the most important documents in child
care history.
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The United Nations Declaration of the Rights of the Child calls for freedom, equality of

opportunity, social and emotional benefits, and enhancement of each child’s potential.

¢ Labor, delivery, and recovery (LDR) rooms provide family-centered birthing and promote
early parent-infant bonding.

* The culture of a society has a strong influence on family and child care.

¢ The cultural background of the expectant family plays an important role in adaptation of
family members to the birth experience.

* The educational focus for the childbearing family is that childbirth is a normal and healthy
event.

* The nurse must understand the culture and tradition of the family and its influence on health
practices.

* The nursing process consists of five steps: assessment, nursing diagnosis, planning (with
outcomes identification), implementation, and evaluation. It is an organized method in
nursing practice and a means of communication among staff members.

¢ The nursing care plan is a written communication that uses the nursing process to formulate a
plan of care for a specific patient. It uses nursing diagnoses and involves critical thinking and
problem solving.

¢ Clinical pathways are collaborative guidelines that define multidisciplinary care in terms of
outcomes within a timeline.

* Birth rate refers to the number of live births per 1000 population in 1 year.
* Nurses at all levels have a responsibility to share knowledge to improve global health.

e (ritical thinking is an active process that involves recall of information that is stored in long-
term memory so that judgments based on facts can be analyzed and prioritized for use in
clinical decision making.

¢ Nurses have legal and ethical responsibilities to report specific conditions to local public
health agencies to protect the patient and the community.

¢ Charting/documentation is the legal responsibility of the nurse and includes a head-to-toe
assessment and data pertinent to the diagnosis and the response of the patient to treatment.

* SBAR is a technique of communicating patient information among staff at the end of one shift
and the beginning of the next.

* QSEN competencies include quality improvement, safety, teamwork and collaboration,
patient-centered care, evidence-based practice, and use of informatics during every patient
care contact.

* Healthy People 2030 is a statement of national health promotion that is a vision for the 21st
century. The objectives are designed to use technology and knowledge to improve health care
and quality of life.

* The education and practice of all nurses must include a role in global health care.

e The focus of prenatal care must be not only the outcome of a healthy family, mother, and
fetus but also the management of the prenatal environment to reduce adult-onset diseases.

Additional Learning Resources
S G Go to your Study Guide for additional learning activities to help you master this

Chapter content.
Go to your Evolve website (http://evolve.elsevier.com/Leifer) for the

following free learning resources:

¢ Animations

* Answer Guidelines for Critical Thinking Questions

¢ Answers and Rationales for Review Questions for the NCLEX® Examination
¢ Glossary with English and Spanish pronunciations

¢ Interactive Review Questions for the NCLEX® Examination
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¢ Patient Teaching Plans in English and Spanish
¢ Skills Performance Checklists
¢ Video clips and more!

Online Resources

American Academy of Home Care Physicians: www.aahcp.org
American Academy of Pediatrics: www.aap.org

National Center for Health Statistics: www.cdc.gov/nchs
National Human Genome Research Institute: www.genome.gov
World Health Organization: www.who.int

Review Questions for the NCLEX® Examination

1. Which of the following are agencies that focus on global health and development? Select all

that apply.
1. World Health Organization
2. United Nations
3. National Institutes of Health
4. American Nurses Association

. The number of deaths of infants younger than 28 days of age per 1000 live births is termed

the:
1. infant death rate.
2. neonatal birth rate.
3. neonatal morbidity rate.
4. neonatal mortality rate.

. Which nursing action is the priority when a patient arrives at the clinic?

1. Prepare a plan of care.
2. Select the appropriate nursing diagnoses.
3. Administer medications as ordered.
4. Determine and document history and vital signs.
Which of the following organizations sets standards of practice for nursing?
1. American Medical Association (AMA)
2. American Nurses Association (ANA)
3. Utilization review committee
4. American Academy of Pediatrics (AAP)
The nurse is providing evidence-based care when he or she:
1. adheres to hospital procedure book guidelines.
2. carries out protocols learned in nursing school.
3. carries out the practice requested by the charge nurse or health care provider.
4. knows that the practice has been published in a professional journal or text.
Which source would the nurse use to determine whether a specific nursing activity is within
the scope of practice of an LPN/LVN?
1. Doctor’s prescription record
2. Nursing procedure manual
3. Head nurse or nurse manager
4. The nurse practice act
Nursing organizations that suggest standards of care in maternal-child nursing are:
a. AWHONN
b. ANA
c. QSEN
d. AAP
l.candd
2.aand b
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3.band c
4.band d

Critical Thinking Questions

What is culture and how does it affect health care beliefs?

Describe two cultural practices that promote health.

What are the barriers to health care access in your community?

Compare your health care beliefs with the health care beliefs of someone from another
culture.

= @I =
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Human Reproductive Anatomy and Physiology

OBJECTIVES

N U W R

8.

9.

. Define each key term listed.

. Describe changes of puberty in males and females.

. Identify the anatomy of the male reproductive system.

. Explain the functions of the external and internal male organs in human reproduction.
. Describe the influence of hormones in male reproductive processes.

Identify the anatomy of the female reproductive system.

Explain the functions of the external, internal, and accessory female organs in human
reproduction.

Discuss the importance of the pelvic bones to the birth process.

Explain the menstrual cycle and the female hormones involved in the cycle.

10. Discuss the physiological responses of the woman during coitus.

KEY TERMS

biischial diameter (bi-IS-ké-til di-AM-i-tér, p. 28)

climacteric (kii-MAK-tér-ik, p. 29)

diagonal conjugate (p. 28)

dyspareunia (dis-pah-RU-né-4, p. 25)

embryo (EM-bré-6, p. 25)

external os (p. 26)

follicle-stimulating hormone (FSH) (p. 29)

internal os (p. 26)

luteinizing hormone (LH) (p. 24)

menarche (m&-NAR-kg, p. 29)

menopause (MEN-6-pawz, p. 29)

obstetric conjugate (p. 28)

obstetrical perineum (p. 25)

ovulation (p. 29)

ovum (p. 27)

oxytocin (8k-sé-TO-sin, p. 31)

prostate gland (p. 24)
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puberty (p. 22)

rugae (RU-jg, p. 25)

semen (p. 24)

smegma (SMEG-m3, p. 23)

spermatogenesis (spuir-mai-to-JEN-&-sis, p. 23)
transverse diameter (p. 28)

zygote (ZI-got, p. 27)

http://evolve.elsevier.com/Leifer

Understanding childbirth requires an understanding of the structures and functions of the body
that make childbearing possible. This knowledge includes anatomy, physiology, sexuality,
embryology of the growing fetus, and the psychosocial changes that occur in both the man and the
woman. This chapter addresses the anatomy and physiology of the male and female reproductive
systems.
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Puberty

Before puberty, boys and girls appear very much alike except for their genitalia. Puberty involves
changes in the whole body and the psyche as well as in the expectations of society toward the
individual.

Puberty is a period of rapid change in the lives of boys and girls during which the reproductive
systems mature and become capable of reproduction. Puberty begins when the secondary sex
characteristics (e.g., pubic hair) appear. Puberty ends when mature sperm are formed or when
regular menstrual cycles occur. This transition from childhood to adulthood has been identified and
often celebrated by various rites of passage. Some cultures have required demonstrations of
bravery, such as hunting wild animals or displays of self-defense. Ritual circumcision is another rite
of passage in some cultures and religions. In the United States today, some adolescents participate
in religious ceremonies such as bar or bat mitzvah or quinceafiera, but for others, these ceremonies
are unfamiliar. The lack of a universal “rite of passage” to identify adulthood has led to confusion
for some contemporary adolescents in many industrialized nations.

Male

Male hormonal changes normally begin between 10 and 16 years of age. Outward changes become
apparent when the size of the penis and testes increases and there is a general growth spurt.
Testosterone, the primary male sex hormone, causes the boy to grow taller, become more muscular,
and develop secondary sex characteristics such as pubic hair, facial hair, and a deeper voice. The
voice deepens but is often characterized by squeaks or cracks before reaching its final pitch.
Testosterone levels are constant, although levels may decrease with age to 50% of peak levels by age
80 years. Nocturnal emissions (“wet dreams”) may occur without sexual stimulation. These
emissions usually do not contain sperm.

Female
The first outward change of puberty in girls is development of the breasts (see Fig. 2.7). The first

menstrual period (menarche) occurs 2 to 2 / ? years later (age 11 to 15 years). Female reproductive

organs mature to prepare for sexual activity and childbearing. Girls experience a growth spurt, but
this growth spurt ends earlier than the growth spurt experienced by boys. A girl’s hips broaden as
her pelvis assumes the wide basin shape needed for birth. Pubic hair and axillary hair appear. The

quantity varies, as it does in males.
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Reproductive systems
Male

The male reproductive system consists of external and internal organs (Fig. 2.1).

v

Urinary bladder

\]

/I

Vas deferens Seminal vesicle

/l

Ejaculatory duct
Prostate gland

Urethra

Bulbourethral gland

. Anus
Penis

Glans penis ——&N — Epididymis
\ ‘ Testis
Foreskin ————
Scrotum

FIG. 2.1 The male reproductive organs. (From Herlihy B, Maebius NK: The human body in health and
illness, ed 5, Philadelphia, 2014, Saunders.)

External Genitalia
The penis and the scrotum, which contains the testes, are the male external genitalia.

Penis

The penis consists of the glans and the body. The glans is the rounded, distal end of the penis. It is
visible on a circumcised penis but is hidden by the foreskin on an uncircumcised penis. Smegma is
a cheeselike sebaceous substance that collects under the foreskin and is easily removed with basic
hygiene. At the tip of the glans is an opening called the urethral meatus. The body of the penis
contains the urethra (the passageway for sperm and urine) and erectile tissue (the corpus
spongiosum and two corpora cavernosa). The usually flaccid penis becomes erect during sexual
stimulation when blood is trapped within the spongy erectile tissues. The erection allows the man
to penetrate the woman'’s vagina during sexual intercourse. The penis has two functions:

1. Provides a duct to expel urine from the bladder
2. Deposits sperm in a woman’s vagina to fertilize an ovum

Scrotum

The scrotum is a sac that contains the testes. The scrotum is suspended from the perineum, keeping
the testes away from the body and thereby lowering their temperature, which is necessary for
normal sperm production (spermatogenesis).

Internal Genitalia
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The internal genitalia include the testes, vas deferens, prostate, seminal vesicles, ejaculatory ducts,
urethra, and accessory glands.

Testes

The testes (testicles) are a pair of oval glands housed in the scrotum. They have two functions:

1. Manufacture male germ cells (spermatozoa or sperm)
2. Secrete male hormones (androgens)

Sperm are made in the convoluted seminiferous tubules that are contained within the testes.
Sperm production begins at puberty and continues throughout the life span of the male.

The production of testosterone, the most abundant male sex hormone, begins with the anterior
pituitary gland. Under the direction of the hypothalamus, the anterior pituitary gland secretes
follicle-stimulating hormone (FSH) and luteinizing hormone (LH). FSH and LH initiate the
production of testosterone in the Leydig cells of the testes.

Testosterone has the following effects not directly related to sexual reproduction:

¢ Increases muscle mass and strength

* Promotes growth of long bones

* Increases basal metabolic rate

* Enhances production of red blood cells
¢ Produces enlargement of vocal cords

* Affects the distribution of body hair

These effects result in greater strength and stature and a higher hematocrit level in males than in
females. Testosterone also increases the production of sebum, a fatty secretion of the sebaceous
glands of the skin, and it may contribute to the development of acne during early adolescence.
However, as the skin adapts to the higher levels of testosterone, acne generally recedes.

Ducts

Each epididymis, one from each testicle, stores the sperm. The sperm may remain in the epididymis
for 2 to 10 days, during which time they mature and then move on to the vas deferens. Each vas
deferens passes upward into the body, goes around the symphysis pubis, circles the bladder, and
passes downward to form (with the ducts from the seminal vesicles) the ejaculatory ducts. The
ejaculatory ducts then enter the back of the prostate gland and connect to the upper part of the
urethra, which is in the penis. The urethra transports both urine from the bladder and semen from
the prostate gland to the outside of the body, although not at the same time.

Accessory glands

The accessory glands are the seminal vesicles, the prostate gland, and the bulbourethral glands, also
called Cowper’s glands. The accessory glands produce secretions (seminal plasma)that have three
functions:

1. Nourish the sperm
2. Protect the sperm from the acidic environment of the woman'’s vagina
3. Enhance the motility (movement) of the sperm

The combined seminal plasma and sperm are called semen. Semen may be secreted during
sexual intercourse before ejaculation. Therefore pregnancy may occur even if ejaculation occurs
outside the vagina. Increased heat in the environment around the sperm (testes) increases the
motility of the sperm but also shortens their life span. A constant increase in temperature around
the testes can prevent spermatogenesis and lead to permanent sterility. (Refer to a medical-surgical
nursing textbook for the testicular self-examination procedure.)

Female
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The female reproductive system consists of external genitalia, internal genitalia, and accessory
structures such as the mammary glands (breasts). The bony pelvis is also discussed in this chapter
because of its importance in the childbearing process.

External Genitalia

The female external genitalia are collectively called the vulva. They include the mons pubis, labia
majora, labia minora, fourchette, clitoris, vaginal vestibule, and perineum (Fig. 2.2).

Mons pubis

Clitoris

FIG. 2.2 The external female reproductive organs. (From Herlihy B, Maebius NK: The human body in
health and illness, ed 5, Philadelphia, 2014, Saunders.)

Mons pubis

The mons pubis (mons veneris) is a pad of fatty tissue covered by coarse skin and hair. It protects the
symphysis pubis and contributes to the rounded contour of the female body.

Labia majora

The labia majora are two folds of fatty tissue on each side of the vaginal vestibule. Many small
glands are located on the moist interior surface.

Labia minora

The labia minora are two thin, soft folds of tissue that are seen when the labia majora are separated.
Secretions from sebaceous glands in the labia are bactericidal to reduce infection and lubricate and
protect the skin of the vulva.

Fourchette

The fourchette is a fold of tissue just below the vagina, where the labia majora and the labia minora
meet. It is also known as the obstetrical perineum. Lacerations in this area often occur during
childbirth.

Clitoris

The clitoris is a small, erectile body in the most anterior portion of the labia minora. It is similar in
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structure to the penis. Functionally, it is the most erotic, sensitive part of the female genitalia.

Vaginal vestibule

The vaginal vestibule is the area seen when the labia minora are separated and includes five
structures:

1. The urethral meatus lies approximately 2 cm below the clitoris. It has a foldlike appearance
with a slit type of opening, and it serves as the exit for urine.

2. Skene ducts (paraurethral ducts) are located on each side of the urethra and provide
lubrication for the urethra and the vaginal orifice.

3. The vaginal introitus is the division between the external and internal female genitalia.

4. The hymen is a thin elastic membrane that closes the vagina from the vestibule to various
degrees.

5. The ducts of the Bartholin glands (vulvovaginal glands) provide lubrication for the vaginal
introitus during sexual arousal and are normally not visible.

Perineum

The perineum is a strong, muscular area between the vaginal opening and the anus. The elastic
fibers and connective tissue of the perineum allow stretching to permit the birth of the fetus. The
perineum is the site of the episiotomy (incision) if performed or potential tears during childbirth.
Pelvic weakness or painful intercourse (dyspareunia) may result if this tissue does not heal

properly.

Internal Genitalia

The internal genitalia are the vagina, uterus, fallopian tubes, and ovaries. Fig. 2.3 illustrates the side
view of these organs, and Fig. 2.4 illustrates the frontal view.
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FIG. 2.3 Side view of the internal female reproductive organs. (From Herlihy B, Maebius NK: The human
body in health and illness, ed 5, Philadelphia, 2014, Saunders.)
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FIG. 2.4 Frontal view of the internal female reproductive organs. (From Herlihy B, Maebius NK: The
human body in health and illness, ed 5, Philadelphia, 2014, Saunders.)

Vagina

The vagina is a tubular structure made of muscle and membranous tissue that connects the external
genitalia to the uterus. Because it meets with the cervix at a right angle, the anterior wall is about
2.5 cm (1 inch) shorter than the posterior wall, which varies from 7 to 10 cm (approximately 2.8 to 4
inches). The marked stretching of the vagina during delivery is made possible by the rugae, or
transverse ridges of the mucous membrane lining. The vagina is self-cleansing and during the
reproductive years maintains a normal acidic pH of 4 to 5. Antibiotic therapy, frequent douching,

and excessive use of vaginal sprays, deodorant sanitary pads, or deodorant tampons may alter the
self-cleansing activity.

The vagina has three functions:

1. Provides a passageway for sperm to enter the uterus
2. Allows drainage of menstrual fluids and other secretions
3. Provides a passageway for the infant’s birth

Strong pelvic floor muscles stabilize and support the internal and external reproductive organs.

The most important of these muscles is the levator ani, which supports the three structures that
penetrate it: urethra, vagina, and rectum.
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Nursing Tip

An excellent opportunity to reinforce knowledge about the self-cleansing function of the vagina,
menstruation, and reproduction is when teaching about feminine hygiene or while discussing
family planning.

Uterus

The uterus (womb) is a hollow muscular organ in which a fertilized ovum is implanted, an embryo
forms, and a fetus develops. It is shaped like an upside-down pear or light bulb. In a mature,
nonpregnant woman, it weighs approximately 60 g (2 0z) and is 7.5 cm (3 inches) long, 5 cm (2
inches) wide, and 1 to 2.5 cm (0.4 to 1 inch) thick. The uterus lies between the bladder and the
rectum above the vagina.

Several ligaments support the uterus. The broad ligament provides stability to the uterus in the
pelvic cavity, the round ligament is surrounded by muscles that enlarge during pregnancy and keep
the uterus in place, the cardinal ligaments prevent uterine prolapse, and the uterosacral ligaments are
surrounded by smooth muscle and contain sensory nerve fibers that may contribute to the sensation
of dysmenorrhea (painful menstruation). Stretching of the uterine ligaments as the uterus enlarges
during pregnancy can cause minor discomfort to the mother.

Nerve supply

Because the autonomic nervous system innervates the reproductive system, its functions are not
under voluntary (conscious) control. Therefore even a paraplegic woman can have adequate
contractions for labor. Sensations for uterine contractions are carried to the central nervous system
via the 11th and 12th thoracic nerve roots. Pain from the cervix and the vagina passes through the
pudendal nerves. The motor fibers of the uterus arise from the seventh and eighth thoracic
vertebrae. This separate motor and sensory nerve supply allows for the use of a local anesthetic
without interfering with uterine contractions and is important in pain management during labor.

Anatomy

The uterus is separated into three parts: fundus, corpus, and cervix. The fundus (upper part) is
broad and flat. The fallopian tubes enter the uterus on each side of the fundus. The corpus (body) is
the middle portion, and it plays an active role in menstruation and pregnancy.

The fundus and the corpus have three distinct layers:

1. The perimetrium is the outermost or serosal layer that envelops the uterus.

2. The myometrium is the middle muscular layer that functions during pregnancy and birth. It
has three involuntary muscle layers: a longitudinal outer layer, a figure-of-eight interlacing
middle layer, and a circular inner layer that forms sphincters at the fallopian tube
attachments and at the internal opening of the cervix.

3. The endometrium is the inner or mucosal layer that is functional during menstruation and
implantation of the fertilized ovum. It is governed by cyclical hormonal changes.

The cervix (lower part) is narrow and tubular and opens into the upper vagina. The cervix
consists of a cervical canal with an internal opening near the uterine corpus (internal os) and an
opening into the vagina (the external os). The mucosal lining of the cervix has four functions:

1. Lubricates the vagina

2. Acts as a bacteriostatic agent

3. Provides an alkaline environment to shelter deposited sperm from the acidic pH of the
vagina

4. Produces a mucous plug in the cervical canal during pregnancy

Fallopian tubes
The fallopian tubes, also called uterine tubes or oviducts, extend laterally from the uterus, one to
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each ovary (see Fig. 2.4). They vary in length from 8 to 13.5 cm (3 to 5.3 inches). Each tube has four
sections:

1. The interstitial portion extends into the uterine cavity and lies within the wall of the uterus.

2. The isthmus is a narrow area near the uterus.

3. The ampulla is the wider area of the tube and is the usual site of fertilization.

4. The infundibulum is the funnel-like enlarged distal end of the tube. Fingerlike projections
from the infundibulum, called fimbriae, hover over each ovary and “capture” the ovum
(egg) as it is released by the ovary at ovulation.

The four functions of the fallopian tubes are to provide the following;:

1. A passageway in which sperm meet the ovum

2. The site of fertilization (usually the outer one-third of the tube)

3. A safe, nourishing environment for the ovum or zygote (fertilized ovum)
4. The means of transporting the ovum or zygote to the corpus of the uterus

Cells within the tubes have cilia (hairlike projections) that beat rhythmically to propel the ovum
toward the uterus. Other cells secrete a protein-rich fluid to nourish the ovum after it leaves the
ovary.

Ovaries

The ovaries are two almond-shaped glands, each about the size of a walnut. They are located in the
lower abdominal cavity, one on each side of the uterus, and are held in place by ovarian and uterine
ligaments. The ovaries have two functions:

1. Production of hormones, chiefly estrogen and progesterone
2. Stimulation of an ovum’s maturation during each menstrual cycle

At birth, every female infant has all the ova (oocytes) that will be available during her
reproductive years (approximately 2 million cells). These degenerate significantly so that by
adulthood the remaining oocytes number only in the thousands. Of these, only a small percentage
are actually released (about 400 during the reproductive years). Every month, one ovum matures
and is released from the ovary. Any ova that remain after the climacteric (the time surrounding
menopause) no longer respond to hormonal stimulation to mature.

Pelvis

The bony pelvis occupies the lower portion of the trunk of the body. Four bones attached to the
lower spine form the pelvis:

¢ Two innominate bones
e Sacrum
* Coccyx

Each innominate bone is made up of an ilium, pubis, and ischium, which are separate during
childhood but fuse by adulthood. The ilium is the lateral, flaring portion of the hip bone; the pubis
is the anterior hip bone. These two bones join to form the symphysis pubis. The curved space under
the symphysis pubis is called the pubic arch. The ischium is below the ilium and supports the seated
body. An ischial spine, one from each ischium, juts inward to varying degrees. These ischial spines
serve as a reference point for descent of the fetus during labor. The posterior pelvis consists of the
sacrum and the coccyx. Five fused, triangular vertebrae at the base of the spine form the sacrum.
The sacrum may jut into the pelvic cavity, causing a narrowing of the birth passageway. Below the
sacrum is the coccyx, the lowest part of the spine.

The bony pelvis has three functions:
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1. Supports and distributes body weight
2. Supports and protects pelvic organs
3. Forms the birth passageway

Types of pelves

There are four basic types of pelves (Fig. 2.5). Most women have a combination of pelvic
characteristics rather than having one pure type. Each type of pelvis has implications for labor and
birth:

¢ The gynecoid pelvis is the classic female pelvis, with rounded anterior and posterior
segments. This type is most favorable for vaginal birth.

¢ The android pelvis has a wedge-shaped inlet with a narrow anterior segment; it is typical of
the male anatomy.

* The anthropoid pelvis has an anteroposterior diameter that equals or exceeds its transverse
diameter. The shape is a long, narrow oval. Women with this type of pelvis can usually
deliver vaginally, but their infant is more likely to be born in the occiput posterior (back of
the fetal head toward the mother’s sacrum) position.

* The platypelloid pelvis has a shortened anteroposterior diameter and a flat, transverse oval
shape. This type is unfavorable for vaginal birth.

Gynecoid Android Anthropoid Platypelloid

FIG. 2.5 Four types of pelves. The gynecoid pelvis is the typical female pelvis and is optimal for passage
of the fetal head. (From Murray SS, McKinney ES, Gorrie TM: Foundations of maternal-newborn nursing,
ed 6, Philadelphia, 2014, Saunders.)

False and true pelves

The pelvis is divided into the false and true pelves by an imaginary line (linea terminalis) that
extends from the sacroiliac joint to the anterior iliopubic prominence. The upper, or false, pelvis
supports the enlarging uterus and guides the fetus into the true pelvis. The lower, or true, pelvis
consists of the pelvic inlet, the pelvic cavity, and the pelvic outlet. The true pelvis is important
because it dictates the bony limits of the birth canal.

Pelvic diameters
The diameters of the pelvis must be adequate for passage of the fetus during birth (Fig. 2.6).
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FIG. 2.6 (A) Four important pelvic inlet diameters are the anteroposterior, the transverse, and the right
and left oblique diameters. (B) The measurements of the fetal skull determine the reason the fetal head
must turn and change position during birth process to enable the smallest diameter of the infant head to
pass through the smallest diameter of the mother’s pelvis. (A, Modified from Stedman'’s illustrated medical
dictionary, ed 27, Baltimore, 2006, Williams & Wilkins. B, From Gabbe, S, et al: Obstetrics: normal and
problem pregnancies, ed 7, Philadelphia, 2017, Saunders.)

Pelvic inlet
The pelvic inlet, just below the linea terminalis, has obstetrically important diameters. The
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anteroposterior diameter is measured between the symphysis pubis and the sacrum and is the
shortest inlet diameter. The transverse diameter is measured across the linea terminalis and is the
largest inlet diameter. The oblique diameters are measured from the right or left sacroiliac joint to
the prominence of the linea terminalis.

Measurements of the pelvic inlet (Table 2.1) include the following:

* Diagonal conjugate: The distance between the suprapubic angle and the sacral
promontory. The health care provider assesses this measurement during a manual pelvic
examination.

* Obstetric conjugate (the smallest inlet diameter): Estimated by subtracting 1.5 to 2 cm from
the diagonal conjugate (the approximate thickness of the pubic bone). This measurement
determines whether the fetus can pass through the birth canal.

* Transverse diameter: The largest diameter of the inlet. It determines the inlet’s shape.

Table 2.1

Average Pelvic Measurements

Measurement Diameter (cm)
Inlet

Diagonal conjugate 11.5

Obstetric conjugate (true) 9.5-10
Transverse 13.5

Oblique 12.75

Outlet

Anteroposterior 9.5

Biischial 10-12
Posterior sagittal 7.5

Pelvic outlet

The transverse diameter of the outlet is a measurement of the distance between the inner surfaces of
the ischial tuberosities and is known as the biischial diameter. The anteroposterior measurement of
the outlet is the distance between the lower border of the symphysis pubis and the tip of the
sacrum. It can be measured by vaginal examination. The sagittal diameters are measured from the
middle of the transverse diameter to the pubic bone anteriorly and to the sacrococcygeal bone
posteriorly. The coccyx can move or break during the passage of the fetal head, but an immobile
coccyx can decrease the size of the pelvic outlet and make vaginal birth difficult. A narrow pubic
arch can also affect the passage of the fetal head through the birth canal.

Adequate pelvic measurements are essential for a successful vaginal birth. Problems that can
cause a pelvis to be small (e.g., a history of a pelvic fracture or rickets) potentially indicate that
delivery by cesarean section will be necessary.

Breasts

Female breasts (mammary glands) are accessory organs of reproduction. They produce milk after
birth to provide nourishment and maternal antibodies for the infant (Fig. 2.7). The nipple, in the
center of each breast, is surrounded by a pigmented areola. Montgomery glands (Montgomery
tubercles) are small sebaceous glands in the areola that secrete a substance to lubricate and protect
the breasts during lactation.
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FIG. 2.7 The female breast. (A) Side view of a lactating breast. Each lobule of glandular tissue is drained
by a lactiferous duct that eventually opens through the nipple. (B) Anterior view of a lactating breast.
Overlying skin and connective tissue have been removed from the medial side to show the internal
structure of the breast and the underlying skeletal muscle. In nonlactating breasts, the glandular tissue is

much less prominent, with adipose tissue comprising most of each breast. (From Seidel HM, et al:
Mosby’s guide to physical examination, ed 8, St Louis, 2015, Mosby.)

Each breast is composed of 15 to 24 lobes arranged like the spokes of a wheel. Adipose (fatty) and
fibrous tissues separate the lobes. The adipose tissue affects size and firmness and gives the breasts
a smooth outline. Breast size is primarily determined by the amount of fatty tissue and is unrelated
to a woman’s ability to produce milk.

Alveoli (lobules) are the glands that secrete milk. They empty into approximately 20 separate
lactiferous (milk-carrying) ducts. Milk is stored briefly in widened areas of the ducts, called

ampullae or lactiferous sinuses.

Reproductive Cycle and Menstruation

The female reproductive cycle consists of regular changes in secretions of the anterior pituitary
gland, the ovary, and the endometrial lining of the uterus (Fig. 2.8). The anterior pituitary gland, in
response to the hypothalamus, secretes follicle-stimulating hormone (FSH) and luteinizing
hormone (LH). FSH stimulates maturation of a follicle in the ovary that contains a single ovum.
Several follicles start maturing during each cycle, but usually only one reaches final maturity. The
maturing ovum and the corpus luteum (the follicle left empty after the ovum is released) produce
increasing amounts of estrogen and progesterone, which leads to enlargement of the endometrium.
A surge in LH stimulates final maturation and the release of an ovum. Approximately 2 days before

ovulation, the vaginal secretions increase noticeably.
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FIG. 2.8 Female reproductive cycles. This diagram illustrates the interrelationships among the
hypothalamic, pituitary, ovarian, and uterine functions throughout a standard 28-day menstrual cycle. The
variations in basal body temperature are also illustrated. FSH, Follicle-stimulating hormone; GnRH,
gonadotropic releasing hormone; LH, luteinizing hormone. (From Patton KT, Thibodeau GA: Anatomy &

physiology, ed 9, St Louis, 2016, Mosby.)

Ovulation occurs when a mature ovum is released from the follicle about 14 days before the
onset of the next menstrual period. The corpus luteum turns yellow (luteinizing) immediately after
ovulation and secretes increasing quantities of progesterone to prepare the uterine lining for a
fertilized ovum. Approximately 12 days after ovulation, the corpus luteum degenerates if
fertilization has not occurred, and progesterone and estrogen levels decrease. The drop in estrogen
and progesterone levels causes the endometrium to break down, resulting in menstruation. The
anterior pituitary gland secretes more FSH and LH, beginning a new cycle.

The beginning of menstruation, called menarche, occurs at about age 11 to 15 years. Early cycles
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are often irregular and may be anovulatory. Regular cycles are usually established within 6 months
to 2 years of the menarche. In an average cycle, the flow (menses) occurs every 28 days, plus or
minus 5 to 10 days. The flow itself lasts from 2 to 5 days, with a blood loss of 30 to 40 mL and an
additional loss of 30 to 50 mL of serous fluid. Fibrinolysin is contained in the necrotic endometrium
being expelled, and therefore clots are not normally seen in the menstrual discharge.

The climacteric is a period of years during which the woman’s ability to reproduce gradually
declines. Menopause refers to the final menstrual period, although in casual use the terms
menopause and climacteric are often used interchangeably.
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The human sexual response

There are four phases of the human sexual response:

1. Excitement: Heart rate and blood pressure increase; nipples become erect

2. Plateau: Skin flushes; erection occurs; semen appears on tip of penis

3. Orgasmic: Involuntary muscle spasms of the rectum, the vagina, and the uterus occur;
ejaculation occurs

4. Resolution: Engorgement resolves; vital signs return to normal

Physiology of the male sex act

The male psyche can initiate or inhibit the sexual response. The massaging action of intercourse on
the glans penis stimulates sensitive nerves that send impulses to the sacral area of the spinal cord
and to the brain. Stimulation of nerves supplying the prostate and scrotum enhances sensations.
The parasympathetic nerve fibers cause relaxation of penile arteries, which fill the cavernous
sinuses of the shaft of the penis that stretch the erectile tissue so that the penis becomes firm and
elongated (erection). The same nerve impulses cause the urethral glands to secrete mucus to aid in
lubrication for sperm motility. The sympathetic nervous system then stimulates the spinal nerves to
contract the vas deferens and cause expulsion of the sperm into the urethra (emission). Contraction
of the muscle of the prostate gland and seminal vesicles expels prostatic and seminal fluid into the
urethra, contributing to the flow and motility of the sperm. This full sensation in the urethra
stimulates nerves in the sacral region of the spinal cord that cause rhythmical contraction of the
penile erectile tissues and urethra and skeletal muscles in the shaft of the penis, which expel the
semen from the urethra (ejaculation). The period of emission and ejaculation is called male orgasm.

Within minutes, erection ceases (resolution), the cavernous sinuses empty, penile arteries contract,
and the penis becomes flaccid. Sperm can reach the woman’s fallopian tube within 5 minutes and
can remain viable in the female reproductive tract for 4 to 5 days. Of the millions of sperm
contained in the ejaculate, a few thousand reach each fallopian tube, but only one fertilizes the
ovum. The sphincter at the base of the bladder closes during ejaculation so that sperm does not
enter the bladder and urine cannot be expelled.

Physiology of the female sex act

The female psyche can initiate or inhibit the sexual responses. Local stimulation to the breasts,
vulva, vagina, and perineum creates sexual sensations. The sensitive nerves in the glans of the
clitoris send signals to the sacral areas of the spinal cord, and these signals are transmitted to the
brain. Parasympathetic nerves from the sacral plexus return signals to the erectile tissue around the
vaginal introitus, dilating and filling the arteries and resulting in a tightening of the vagina around
the penis. These signals stimulate the Bartholin glands at the vaginal introitus to secrete mucus that
aids in vaginal lubrication. The parasympathetic nervous system causes the perineal muscles and
other muscles in the body to contract. The posterior pituitary gland secretes oxytocin, which
stimulates contraction of the uterus and dilation of the cervical canal. This process (orgasm) is
believed to aid in the transport of the sperm to the fallopian tubes. (This process is also the reason
why sexual abstention is advised when there is a high risk for miscarriage or preterm labor.)

Following orgasm, the muscles relax (resolution), and this is usually accompanied by a sense of
relaxed satisfaction. The egg lives for only 24 hours after ovulation; sperm must be available during
that time if fertilization is to occur.

Get Ready for the NCLEX® Examination!

Key Points

* Puberty is the time when the reproductive organs mature to become capable of reproduction,
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and secondary sex characteristics develop.

¢ A sexually active girl can become pregnant before her first menstrual period because
ovulation occurs before menstruation.

* At birth, every female has all the ova that will be available during her reproductive years.

¢ Testosterone is the principal male hormone. Estrogen and progesterone are the principal
female hormones. Testosterone secretion continues throughout a man’s life, but estrogen and
progesterone secretions are very low after a woman reaches the climacteric.

¢ The penis and scrotum are the male external genitalia. The scrotum keeps the testes cooler
than the rest of the body, promoting normal sperm production.

® The two main functions of the testes are to manufacture sperm and to secrete male hormones
(androgens), primarily testosterone.

¢ The myometrium (middle muscular uterine layer) is functional in pregnancy and labor. The
endometrium (inner uterine layer) is functional in menstruation and implantation of a
fertilized ovum.

¢ The female breasts are composed of fatty and fibrous tissue and of glands that can secrete
milk. The size of a woman's breasts is determined by the amount of fatty tissue and does not
influence her ability to secrete milk.

® The female reproductive cycle consists of regular changes in hormone secretions from the
anterior pituitary gland and the ovary, maturation and release of an ovum, and buildup and
breakdown of the uterine lining.

¢ There are four basic pelvic shapes, but women often have a combination of characteristics. The
gynecoid pelvis is the most favorable for vaginal birth.

* The pelvis is divided into a false pelvis above the linea terminalis and the true pelvis below
this line. The true pelvis is most important in the childbirth process. The true pelvis is further
divided into the pelvic inlet, the pelvic cavity, and the pelvic outlet.

* The egg lives for only 24 hours after ovulation, and fertilization must occur during that time.

Additional Learning Resources
S G Go to your Study Guide for additional learning activities to help you master this

chapter content.
e Go to your Evolve website (http://evolve.elsevier.com/Leifer) for the

following learning resources:

* Animations

* Answer Guidelines for Critical Thinking Questions

¢ Answers and Rationales for Review Questions for the NCLEX Examination
¢ Glossary with English and Spanish pronunciations

¢ Interactive Review Questions for the NCLEX Examination

¢ Patient Teaching Plans in English and Spanish

e Skills Performance Checklists

¢ Video clips and more!

% Online Resources

® Family Support Group: www.4parents.org
¢ Fetal Diagnostic Centers: www.fetal.com

Review Questions for the NCLEX® Examination
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1. Spermatozoa are produced in the:
1. vas deferens.
2. seminiferous tubules.
3. prostate gland.
4. Leydig cells.

2. A woman can keep a diary of her menstrual cycles to help determine her fertile period. She

understands that after ovulation she will remain fertile for:
1. 2 hours.
2. 24 hours.
3.3 to 5 days.
4.7 to 14 days.
3. Which data indicate that a woman may have pelvic dimensions that would be inadequate for
a normal vaginal delivery? A woman with a(n):

1. anthropoid-shaped pelvis with a history of pelvic inflammatory disease
2. gynecoid-shaped pelvis with a history of rickets
3. anthropoid-shaped pelvis that previously delivered a 9-1b infant
4. gynecoid-shaped pelvis with a history of poor nutrition

4. The muscular layer of the uterus that is the functional unit in pregnancy and labor is the:
1. perimetrium.
2. myometrium.
3. endometrium.
4. cervix.

5. During a prenatal clinic visit, a woman states that she probably will not plan to breastfeed
her infant because she has very small breasts and believes she cannot provide adequate milk
for a full-term infant. The best response of the nurse would be:

1. “Ask the physician if he or she will prescribe hormones to build up the breasts.”

2. “I can provide you with exercises that will build up your breast tissue.”

3. “The fluid intake of the mother will determine the milk output.”

4. “The size of the breast has no relationship to the ability to produce adequate
milk.”

6. The nurse is leading a class discussing ovulation and menstruation. The nurse explains that
ovulation occurs:

a. 14 days after the last menstrual period

b. 14 days before the next menstrual period
c. at the 16th day of a 32-day menstrual cycle
d. 1 week before menses occurs

l.band d

2.aand c

3.b only

4.d only

Critical Thinking Questions

1. A patient is admitted to the labor unit. She has not had any prenatal care. Her history shows
that she sustained a fractured pelvis from an automobile accident several years previously.
The patient states she is interested in natural childbirth. What is the nurse’s best response?

2. An adolescent boy fears he is becoming incontinent because he notices his pajama pants are
wet on occasion when he awakes in the morning. He asks if there is medicine to stop this
problem. What is the best response from the nurse?
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Fetal Development

OBJECTIVES

Define each key term listed.

Describe the process of gametogenesis in human reproduction.

Explain human fertilization and implantation.

Describe embryonic development.

Describe fetal development and the maturation of body systems.

Describe the development and functions of the amniotic fluid, placenta, and umbilical
cord.

Compare fetal circulation with circulation after birth.

Explain the similarities and differences in the two types of twins.

O Q1= @9 =

CORS

KEY TERMS

age of viability (p. 38)

amniotic sac (3m-ne-O-tik SAK, p. 37)
autosomes (p. 33)

chorion (KO-ré-6n, p. 37)

decidua (dé-SID-yt-4, p. 37)

diploid (DIP-loid, p. 33)

dizygotic (DZ) (di-zi-GOT-ik, p. 44)
fertilization (p. 34)

gametogenesis (gam-é-to-JEN-&-is, p. 34)
germ layers (p. 37)

haploid (HAP-loid, p. 34)

monozygotic (MZ) (mén-6-z1-GOT-ik, p. 44)
oogenesis (0-0-JEN-&-sis, p. 33)

placenta (pl3-SEN-t3, p. 39)
spermatogenesis (sptir-ma-to-JEN-é-sis, p. 33)
teratogens (TER-3-to-jénz, p. 33)

Wharton jelly (p. 42)
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The human body contains many millions of cells at birth, but life begins with a single cell created
by the fusion of a sperm with an ovum. Deoxyribonucleic acid (DNA) programs a genetic code into
the nucleus of the cell; the nucleus controls the development and function of the cell. Defects in the
DNA code can result in inherited disorders. The genes and chromosomes contained within the
DNA determine the uniqueness of the traits and features of the developing person.

Normal human chromosomes begin in pairs, one supplied by the mother and the other by the
father. Each body cell contains 46 chromosomes, made up of 22 pairs of autosomes (body
chromosomes) and 1 pair of sex chromosomes that determine the sex of the fetus. Each
chromosome contains genes that involve heredity. Cell division then occurs, which is the basis of
human growth and regeneration.

Biological development is not isolated. It is influenced by the external environment, such as
maternal drug use (teratogens that cause damage to growing cells include some prescribed
medications), maternal undernutrition, or maternal smoking. In addition, it is now known that
sounds such as music are heard by the fetus and are recognized by the newborn. All these factors
influence prenatal growth and development. The experience of the fetus during prenatal life
influences the healthy outcome of the newborn and influences susceptibility to diseases that may
occur when the fetus reaches adulthood. Early prenatal care is essential to an optimal outcome of
the pregnancy (see Chapter 4). The experience of the fetus during prenatal life influences both the
healthy outcome of the newborn and the susceptibility to diseases that may occur when the
newborn reaches adulthood.
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Cell division and gametogenesis

The division of a cell begins in its nucleus, which contains the gene-bearing chromosomes. The two
types of cell division are mitosis and meiosis. Mitosis is a continuous process by which the body
grows and develops and dead body cells are replaced. In this type of cell division, each daughter cell
contains the same number of chromosomes as the parent cell. The 46 chromosomes in a body cell are
called the diploid number of chromosomes. The process of mitosis in the sperm is called
spermatogenesis, and in the ovum it is called oogenesis.

Meiosis is a different type of cell division in which the reproductive cells undergo two sequential
divisions. During meiosis, the number of chromosomes in each cell is reduced by half, to 23
chromosomes per cell, each including only one sex chromosome. This is called the haploid number
of chromosomes. This process is completed in the sperm before it travels toward the fallopian tube
and in the ovum if it is fertilized after ovulation. At the moment of fertilization (when the sperm
and the ovum unite), the new cell contains 23 chromosomes from the sperm and 23 chromosomes
from the ovum, thus returning to the diploid number of chromosomes (46); traits are therefore
inherited from both the mother and the father. The formation of gametes by this type of cell
division is called gametogenesis (Fig. 3.1).
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FIG. 3.1 Normal gametogenesis. Four sperm develop from one spermatocyte, each with 23
chromosomes—including one sex chromosome, either an X or a Y. In oogenesis, one ovum develops with
23 chromosomes—including one sex chromosome, always an X. An XY combination produces a boy, and
an XX combination produces a girl. (From Moore KL, Persaud TVN, Torchia MG: The developing human:

clinically oriented embryology, ed 10, Philadelphia, 2016, Saunders.)
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Fertilization

Fertilization occurs when a sperm penetrates an ovum and unites with it, restoring the total number
of chromosomes to 46. It normally occurs in the outer third of the fallopian tube, near the ovary
(Fig. 3.2). The sperm pass through the cervix and the uterus and into the fallopian tubes by means
of the flagellar (whiplike) activity of their tails and can reach the fallopian tubes within 5 minutes
after coitus. As soon as fertilization occurs, a chemical change in the membrane around the
fertilized ovum prevents penetration by another sperm.

Posterior wall
of uterus

Blastocysts

Morula  Eight-cell  Four-cell Two-cell
stage stage stage  Zygote

Fertilization

I i Qocyte
Secondary Follicle . 3o R W in tube
Growing follicle  approaching N\ gt

follicle maturity - Mature

vessels

Epithelium
Released oocyte

Corpus albicans Ruptured follicle

Mature corpus luteum

corpus

Connective tissue] Developing
luteum

Coagulated blood

Endometrium

Atretic (degenerating) follicle

FIG. 3.2 Ovulation and fertilization. Ovulation occurs; the egg is caught by the fimbriae (fingerlike
projections of the fallopian tube) and is guided into the fallopian tube where fertilization occurs. The zygote
continues to multiply (but not grow in size) as it passes through the fallopian tube and implants into the
posterior wall of the uterus. (From Moore KL, Persaud TVN, Torchia MG: The developing human: clinically

oriented embryology, ed 10, Philadelphia, 2016, Saunders.)

The time during which fertilization can occur is brief because of the short life span of mature

gametes. The ovum is estimated to survive for up to 24 hours after ovulation. The sperm remains
capable of fertilizing the ovum for up to 5 days after being ejaculated into the area of the cervix.

Nursing Tip

During sexual counseling, the nurse should emphasize that the survival time of sperm ejaculated
into the area of the cervix may be up to 5 days and that pregnancy can occur with intercourse 5
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days before ovulation.

Sex determination

The sex of human offspring is determined at fertilization. The ovum always contributes an X
chromosome (gamete), whereas the sperm can carry an X or a Y chromosome (gamete). When a
sperm carrying the X chromosome fertilizes the X-bearing ovum, a female offspring (XX) results.
When a Y-bearing sperm fertilizes the ovum, a male offspring (XY) is produced (Fig. 3.3).
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FIG. 3.3 Sex determination. If an X chromosome from the man unites with an X chromosome from the
woman, the offspring will be female (XX). If a Y chromosome from the man unites with an X chromosome
from the woman, the offspring will be male (XY). (From Herlihy B, Maebius NK: The human body in health

and illness, ed 5, Philadelphia, 2014, Saunders.)

Because sperm can carry either an X or a Y chromosome, the male partner determines the sex of
the child. However, the pH of the female reproductive tract and the estrogen levels of the woman's
body affect the survival rate of the X- and Y-bearing sperm as well as the speed of their movement
through the cervix and the fallopian tubes. Thus the female physiology has some influence on
which sperm fertilizes the mature ovum.

By 6 to 7 weeks gestation, the male embryo differentiates under the influence of the Y
chromosome, and testosterone secretion begins by 8 weeks gestation. Female gonadal development
occurs in the presence of estrogen and the absence of testosterone. By 6 to 8 weeks gestation, two
female gonads develop into ovaries, which will produce ova only during fetal life (Moktar et al,
2017).

Nursing Tip

Both mother and father influence the sex of their offspring, although the father contributes the
actual sex chromosome. This fact may reduce blame in some cultures when the child is not of the
desired sex.

Inheritance

Each gene (a segment of the DNA chain) is coded for inheritance. The coded information carried by
the DNA in the gene is responsible for individual traits such as eye and hair color, facial features,
and body shape. Genes carry instructions for dominant and recessive traits. Dominant traits usually
overpower recessive traits and are passed on to the offspring. If only one parent carries a dominant
trait, an average of 50% of the offspring will have (and thus display) that dominant trait. If each
parent carries a recessive trait, there is a higher chance that one of the offspring will display that
trait (Fig. 3.4).
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FIG. 3.4 Inheritance. This figure shows how a disorder carried as a recessive trait can be passed along
to an offspring when each parent is a carrier of that recessive trait. D represents a dominant gene; r
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represents a recessive gene.

Knowledge of inheritance enables the nurse to offer information related to reproductive decision
making and suggest referral when needed to potential parents. Most genes are paired, with only
one of the pair passing on to the fertilized egg from the mother and one from the father. An
alteration or defect in one gene can cause a disorder in the developing fetus that is termed a recessive
disorder, whereas a defect in both genes of the pair is known as a dominant disorder in the fetus.
When a single defective gene is passed to the fetus and the other gene is normal, the newborn has
only a 50% chance of developing the disorder. Therefore it is important for the nurse to inform the
parents that each pregnancy has a 50% chance of resulting in an affected child and that giving birth
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to one child with a genetic disorder does not increase the chance of the next child having that
genetic defect. Genetic testing can diagnose disorders, predict risk of future disorders, and assist in
reproductive decisions. The nurse must understand the trends and changes and assist patients to
find the resources that are available to meet individual needs of parents. Examples of autosomal
dominant and autosomal recessive disorders of newborns are presented in subsequent chapters.

Tubal transport of the zygote

The zygote is the cell formed by the union of the sperm and the ovum, and it is transported through
the fallopian tube and into the uterus. Fertilization normally occurs in the outer third of the
fallopian tube. During transport through the fallopian tube, the zygote undergoes rapid mitotic
division, or cleavage. Cleavage begins with two cells, which subdivide into four and then eight cells
to form the blastomere. The size of the zygote does not increase; rather, the individual cells become
smaller as they divide and eventually form a solid ball called the morula (see Fig. 3.2).

The morula enters the uterus on the third day and floats there for another 2 to 4 days. The cells
form a cavity, and two distinct layers evolve. The inner layer is a solid mass of cells called the
blastocyst (see Fig. 3.2), which develops into the embryo and the embryonic membranes. The outer
layer of cells, called the trophoblast, develops into an embryonic membrane, the chorion.
Occasionally the zygote does not move through the fallopian tube and instead becomes implanted
in the lining of the tube, resulting in a tubal ectopic pregnancy (see Chapter 5).

Implantation of the zygote

The zygote usually implants in the upper section of the posterior uterine wall. The cells burrow into
the prepared lining of the uterus, called the endometrium. The endometrium is now called the
decidua; the area under the blastocyst is called the decidua basalis and gives rise to the maternal part
of the placenta (Fig. 3.5).
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FIG. 3.5 The pregnant uterus at 4 weeks showing the relationship of the fetal membranes to the decidua
of the uterus and the embryo. (From Moore KL, Persaud TVN, Torchia MG: The developing human:
clinically oriented embryology, ed 10, Philadelphia, 2016, Saunders.)
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Development
Cell differentiation

During the week between fertilization and implantation, the cells within a zygote are identical to
one another. After implantation the cells begin to differentiate and develop special functions. The
chorion, amnion, yolk sac, and primary germ layers appear.

Chorion

The chorion develops from the trophoblast (outer layer of embryonic cells) and envelops the
amnion, embryo, and yolk sac. It is a thick membrane with fingerlike projections called villi on its
outermost surface. The villi immediately below the embryo extend into the decidua basalis on the
uterine wall and form the embryonic or fetal portion of the placenta (Fig. 3.6).

Maternal arteriole

Endometrium
Maternal venule
Chorionic villi
Maternal blood

Fetal arteriole
Fetal venule

Umbilical—
arteries

Umbilical cord

FIG. 3.6 Maternal-fetal circulation showing the relationship of the fetus and the placenta in the uterus.

Close placement of the fetal blood supply to the maternal blood in the placenta is shown. The maternal

blood in the lacuna permits the diffusion of nutrients and other substances; some harmful substances are

prevented from passing through by a thin placental barrier. No mixing of fetal or maternal blood occurs.
(From Patton KT, Thibodeau GA: Anatomy & physiology, ed 9, St. Louis, 2016, Mosby.)

Amnion
The amnion is the second membrane; it is a thin structure that envelops and protects the embryo. It
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forms the boundaries of the amniotic cavity, and its outer aspect meets the inner aspect of the
chorion.

The chorion and the amnion together form an amniotic sac filled with fluid (bag of waters) that
permits the embryo to float freely. Amniotic fluid is clear, has a mild odor, and often contains bits of
vernix (fetal skin covering) or lanugo (fetal hair on the skin). The volume of amniotic fluid steadily
increases from about 30 mL at 10 weeks gestation to 350 mL at 20 weeks. The volume of fluid is
about 1000 mL at 37 weeks. In the latter part of pregnancy, the fetus may swallow up to 400 mL of
amniotic fluid per day and normally excretes urine into the fluid. The following are functions of
amniotic fluid:

* Maintains an even temperature

¢ Prevents the amniotic sac from adhering to the fetal skin

¢ Allows symmetrical growth

¢ Allows buoyancy and fetal movement

* Acts as a cushion to protect the fetus and the umbilical cord from injury

Yolk Sac

On the ninth day after fertilization, a cavity called the yolk sac forms in the blastocyst. It functions
only during embryonic life and initiates the production of red blood cells. This function continues
for about 6 weeks until the embryonic liver takes over. The umbilical cord then encompasses the
yolk sac, and the yolk sac degenerates.

Germ Layers

After implantation, the zygote in the blastocyst stage transforms its embryonic disc into three
primary germ layers known as ectoderm, mesoderm, and endoderm. Each germ layer develops into a
different part of the growing embryo. The specific body parts that develop from each layer are
listed in Box 3.1.

Box 3.1

Body Parts That Develop From the Primary Germ Layers

Ectoderm

Outer layer of skin

Oil glands and hair follicles of skin
Nails and hair

External sense organs

Mucous membrane of mouth and anus

Mesoderm

True skin

Skeleton

Bone and cartilage
Connective tissue
Muscles

Blood and blood vessels
Kidneys and gonads

Endoderm

Lining of trachea, pharynx, and bronchi
Lining of digestive tract
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Lining of bladder and urethra

Prenatal developmental milestones

Table 3.1 presents the developmental milestones during intrauterine development. Developmental
milestones exist in fetal growth and development, as they do in growth and development after
birth. Three basic stages characterize prenatal development: zygote, embryo, and fetus. The zygote
continues to grow and develop as it passes through the fallopian tube and implants into the wall of
the uterus. The period of development from 2 to 8 weeks is known as the embryonic stage; the
developing infant is called an embryo. From the ninth week of development until birth, the

developing infant is called a fetus. By the second week after fertilization, the ectoderm, endoderm,

and amnion begin to develop.

Table 3.1

Embryonic and Fetal Development

Length

Age and Devel
weight

Week 3 1.5- Cardio

2.5 mm | Single

heart i

Nervoi

Neura

forms,

primit

spinal

brain .

Neural
groove

Cut surface
of amnion

Neural groove

Neural fold
in region of
developing
spinal cord

Location of
primitive streak

¢

Actual size 2.5 mm

Neural fold
in region of
developing
brain

Yolk sac

First pairs
of somites

Connecting
stalk

Part of
chorionic sac

Week 4

107

3.5-
4 mm

GI: Es
and tr
separ
stoma
Nervoi



Neura
closes
forebr
forms
Muscu
Upper
lower
buds ¢
Senses
and ey
to fort

Week 6

108

11-
13 mm

Senses
Audit
forms,
obviol
Cardio
Heart
four ¢
GI: Ne
cavity
upper



External
acoustic  Auricular hillocks
meatus forming auricle of

_ external ear
Eyelid

Pigmented

eye
N;s()cﬂ:cnmal A Digital
J rays of
Nasal pit hand
plate
Umbilical cord F
oot plate
Heart P
prominence
@ Actual size 11.0 mm
|
S P
Py
o
e
P
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Scalp vascular Auricle of

. . | external ear

Eyelid s R

Eye \ Shoulder

Nose > ()

Mouth 2L Lower
~ N jaw

Wrist

Umbilical K Arm

CO rd = (. Y /

Toes —GCW g/ Elbow

separated

Knee
Sole of foot

Actual size 30.0 mm

Week 17
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Ovari
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No
subcu
fatis
Thin s
allows
vessel
to be ¥

Week 25

111

28 cm
(11.2
inches)
crown—
heel
780 g
11b

10 oz)

Wrink
lean b
result
lack o
subcu
fat.
Eyes e
Fetus
viable
Mothe
strong
movel
(quick
Fetus
scheds
sleepi:
movir
Verni:
is pres
skin.
Lanug
body.
Browr
forme
Lungs
secrets
surfact
Finges
preser
Respir
movel
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Week 29

112

38 cm
(15
inches)
crown—
heel
1260 g
21b

10 oz)

Fetus
stable
(ceph:
positic
utero.
Centr:
nervo
is fune
Skin is
wrink
becau:
preser
subcu
fat.
Spleer
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cells.
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surfac
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Week 36
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crown—
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2500 g
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12 0z)
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NOTE: Full term is considered 39 to 40 weeks gestation. The crown-heel length is 48 to 52 cm (18 to 21 inches), and the weight is
3000 to 3600 g (61b 10z to 7 Ib 15 0z).

GI, Gastrointestinal.

Figures from Moore KL, Persaud TVN, Torchia MG: The developing human: clinically oriented
embryology, ed 10, Philadelphia, 2016, Saunders.

By the third week the mesoderm and neural tube form, and the primitive heart begins to pump. It
is at this time that some women first realize they have “missed” their menstrual period and suspect
they are pregnant (therefore the fetus is affected by maternal influences before the pregnancy
becomes known).

‘ Nutrition Considerations

Folic Acid and Neural Tube Defects

It is now known that folic acid supplements can prevent most neural tube defects such as spina
bifida. However, in an unplanned pregnancy, it is possible for a neural tube defect to occur before
a woman knows she is pregnant. Early prenatal care with good nutrition and folic acid
supplements are desirable so the embryo is protected in the very first days and weeks of
development (see Chapter 4).

By 8 weeks gestation the ovaries or testes are present, the beginnings of all systems have
developed, and there is movement in the extremities. The fetal period begins at the ninth week, and
by 10 weeks the external genitalia are visible on ultrasound examination. At the end of the first
trimester (at approximately 12 weeks) maternal-fetal circulation is established. At this time the
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placenta attaches to the uterine wall. Failure of adequate attachment of the placenta to the uterine
wall can result in spontaneous abortion (miscarriage) at 12 weeks. An abnormal attachment to the
uterine wall can result in placenta accreta or placenta previa, which will manifest as a serious
complication at birth (see Chapter 8). At 14 weeks the fetus moves in response to external stimuli.
By 20 weeks gestation the lungs have matured functionally enough for the fetus to survive outside
the uterus (age of viability), but special care in the neonatal intensive care unit would be required.
The status of the fetus in utero can be monitored by ultrasound and fetal tests as well as home
monitoring of fetal movements (kick counts) (see Chapter 5). By 28 weeks the eyes open, and the
fetal position in the uterus becomes more stable. The fetus is considered to be full term at 39 to 40
weeks gestation.

Infant survival and development at birth depend not only on the infant’s biological development
but also on the response of the parent (see Table 15.5). The preparation of the parents during
pregnancy is vital to the development of a positive, nurturing relationship between the parents and
infant. The development of the fetus (see Table 3.1) can be correlated with the psychological and
physical changes in the mother that occur prenatally (see Table 4.6).
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Accessory structures of pregnancy

The placenta, umbilical cord, and fetal circulation support the fetus as it completes prenatal life and
prepares for birth.

Placenta

The placenta (afterbirth) is a temporary organ for fetal respiration, nutrition, and excretion. It also
functions as an endocrine gland. The placenta forms when the chorionic villi of the embryo extend
into the blood-filled spaces of the mother’s decidua basalis. The maternal part of the placenta arises
from the decidua basalis and has a beefy, red appearance. The fetal side of the placenta develops
from the chorionic villi and the chorionic blood vessels. The amnion covers the fetal side and the
umbilical cord and gives them a grayish, shiny appearance at term. An enlarged placenta may
signal maternal diabetes mellitus and may indicate increased morbidity of the fetus in the neonatal
period or a later stage of life (Burton et al, 2017). Stress, undernutrition, exposure to steroids during
pregnancy, and chronic hypoxia can cause a small placenta (see Chapter 8).

The placenta plays an important role in fetal development and has a clinical impact that extends
beyond 9 months gestation (Burton et al, 2017).

<*>5|Nursing Tip

The placenta is much larger than the developing infant during early pregnancy, but the fetus
grows faster. At term, the placenta weighs about one-sixth the weight of the infant. Placenta weight
can be an important indicator of nutritional or environmental problems in the newborn that may
require follow-up care.

Placental Transfer

A thin membrane separates the maternal and fetal blood, and the two blood supplies do not
normally mix (see Fig. 3.5). However, separation of the placenta at birth may allow some fetal blood
to enter the maternal circulation, which can cause problems with fetuses in subsequent pregnancies
if the blood types are not compatible (see Chapter 5).

Fetal deoxygenated blood and waste products leave the fetus through the two umbilical arteries
and enter the placenta through the branch of a main stem villus, which extends into the intervillous
space (lacuna). Oxygenated, nutrient-rich blood from the mother spurts into the intervillous space
from the spiral arteries in the decidua (see Figs. 3.5 and 3.6). The fetal blood releases carbon dioxide
and waste products and takes in oxygen and nutrients before returning to the fetus through the
umbilical vein.

The thin placental membrane provides some protection but is not a barrier to most substances
ingested by the mother. Many harmful substances such as drugs (therapeutic and recreational),
nicotine, and viral infectious agents are transferred to the fetus and may cause fetal drug addiction,
congenital anomalies, or fetal infection.

Placental Hormones

Four hormones are produced by the placenta: progesterone, estrogen, human chorionic
gonadotropin (hCG), and human placental lactogen (hPL).

Progesterone

Progesterone is first produced by the corpus luteum and later by the placenta. It has the following
functions during pregnancy:

* Maintains uterine lining for implantation of the zygote
* Reduces uterine contractions to prevent spontaneous abortion
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* Prepares the glands of the breasts for lactation
¢ Stimulates testes to produce testosterone, which aids the male fetus in developing the
reproductive tract

Estrogen
Estrogen has three important functions during pregnancy:

1. Stimulates uterine growth
2. Increases the blood flow to uterine vessels
3. Stimulates development of the breast ducts to prepare for lactation

The effects of estrogen not directly related to pregnancy include the following:

* Increased skin pigmentation (such as the “mask of pregnancy”)
* Vascular changes in the skin and the mucous membranes of the nose and mouth
* Increased salivation

Human chorionic gonadotropin

hCG is the hormone “signal” sent to the corpus luteum that conception has occurred. hCG causes
the corpus luteum to persist and to continue the production of estrogen and progesterone to sustain
pregnancy. hCG is detectable in maternal blood as soon as implantation occurs—usually 7 to 9 days
after fertilization—and is the basis for most pregnancy tests.

Human placental lactogen

hPL is also known as human chorionic somatomammotropin. hPL causes decreased insulin
sensitivity and utilization of glucose by the mother, making more glucose available to the fetus to
meet growth needs.

Umbilical cord

The umbilical cord develops with the placenta and fetal blood vessels and is the lifeline between the
mother and fetus. Two arteries carry blood away from the fetus, and one vein returns blood to the
fetus. Wharton jelly covers and cushions the cord vessels and keeps the three vessels separated.
The vessels are coiled within the cord to allow movement and stretching without restricting
circulation. The normal length of the cord is about 55 cm (22 inches). The umbilical cord usually
protrudes from the center of the placenta.

Memory Jogger

An easy way to remember the number and type of umbilical cord vessels is the woman’s name
AVA: Artery, Vein, Artery.
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Fetal circulation

After the fourth week of gestation, circulation of blood through the placenta to the fetus is well
established (Fig. 3.6). Because the fetus does not breathe and the liver does not have to process most
waste products, several physiological diversions in the prebirth circulatory route are needed. There
are three fetal circulatory shunts:

1. Ductus venosus: diverts some blood away from the liver as it returns from the placenta

2. Foramen ovale: diverts most blood from the right atrium directly to the left atrium, rather
than circulating it to the lungs

3. Ductus arteriosus: diverts most blood from the pulmonary artery into the aorta

Circulation before birth

Oxygenated blood enters the fetal body through the umbilical vein. About half of the blood goes to
the liver through the portal sinus, with the remainder entering the inferior vena cava through the
ductus venosus. Blood in the inferior vena cava enters the right atrium, where most passes directly
into the left atrium through the foramen ovale. A small amount of blood is pumped to the lungs by
the right ventricle. The rest of the blood from the right ventricle joins the blood from the left
ventricle through the ductus arteriosus. After circulating through the fetal body, blood containing
waste products is returned to the placenta through the umbilical arteries.

Circulation after birth

Fetal shunts are not needed following birth after the infant breathes and blood is circulated to the
lungs. The foramen ovale closes because pressure in the right side of the heart falls as the lungs
become fully inflated, and there is now little resistance to blood flow. The infant’s blood oxygen
level rises, causing the ductus arteriosus to constrict. The ductus venosus closes when the flow from
the umbilical cord stops (Fig. 3.7).
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FIG. 3.7 Changes in fetal-newborn circulation at birth. The changes in the circulation of the fetus and
the neonate are shown. The ductus arteriosus, ductus venosus, and foramen ovale are shunts that close
because of the expansion of the lungs and pressure changes within the heart. (From McKinney ES, et al:

Maternal-child nursing, ed 5, St. Louis, 2017, Saunders.)

Closure of Fetal Circulatory Shunts

The foramen ovale closes functionally (temporarily) within 2 hours after birth and permanently by
age 3 months. The ductus arteriosus closes functionally within 15 hours and permanently in about 3
weeks. The ductus venosus closes functionally when the cord is cut and permanently in about 1
week. After permanent closure, the ductus arteriosus and the ductus venosus become ligaments.

Because the foramen ovale and ductus arteriosus are initially closed functionally, some conditions
may cause one or the other to reopen after birth. A condition that impedes full lung expansion (e.g.,
respiratory distress syndrome) can increase resistance to blood flow from the heart to the lungs,
causing the foramen ovale to reopen. Similar conditions often reduce the blood oxygen levels and
can cause the ductus arteriosus to remain open. See Chapter 26 for further discussion of newborn
congenital cardiac problems.

Fetal Lung Preparation for Birth

Fluid in the fetal lung maintains lung expansion and allows for lung growth. Lung fluid decreases
during labor to provide for transition to extrauterine breathing of air. Several hormones increase in
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the fetus during the labor process that decrease lung fluid production and increase lung fluid
resorption to prepare the lung to accept air. In cesarean sections or rapid delivery, this process is
limited and thought to be the cause of “wet lung” in the newborn (Ross and Ervin, 2017).
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Impaired prenatal development and subsequent iliness

Research has shown that undernutrition in utero can result in permanent changes in fetal structure,
physiology, and metabolism and can influence the development of conditions such as heart disease
and stroke in adult life (see Health Promotion box). Other factors that influence health in later life
can be the exposure to toxins in utero or factors that occur in the first 3 years of growth and
development following birth.

o
rg Health Promotion

Healthy People 2030: Fetal Nutrition and Development

The growth of the fetus is limited by the nutrients and oxygen received from the mother. A
mother’s ability to nourish her fetus is established in her own fetal life and by her adult nutritional
experience. Therefore to prevent illness in the next generation, there must be a focus on the
health practices of this generation. A healthy mother can produce a healthy child who is less
prone to develop illness. Part of the goal of Healthy People 2030 is to develop a healthy lifestyle in all
people so that as parents they can nourish and parent healthy children for the next generation.

During the first 3 months of fetal life, the fetus is most susceptible to external influences such as
undernutrition. However, different organs and tissues undergo rapid development at specific times
during gestational life and are therefore very sensitive to undernourishment or viral or toxic
influences during these periods.

Infants with intrauterine growth restriction may have a reduced number of cells in their organs
and can be predisposed to the development of specific diseases later in life. For example, a reduced
number of pancreatic beta cells can impair insulin secretion and result in a health problem in the
adult. Obesity, inactivity, and other factors during the life span influence the timing and severity of
adult-onset diseases.

It is also possible that in utero changes in vascular or renal structures or in hormonal systems
resulting from in utero malnourishment can influence the development of hypertension later in life.
Studies have also shown that impaired fetal liver growth in late gestation can permanently impair
lipid metabolism and predispose to increased cholesterol levels in adult life. A reduced liver size
can be identified by measuring abdominal circumference at birth.

Nursing Tip

The best assessment of fetal growth takes weight, length of gestation, placental size, and newborn
head and abdominal circumference into consideration.
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Multifetal pregnancy

Twins occur in 33.5/1000 pregnancies in the United States (Martin et al, 2017). When hormones are
given to assist with ovulation, twinning and other multifetal births (triplets, quadruplets, and
quintuplets) are more likely to occur. The first set of septuplets (seven fetuses) to survive was born
in the United States in 1997. In 2009, the first set of octuplets was born, all of whom survived.
Monozygotic (MZ) twins (Fig. 3.8A), often called identical twins, are genetically identical, are of
the same sex, and look alike because they develop from a single fertilized ovum. Physical
differences between monozygotic twins are caused by prenatal environmental factors involving
variations in the blood supply from the placenta. Most monozygotic twins begin to develop at the
end of the first week after fertilization. The result is two identical embryos, each with its own
amnion but with a common chorion and placenta and some common placental vessels. If the
embryonic disc does not divide completely, various types of conjoined (formerly called Siamese)
twins may form. They are named according to the regions that are joined (e.g., thoracopagus
indicates an anterior connection of the thoracic regions). Conjoined twins have a single amnion.
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FIG. 3.8 Multiple births. (A) Identical (monozygotic) twins develop when the embryonic tissue from a
single egg splits to form two individuals. The twins share the placenta. (B) Fraternal (dizygotic) twins
develop when two different ova are fertilized at the same time by two different sperm, producing separate
zygotes. Each twin has its own placenta, amnion, and chorion. (From Thibodeau GA, Patton KT: Anatomy

& physiology, ed 9, St. Louis, 2016, Mosby.)

Dizygotic (DZ) twins (Fig. 3.8B), also called fraternal twins, may or may not be of the same sex,
and they develop from two separate ova fertilized by two separate sperm. Dizygotic twins always
have two amnions, two chorions, and two placentas, although their chorions and placentas
sometimes fuse. Dizygotic twin pregnancies tend to repeat in families, and the incidence increases
with maternal age. The twins are about as much alike as any other siblings.

Many twins or higher multiples are born prematurely because the uterus becomes overly
distended. The placenta may not be able to supply sufficient nutrition to both fetuses, with the
result that one or both twins is smaller than average.

Get Ready for the NCLEX® Examination!

Key Points

¢ The uniqueness of each individual results from the blending of genes on the 46 chromosomes
contained in each body cell and the environment of the embryo and fetus during
development.
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¢ Gametogenesis in the male is called spermatogenesis. Each mature sperm has 22 autosomes
plus either an X or a Y sex chromosome for a total of 23. Gametogenesis in the female is called
oogenesis. It begins at ovulation and is not completed until fertilization occurs. The mature
ovum has 22 autosomes plus the X sex chromosome for a total of 23. At conception the total
number of chromosomes is restored to 46.

* When the ovum is fertilized by an X-bearing sperm, a female offspring results; when it is
fertilized by a Y-bearing sperm, a male offspring results.

» After fertilization in the fallopian tube, the zygote enters the uterus, where implantation is
complete by 7 days after fertilization. If the zygote fails to move through the tube,
implantation occurs there, and a tubal ectopic pregnancy results.

¢ When implantation occurs in the uterine lining, the cells of the zygote differentiate and
develop into the following structures: chorion, amnion, yolk sac, and primary germ layers.
The chorion develops into the embryonic or fetal portion of the placenta; the amnion encloses
the embryo and the amniotic fluid; the primary germ layers develop into different parts of the

growing fetus; and the yolk sac, which functions only during embryonic life, begins to form
red blood cells.

* The three germ layers of the embryo are the ectoderm, the mesoderm, and the endoderm. All
structures of the individual develop from these layers.
e All body systems are formed and functioning in a simple way by the end of the eighth week.

* The accessory structures of pregnancy are the placenta, umbilical cord, and fetal circulation.

These structures continuously support the fetus throughout prenatal life in preparation for
birth.

® The amniotic fluid maintains an even temperature around the fetus, allows free floating and
symmetrical growth, and acts as a cushion to protect the fetus and the umbilical cord.

* The placenta is an organ for fetal respiration, nutrition, and excretion. It is also a temporary
endocrine gland that produces progesterone, estrogen, human chorionic gonadotropin, and
human placental lactogen.

¢ The umbilical cord contains two arteries that carry blood away from the fetus and one vein
that carries blood fo the fetus.

¢ Fetal circulation transports oxygen and nutrients to the fetus and disposes of carbon dioxide
and other waste products from the fetus. The temporary fetal circulatory structures are the
foramen ovale, the ductus arteriosus, and the ductus venosus. They divert most blood from
the fetal liver and lungs because these organs do not fully function during prenatal life.

* Monozygotic twins develop from a single ovum and are identical. Dizygotic twins develop
from two separate ova and two separate sperm and have a separate amnion and placenta.

Additional Learning Resources

S G Go to your Study Guide for additional learning activities to help you master this

chapter content.
e Go to your Evolve website (http://evolve.elsevier.com/Leifer) for the

following learning resources:

* Animations

* Answer Guidelines for Critical Thinking Questions

¢ Answers and Rationales for Review Questions for the NCLEX Examination
¢ Glossary with English and Spanish pronunciations

¢ Interactive Review Questions for the NCLEX Examination

e Patient Teaching Plans in English and Spanish

e Skills Performance Checklists

¢ Video clips and more!
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Online Resources

* Female Reproductive System:
www.nlm.nih.gov/medlineplus/femalereproductivesystem.html
¢ Fetal Diagnostic Centers: www.fetal.com

¢ Intrauterine Growth Restriction:
http://familydoctor.org/online/famdocen/home/women/pregnancy/fetal/313.html
* Male Reproductive System: www.nlm.nih.gov/medlineplus/malereproductivesystem.html

Review Questions for the NCLEX® Examination

1. The child’s sex is determined by the:
1. dominance of either the X or the Y chromosome.
2. number of X chromosomes in the ovum.
3. ovum, which contributes either an X or a Y chromosome.
4. sperm, which contains either an X or a Y chromosome.
2. A woman who wants to become pregnant should avoid all medications unless they are
prescribed by a physician who knows she is pregnant because:
1. the placenta allows most medications to cross into the fetus.
2. medications often have adverse effects when taken during pregnancy.
3. fetal growth is likely to be slowed by many medications.
4. the pregnancy is likely to be prolonged by some medications.
3. When a couple has unprotected sexual intercourse 3 days before the woman ovulates, the
risk of the woman becoming pregnant is:
1. limited because the ova lives only for 24 hours.
2. very high because both the ova and the sperm are capable of fertilizing at that
time.
3. unknown.
4. very low because that is not the woman’s “fertile period.”
4. The purpose of the foramen ovale is to:
1. increase fetal blood flow to the lungs.
2. limit blood flow to the liver.
3. raise the oxygen content of fetal blood.
4. reduce blood flow to the lungs.
5. Why are twins often born early?
1. The uterus becomes overdistended.
2. The placenta becomes distended.
3. The woman’s body cannot tolerate the weight.
4. The fetuses become too large to deliver vaginally.
6. The nurse is responsible to examine the umbilical cord of the newborn infant. The nurse
knows that:
a. the umbilical cord has 2 veins and 1 artery
b. the umbilical cord has 2 arteries and 1 vein
c. the umbilical cord has 2 arteries and 2 veins
d. umbilical arteries carry blood away from the fetus
e. umbilical arteries carry blood to the fetus
l.aande
2.bande
3.band d
4.cand d

Critical Thinking Questions

1. A patient discusses her family planning decisions. She states that she will come to the clinic
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for prenatal care and will begin to take prenatal vitamins as soon as she knows she is
pregnant. What would be the best response from the nurse?

2. A patient at 32 weeks gestation states that she wants to deliver her infant now because she
feels so “big and uncomfortable.” She states that she knows the infant has been fully formed
since the first trimester and does not mind if it is a little small at birth. What would be the
best response from the nurse?
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Prenatal Care and Adaptations to Pregnancy

OBJECTIVES

. Define each key term listed.

. List the goals of prenatal care.

. Discuss prenatal care for a normal pregnancy.

. Explain the nurse’s role in prenatal care.

Calculate the expected date of delivery and duration of pregnancy.

Differentiate among the presumptive, probable, and positive signs of pregnancy.
Describe the physiological changes that occur during pregnancy.

Identify nutritional needs for pregnancy and lactation.

Discuss the importance and limitations of exercise in pregnancy.

10. Describe patient education related to travel and common discomforts of pregnancy.

11. Discuss nursing support for emotional changes that occur in a family during pregnancy.
12. Identify special needs of the pregnant adolescent, the single parent, and the older couple.
13. Apply the nursing process in developing a birth plan.

14. Identify the effects of medication ingestion on pregnancy and lactation.

15. Review immunization administration during pregnancy.

O 0N U W

KEY TERMS

abortion (p. 51)

antepartum (p. 47)

aortocaval compression (a-6r-t6-KA-vil kém-PRESH-tin, p. 57)
birth plan (p. 76)

Braxton Hicks contractions (p. 53)
Chadwick’s sign (p. 53)

chloasma (p. 53)

colostrum (kd-LOS-trtim, p. 56)
estimated date of delivery (EDD) (p. 49)
gestational age (p. 51)

Goodell’s sign (p. 53)

gravida (GRAV-i-d3, p. 51)

Hegar’s sign (p. 53)

intrapartum (p. 47)

lactation (1k-TA-shiin, p. 56)

128



last normal menstrual period (LNMP) (p. 48)
lightening (p. 57)

McDonald’s sign (p. 53)

Multipara (mtil-TIP-3-r4, p. 51)
Nigele’s rule (NA-gé-lez ril, p. 52)
para (PAR-3, p.- 51)

postpartum (p. 47)

primigravida (pri-mi-GRAV-i-d3, p. 51)
primipara (pri-MIP-4-r3, p. 51)
pseudoanemia (sii-d6-a-NE-me-4, p. 57)
quickening (p. 53)

supine hypotension syndrome (p. 57)

trimesters (p. 52)

http://evolve.elsevier.com/Leifer

Pregnancy is a temporary, physiological (that is, normal) process that affects a woman physically
and emotionally. All systems of her body adapt to support the developing fetus. There are three
phases of pregnancy: antepartum or prenatal (before birth), intrapartum (during birth), and
postpartum (after birth). The focus of nursing care during pregnancy is to teach the mother how to
maintain good health or, in the case of a mother with a condition that places her or her fetus at risk,
to improve her health as much as possible to promote a healthy outcome for both mother and fetus.
Good prenatal care can also help prevent adult-onset diseases in the infant. This chapter reviews
prenatal care, the physiological and psychological changes of pregnancy, and nursing care to meet

the needs of women and families.
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Goals of prenatal care

Prenatal care is a primary example of preventive medicine.

Early and regular prenatal care is the best way to ensure a healthy outcome for both mother and
child. Obstetricians, family practice physicians, certified nurse-midwives, and nurse practitioners
provide prenatal care. The nurse assists the health care provider in evaluating the expectant
family’s physical, psychological, and social needs and teaches the woman self-care. The major goals
of prenatal care are as follows:

* Promote the health of the mother, fetus, newborn, and family.

¢ Ensure a safe birth for mother and child by promoting good health habits and reducing risk
factors.

¢ Teach health habits that may be continued after pregnancy.

¢ Educate in self-care for pregnancy.

¢ Develop a partnership with parents and family to provide continuous and coordinated
health care.

¢ Provide physical care.

¢ Prepare parents for the responsibilities of parenthood.

To achieve these goals, health care providers must do more than offer physical care. Health care
providers must work as an interprofessional team to create an environment that allows for cultural
and individual differences, while being supportive of the entire family.

<D Nursing Tip

The major roles of the nurse during prenatal care include collecting data from the pregnant
woman, identifying and reevaluating risk factors, educating in self-care, providing nutrition
counseling, and promoting the family’s adaptation to pregnancy.

@ Legal and Ethical Considerations

Documenting abnormal data such as high blood pressure must be followed by documentation of
intervention or referral for follow-up care.
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Preconception care

Recent studies have revealed that prenatal influences have a long-term effect on the adult health of
the newborn infant. During pregnancy, maternal diet, exercise, smoking, stress, drugs, and
environmental pollutants can affect the adult health of the developing fetus; therefore the current
goal of prenatal care is no longer limited to the outcome of a healthy mother and newborn, but is
expanded to the prevention of adult disease in the newborn infant. This expanded focus may result
in reduction of noncommunicable diseases in developed and underdeveloped countries and have
an impact on global health. At the 2017 International Meeting for Autism Research, discussion
included a study that examined how smoking during pregnancy may affect the developing eggs of
a female fetus, which may affect the grandchildren of the smoker, especially related to autism
spectrum disorder. Pregnancy wellness begins before conception occurs (Afshar and Hans, 2017).
Preconception care involves a discussion of pregnancy intention, access to care, use of
multivitamins and folic acid, smoking, sexually transmitted infections, illicit drug use, and mental
health issues. Education related to healthy weight and glycemic control, use of teratogenic
medications, and discussion of family history and chronic illness should also be provided.
Interview forms are available to use as a guide from
http://www.marchofdimes.org/pregnancy/your-checkup-before-pregnancy.aspx.

Optimal obstetric care includes the following;:

* Preconception care: Includes preparation for the impact the newborn will have on family
dynamics and preparation and follow-up of the preconception interview.

* Prenatal care: Involves the monitoring, care, and management of issues arising during
pregnancy.

* Intrapartum care: Involves the continuous presence and support of the parents by a labor
and delivery nurse or doula during the birth process.

* Postpartum care: Involves supporting the adjustment after birth including encouragement to
breast feed, skin-to-skin contact, and bonding while reducing separations and
interruptions. Early discharge to a busy household can interfere in mother—infant bonding
in early postpartum days. Follow-up care of mother and infant is important.
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Prenatal visits

Ideally health care for childbearing begins before conception. Preconception care identifies risk
factors that may be changed before conception to reduce their negative impact on the outcome of
pregnancy. For example, the woman may be counseled about how to improve her nutritional state
before pregnancy or may receive immunizations to prevent infections that would be harmful to the
developing fetus. An adequate folic acid intake before conception can reduce the incidence of congenital
anomalies (see Chapter 14). Some risk factors cannot be eliminated, such as preexisting diabetes, but
preconception care helps the woman to begin pregnancy in the best possible state of health.

Prenatal care should begin, if not before conception, as soon as a woman suspects that she is
pregnant. A complete history and physical examination will help identify problems that may affect
the woman or her fetus. The history should include the following;:

* Obstetric history: Number and outcomes of past pregnancies; problems in the mother or
infant

* Menstrual history: Usual frequency of menstrual cycles and duration of flow; first day of the
last normal menstrual period (LNMP); any “spotting” since LNMP

* Contraceptive history: Type used; whether an oral contraceptive was taken before the woman
realized she might be pregnant; whether an intrauterine device is still in place

* Medical and surgical history: Infections such as hepatitis or pyelonephritis; surgical
procedures; trauma that involved the pelvis or reproductive organs

* Family history of the woman and her partner: To identify genetic or other factors that may pose
a risk for the pregnancy

* Health history of the woman and her partner: To identify risk factors (e.g., genetic defects or use
of alcohol, drugs, or tobacco) and possible blood incompatibility between the mother and
the fetus

* Psychosocial history of the woman and her partner: To identify stability of lifestyle and ability to
parent a child; significant cultural practices or health beliefs that may affect the pregnancy

The woman has a complete physical examination on her first visit to evaluate her general health,
determine her baseline weight and vital signs, evaluate her nutritional status, and identify current
physical or social problems. A pelvic examination is performed to evaluate the size, adequacy, and
condition of the pelvis and reproductive organs and to assess for signs of pregnancy (see Box 4.3).

'-& Health Promotion

Optimal f)renatal care uses a “teachable moment” to introduce knowledge and lifelong skills in
self-care and wellness that includes continuing health care screening, immunizations, and regular
follow-up of all risk factors throughout life for each member of the family.

The woman’s estimated date of delivery (EDD) is calculated based on LNMP. An ultrasound
examination may be done at this visit or at a later visit to confirm EDD. An assessment for risk
factors that may affect the pregnancy is performed during the first visit and is updated at
subsequent visits.

Several routine laboratory tests are performed on the first or the second prenatal visit. Others are
done at specific times during pregnancy and may be repeated at certain intervals. Several tests are
done for all pregnant women; others are based on the presence of various risk factors. The U.S.
Preventive Services Task Force recommends obtaining urine cultures at 12 to 16 weeks gestation to
screen for asymptomatic bacteriuria. Early treatment of this condition can prevent preterm births.
The 2011 American College of Obstetricians and Gynecologists (ACOG) guidelines recommend a
vaginal and rectal swab be done to detect group B streptococcus at 35 to 37 weeks gestation to
protect mother and infant from infection during labor and birth (Gregory, 2017). Table 4.1 lists
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prenatal laboratory tests. To prevent unnecessary fears or stress, it is important that the nurse
explain that most tests are used to establish a baseline normal for comparison throughout
pregnancy.

Table 4.1

Routine Prenatal Tests?

Test Purpose

First Trimester (Routine)

Blood type and Rh factor and antibody screen Determines risk for maternal—fetal blood incompatibility
CBC Detects anemia, infection, or cell abnormalities
Hemaoglobin or hematocrit Detects anemia

VDRL or RPR Syphilis sereen mandated by law

Rubella titer Determines immunity to rubella

Tuberculosis screening: PPD skin test or serum blood test] Screening test for exposure to tuberculosis
(QuantiFERON-TB Goldp

Hepatitis B sereen Identifies carriers of hepatitis B (recommended by ACOG)

HIV screen Detects HIV infection; required by some states (counseling concerning prevention and risks
should be provided to all prenatal patients)

Urinalysis and culture Detects infection, renal disease, or diabetes; recommended to screen for asymptomatic
bacteriuria

Papanicolaou (Pap) test Screens for cervical cancer (if not done within 6 months before conception)

Vaginal culture Detects group B streptococci or STls such as gonor chea, Chlamydia

First Trimester (If Indicated)

Hemoglobin electrophoresis Identifies presence of sickle cell trait or disease (in women of African or Mediterranean
descent)

Transvaginal ultrasound Performed to locate gestational sac and confirm pregnancy; also performed when high risk of

fetal loss is suspected

Second Trimester (Routine)

Blood glucose screen: sample drawn 1 hour after 50 gof | Routine test done at 24-28 weeks of gestation to identify gestational diabetes; abnormal

liquid glucose is ingested results necessitate medical follow-up

Serum alpha-fetoprotein Optional routine test to identify neural tube or chromosomal defect in fetus

Ultrasound Optional noninvasive routine test to identify some anomalies and confirm EDD

NTT Ultrasound combined with maternal blood tests that screens for chromosomal anomalies

such as trisomies 13, 18, and 21 (Kagan, 2015)

Second Trimester (If Indicated)

Amniocentesis I Performed at 16-20 weeks gestation when high-risk problem is suspected
Third Trimester (If Indicated)
Real-time ultrasound Performed when problem is suspected:

* Detects reduced amniotic fluid, which can result in fetal problem

» Detects excess amniotic fluid, which would indicate fetal anomaly or maternal problem

* Confirms gestational age or cephalopelvic disproportion

* In tandem with amniocentesis, determines fetal lung maturity (lecithin/sphingomyelin
ratio)

* Confirms presence of anomaly that may necessitate fetal or neonatal surgery

Transvaginal ultrasound Performed to assess the cervical length as a predictor for preterm delivery (Pandipati et al,
2017; Green et al, 2017)

Doppler blood Alow Performed to assess placental function and sufficiency and lung maturity

Cervical fibronectin assay Determines risk of preterm labor when problem is suspected

ACOG, American College of Obstetricians and Gynecologists; CBC, complete blood count; EDD, estimated date of delivery; HIV,
human immunodeficiency virus; NTT, nuchal translucency test; PPD, purified protein derivative; RPR, rapid plasma reagin; STIs,
sexually transmitted infections; VDRL, Venereal Disease Research Laboratory (test).

@ Additional optional prenatal diagnostic tests are described in Table 5.1.

Data from American College of Obstetricians and Gynecologists: Guidelines for perinatal care, 7th ed,
Washington, DC, 2012, American College of Obstetricians and Gynecologists.

The development of human genome mapping has expanded the prenatal detection of genetic
disorders and provides the basis for future therapeutic interventions. The future direction of
prenatal testing is to provide early, accurate, noninvasive screening tests.

The recommended schedule for prenatal visits in an uncomplicated pregnancy is as follows:

¢ Conception to 28 weeks—every 4 weeks
* 29 to 36 weeks—every 2 to 3 weeks
® 37 weeks to birth—weekly
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Safety Alert!

Early and regular prenatal care is important for reducing the number of low-birth-weight infants
and for reducing morbidity and mortality for mothers and newborns.

The pregnant woman is seen more often if complications arise. Routine assessments made at each
prenatal visit include the following;:

* Review of known risk factors and assessment for new ones.

* Vital signs: The woman’s blood pressure should be taken in the same arm and in the same
position (horizontal and at heart level) each time for accurate comparison with her baseline
value.

* Weight to determine if the pattern of gain is normal: Low prepregnancy weight or
inadequate gains are risk factors for preterm birth, a low-birth-weight infant, and other
problems. A sudden, rapid weight gain is often associated with gestational hypertension.

¢ Urinalysis for protein, glucose, and ketone levels.

* Blood glucose screening between 24 and 28 weeks gestation: Additional testing is done if
the result of this screening test is abnormal.

* Hematocrit, group B streptococcus, and sexually transmitted infection testing may also be
performed at 36 weeks gestation.

* Fundal height to determine if the fetus is growing as expected and the volume of amniotic
fluid is appropriate (see Fig. 4.3).

* Leopold’s maneuvers to assess the presentation and position of the fetus by abdominal
palpation (usually at about 36 weeks gestation).

¢ Fetal heart rate: During very early pregnancy, the fetal heart rate is measured with a
Doppler transducer; in later pregnancy, it may also be heard with a fetoscope. Beating of
the fetal heart can be seen on ultrasound examination 8 weeks after LNMP.

¢ Fetal activity (“kick count”) assessment may be done at 28 weeks and repeated as needed
(see Chapter 5).

* Review of nutrition for adequacy of calorie intake and specific nutrients.

¢ Discomforts or problems that have arisen since the last visit.

Nursing Tip

The nurse listens to concerns and answers questions from the expectant family during each
prenatal visit. This is a prime time for teaching good health habits because most women are highly
motivated during pregnancy to improve their health.

The nurse establishes rapport with the expectant family by conveying interest in their needs,
listening to their concerns, and directing them to appropriate resources. The health care team must
show sensitivity to the family’s cultural and health beliefs and incorporate as many as possible into
care. For example, Muslim laws of modesty dictate that a woman be covered (hair, body, arms, and
legs) when in the presence of an unrelated man, and therefore a female health care provider is often
preferred. Latino families expect a brief period of conversation during which pleasantries are
exchanged before “getting to the point” of the visit. An Asian woman may nod her head when the
nurse teaches her, leading the nurse to believe that she understands and will use the teaching.
However, the woman may be showing respect to the nurse rather than agreement with what is
taught. Eye contact, which is valued by many Americans, is seen as confrontational in some
cultures.
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Virtual prenatal care

The practice of using technology to reduce health care costs has spawned the practice of virtual
prenatal visits or group prenatal visits, which replace some “in person” individual prenatal visits. A
nurse practitioner completes a prenatal visit by videoconferencing. Group or virtual prenatal visits
increase patient satisfaction and may lower costs (Manzoni and Carter, 2017). Before the virtual
visits, the nurse should confirm that any required consent forms have been completed, signed, and
dated. The practice of virtual prenatal care may be suitable for low-risk patients but should not be
used for moderate-risk or high-risk patients who should have blood pressure or other in-person
assessments monitored more closely during each visit (Flug et al, 2015).
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Definition of terms

The following terms are used to describe a woman'’s obstetric history:

¢ Gravida: Any pregnancy, regardless of duration; also, the number of pregnancies including
the one in progress.

* Nulligravida: A woman who has never been pregnant.

* Primigravida: A woman who is pregnant for the first time.

* Multigravida: A woman who has been pregnant before, regardless of the duration of the
pregnancy.

® Para: A woman who has given birth to one or more children who reached the age of
viability (20 weeks gestation), regardless of the number of fetuses delivered and regardless
of whether those children are now living.

* Primipara: A woman who has given birth to her first child (past the point of viability),
regardless of whether the child was alive at birth or is now living. The term is also used
informally to describe a woman before the birth of her first child.

® Multipara: A woman who has given birth to two or more children (past the point of
viability), regardless of whether the children were alive at birth or are presently alive. The
term is also used informally to describe a woman before the birth of her second child.

* Nullipara: A woman who has not given birth to a child who reached the point of viability.

* Abortion: Termination of pregnancy before viability (20 weeks gestation), either
spontaneous or induced.

* Gestational age: Prenatal age of the developing fetus calculated from the first day of the
woman’s LNMP.

* Fertilization age: Prenatal age of the developing fetus as calculated from the date of
conception; approximately 2 weeks less than the gestational age.

* Age of viability: A fetus that has reached the stage (usually at 20 weeks) where it is capable
of living outside of the uterus.

The word gravida indicates the number of pregnancies. The word para indicates the outcome of
the pregnancies. The gravida number increases by 1 each time a woman is pregnant, whereas the
para number increases only when a woman delivers a fetus of at least 20 weeks gestation. For
example, a woman who has had two spontaneous abortions (miscarriages) at 12 weeks gestation,
has a 3-year-old son, and is now 32 weeks pregnant would be described as gravida 4, para 1,
abortions 2. The TPALM system (Box 4.1) is a standardized way to describe the detailed outcomes
of a woman'’s pregnancies on her prenatal record.

Box 4.1
TPALM System to Describe Parity

T Number of term infants born (infants born after at least 37 weeks gestation)

P Number of preterm infants born (infants born after 20 weeks or before 37 weeks gestation)
A Number of pregnancies aborted before 20 weeks gestation (spontaneously or induced)

L Number of children now living

M Multiple birth number of multiple gestations (optional)

Example
Name Gravida Term Preterm Abortions Living Multiple
Katie Field 3 1 0 1 1 0
Anna Luz 4 1 1 1 2 0

Katie Field: Gravida 3, TPALM (para) 10110.
Anna Luz: Gravida 4, TPALM (para) 11120.
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Determining the estimated date of delivery

The average duration of a term pregnancy is 40 weeks (280 days) after the first day of the LNMP.
Nigele’s rule is used to determine EDD. To calculate EDD, one identifies the first day of LNMP,
counts backward 3 months, and then adds 7 days (Box 4.2). The year is updated if applicable. EDD
is an estimated date, and many normal births occur before or after this date. EDD may also be
determined with a gestation wheel, an electronic calculator designed for this purpose, a physical
examination, an ultrasound, or a combination of these methods.

Box 4.2

Nigele’s Rule to Determine Estimated Date of Delivery

1. Determine first day of last normal menstrual period (LNMP)
2. Count backward 3 months

3. Add 7 days

4. Correct the year if necessary

Example

1. First day of LNMP: January 27
2. Count backward 3 months: October 27
3. Add 7 days: November 3 is estimated date of delivery (EDD)

Guidelines concerning methods to estimate the due date by ACOG and the American Institute of
Ultrasound and the Maternal-Fetal Society include:

® The LMNP plus 280 days

* Using Nagele's rule

e If the LMNP is unknown, or the abdominal ultrasound in the first trimester differs from
Nagele’s calculation by more than 5 days, a crown-rump length on ultrasound can be used
to determine EDD. An abdominal ultrasound after 14 weeks gestation can use the
biparietal diameter, head circumference, abdominal circumference, and femur length to
confirm EDD (Wisner, 2016).

Pregnancy is divided into three 13-week parts called trimesters. Predictable changes occur in the
woman and the fetus in each trimester. Understanding these developments helps to better provide
anticipatory guidance and identify deviations from the expected pattern of development.
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Diagnosis of pregnancy

The signs of pregnancy are divided into three general groups: presumptive, probable, and positive,
depending on how likely they are to be caused by factors other than pregnancy (Box 4.3).

Box 4.3

Signs of Pregnancy

Presumptive

Amenorrhea

Nausea

Breast tenderness
Deepening pigmentation
Urinary frequency
Quickening

Probable

Goodell’s sign

Chadwick’s sign

Hegar’s sign

McDonald’s sign
Abdominal enlargement
Braxton Hicks contractions
Ballottement

Striae

Positive pregnancy test

Positive

Audible fetal heartbeat
Fetal movement felt by examiner
Ultrasound visualization of fetus

Presumptive Signs of Pregnancy

The presumptive indications of pregnancy are those from which a definite diagnosis of pregnancy
cannot be made. These signs and symptoms are common during pregnancy but can often be caused
by other conditions.

Amenorrhea, the cessation of menses, in a healthy and sexually active woman is often the first sign
of pregnancy. However, strenuous exercise, changes in metabolism and endocrine dysfunction,
chronic disease, certain medications, anorexia nervosa, early menopause, or serious psychological
disturbances may also be the cause.

Nausea and sometimes vomiting occur in at least half of all pregnancies; it may be the result of an
increase of human chorionic gonadotropin (hCG) levels in early pregnancy and is not associated
with unfavorable outcomes for mother or infant (Gabbe, 2017). “Morning sickness” describes the
symptoms, but they may occur at any time of day. Distaste for certain foods or even their odors
may be the main complaint. The nausea begins about 4 weeks after the LNMP and usually
improves by the end of the 20th week. By screening the woman for nausea and vomiting during
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prenatal visits, the nurse can offer interventions and supportive care that can increase the quality of
the pregnancy experience. Emotional problems or gastrointestinal upsets may also cause nausea
and vomiting. When diet and lifestyle changes do not relieve morning sickness, Diclegis
(doxylamine and pyridoxine) may be prescribed by the health care provider. Diclegis is an
extended-release tablet that is administered at bedtime. A side effect may be drowsiness. The
medication is not recommended for breastfeeding mothers.

Breast changes include tenderness and tingling as hormones from the placenta stimulate growth of
the ductal system in preparation for breastfeeding. Similar breast changes also occur
premenstrually in many women. Striae are pink-to-brown lines that may develop as the breasts
enlarge (Fig. 4.1).

FIG. 4.1 Striae and pigmentation of breasts. Note the darkened pigmentation of areolae and the pink-
white lines at the base of the breasts that are caused by stretching of the elastic tissue as the breasts
enlarge. Pigmentation will disappear after pregnancy, and striae will fade into silvery strands. (From
Swartz MH: Textbook of physical diagnosis: history and examination, ed 7, Philadelphia, 2014, Saunders.)

Pigmentation changes occur primarily in dark-skinned women. Common skin changes of
pregnancy include increased pigmentation of the face (chloasma, or “mask of pregnancy”), breasts
(darkening of the areolae), and abdomen (linea nigra, a line extending in the midline of the
abdomen from just above the umbilicus to the symphysis pubis) (Fig. 4.2).
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1.

FIG. 4.2 Abdominal striae are pinkish white or purple-gray lines that may occur in pregnancy. They may

be found on the breasts, abdomen, and thighs. The dark line at the midline is the linea nigra, an area of
increased pigmentation most noticeable in dark-skinned women.

Frequency and urgency of urination are common in the early months of pregnancy. The enlarging
uterus, along with the increased blood supply to the pelvic area, exerts pressure on the bladder.
Urinary frequency occurs in the first trimester until the uterus expands and becomes an abdominal
organ in the second trimester. The pregnant woman experiences frequency of urination again in the
third trimester when the presenting part descends in the pelvis in preparation for birth. Causes of
urinary disturbances other than pregnancy are urinary tract infections and pelvic masses.

Fatigque and drowsiness are early symptoms of pregnancy. It is believed that fatigue is caused by
increased metabolic needs of the woman and fetus. In an otherwise healthy young woman, itis a
significant sign of pregnancy. However, illness, stress, or sudden changes in lifestyle may also cause
fatigue.

Quickening, fetal movement felt by the mother, is first perceived at 16 to 20 weeks of gestation as
a faint fluttering in the lower abdomen. Women who have previously given birth often report
quickening at an earlier stage because they know how to identify it. This is an important event to
record because it marks the approximate midpoint of the pregnancy and is another reference point
to verify gestational age. Abdominal gas, normal bowel activity, or false pregnancy (pseudocyesis)
are other possible causes of this fluttering in the lower abdomen.

Probable signs of pregnancy

The probable indications of pregnancy provide stronger evidence of pregnancy. However, these
also may be caused by other conditions.
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Goodell’s sign is the softening of the cervix and the vagina caused by increased vascular
congestion. Chadwick’s sign is the purplish or bluish discoloration of the cervix, vagina, and vulva
caused by increased vascular congestion. Hormonal imbalance or infection may also cause both
Goodell’s and Chadwick’s signs. Hegar’s sign is a softening of the lower uterine segment. Because
of the softening, it is easy to flex the body of the uterus against the cervix, which is known as
McDonald’s sign.

Abdominal and uterine enlargement occurs irregularly at the onset of pregnancy. By the end of
the 12th week, the uterine fundus may be felt just above the symphysis pubis, and it extends to the
umbilicus between 20 and 22 weeks (Fig. 4.3). Uterine or abdominal tumors may also cause
enlargement.

Xiphoid
process

Ribs

After

‘l(/ lightening

Umbilicus

|

FIG. 4.3 Height of fundus during gestation. (A) The numbers represent the weeks of gestation, and the
circles represent the height of the fundus expected at that stage of gestation. Note: The 40th week is
represented by a dotted line to indicate lightening has occurred. (B) A health care provider measures the
height of the fundus during a clinic visit. (A from Murray SS, McKinney ES, Gorrie TM: Foundations of

maternal-newborn nursing, ed 2, Philadelphia, 1998, Saunders. B courtesy Pat Spier, RN-C.)

Braxton Hicks contractions are irregular, painless uterine contractions that begin in the second
trimester. These contractions give the sensation of the abdomen being hard and tense. They become
progressively more noticeable as term approaches and are more pronounced in multiparas. They
may become strong enough to be mistaken for true labor. Uterine fibroids (benign tumors) may also
cause these contractions.

Ballottement is a maneuver by which the fetal part is displaced by a light tap of the examining
finger on the cervix, and then the part rebounds quickly. Uterine or cervical polyps (small tumors)
may cause the sensation of ballottement on the examiner’s finger.

Fetal outline may be identified by palpation after the 24th week. It is possible to mistake a tumor
for a fetus.

Abdominal strige (stretch marks) are fine, pinkish white or purplish gray lines that some women
develop when the elastic tissue of the skin has been stretched to its capacity (see Fig. 4.2). Increased
amounts of estrogen cause an increase in adrenal gland activity. This change, in addition to the
stretching, is believed to cause breakdown and atrophy of the underlying connective tissue in the
skin. Striae are seen on the breasts, thighs, abdomen, and buttocks. After pregnancy, the striae lose
their bright color, and they become thin, silvery lines. Striae may occur with skin stretching from
any cause, such as weight gain.

Pregnancy tests use maternal urine or blood to determine the presence of hCG, a hormone
produced by the chorionic villi of the placenta. Home pregnancy tests based on the presence of hCG
in the urine are capable of greater than 97% accuracy, but the instructions must be followed precisely
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to obtain this accuracy. Professional pregnancy tests are based on urine or blood serum levels of
hCG, and they are more accurate. A highly reliable pregnancy test is the radioimmunoassay. The
radioimmunoassay is a blood test that accurately identifies pregnancy 1 week after ovulation.
Pregnancy tests of all types are probable indicators because several factors may interfere with their
accuracy, including medications such as antianxiety or anticonvulsant drugs, blood in the urine,
malignant tumors, or premature menopause.

Positive signs of pregnancy

Only a developing fetus causes positive signs of pregnancy. These include demonstration of fetal
heart activity, fetal movements felt by an examiner, and visualization of the fetus with ultrasound.

Fetal heartbeat may be detected by 10 weeks gestation by using a Doppler device. The examiner
can detect the fetal heartbeat using a fetoscope between 18 and 20 weeks of pregnancy. When the
fetal heartbeat is heard with a fetoscope, this is important because it provides another marker of the
approximate midpoint of gestation. When assessing the fetal heartbeat with a Doppler device or
fetoscope, the woman’s pulse rate must be assessed at the same time to be certain that the fetal heart
is what is actually heard. The fetal heart rate at term ranges between a low of 110 to 120 beats/min
and a high of 150 to 160 beats/min. The rate is higher in early gestation and slows as term
approaches.

Additional sounds that may be heard while assessing the fetal heartbeat are the uterine and funic
souffles. Uterine souffle is a soft blowing sound heard over the uterus during auscultation. The
sound is synchronous with the mother’s pulse and is caused by blood entering the dilated arteries
of the uterus. The funic souffle is a soft swishing sound heard as the blood passes through the
umbilical cord vessels.

A trained examiner can feel fetal movements in the second trimester. The examiner must
distinguish fetal activity because, to a prospective mother, normal intestinal movements can appear
similar to the faint fetal movements typical of early pregnancy. Fetal movements can be seen with
ultrasound.

Identification of the embryo or fetus by means of ultrasound photography of the gestational sac is
possible at 4 to 5 weeks gestation with 100% reliability. This noninvasive method is the earliest

positive sign of a pregnancy. An ultrasound is often routinely performed around 20 weeks gestation
(Fig. 4.4).
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FIG. 4.4 The pregnant woman’s family may be present during an ultrasound.
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Physiological changes in pregnancy

The woman’s body undergoes dramatic changes as she houses and nourishes her growing child.
Most of these changes reverse shortly after birth.

Role of microbiomes in pregnancy

The physiological changes in the body that occur during pregnancy involve every organ system in
the body of the mother. Recent research has revealed that the microbiome (the normal microbes in
the individual’s own body) also play a role in maintaining pregnancy, preparation for labor, and
establishing a microbiome that is passed on to the newborn. For example, these microbiomes
contribute to development of the acidic vaginal changes that occur during pregnancy that protect
the woman from vaginal infections and may play a role in preventing preterm births. Research has
shown that the microbes in the oral cavity of the mother are spread by the blood to the placenta,
which explains the relationship between periodontal (dental) disease and preterm birth, owing to
the influence of placental functions (Antony et al, 2017). The microbiomes in the breast milk of
mothers also contribute to the establishment of a gut microbiome in the newborn infant after birth
and is important in the health of the infant as he or she grows and develops (Zegaric, 2017).

Endocrine system

Hormones are essential to maintain pregnancy, and the dramatic increase in hormones during
pregnancy affects all body systems. Most hormones are produced by the corpus luteum initially
and later by the placenta. The most striking change in the endocrine system during pregnancy is the
addition of the placenta as a temporary endocrine organ that produces large amounts of estrogen
and progesterone to maintain the pregnancy (as well as hCG and human placental lactogen [hPL]).
hPL increases maternal insulin resistance during pregnancy, providing the fetus with glucose
needed for growth (Table 4.2).

Table 4.2

Hormones Essential in Pregnancy

Hormone Source and significance

Estrogen Produced by ovaries and placenta

Responsible for enlargement of uterus, breasts, and genitals
Promotes fat deposit changes

Stimulates MSH in hyperpigmentation of skin

Promotes vascular changes

Promotes development of striae gravidarum

Alters sodium and water retention

Progesterone Produced by corpus luteum and ovary and later by placenta
Maintains endometrium for implantation

Inhibits uterine contractility, preventing abortion

Promotes development of secretory ducts of breasts for lactation
Stimulates sodium secretion

Reduces smooth muscle tone (causing constipation, heartburn, varicosities)
T, Influences thyroid gland size and activity and increases heart rate

Increases basal metabolic rate 23% during pregnancy

hCG Produced early in pregnancy by trophoblastic tissue

Stimulates progesterone and estrogen by corpus luteum to maintain pregnancy until placenta takes over
Used in pregnancy tests to determine pregnancy state

hPL (also called Produced by placenta

chorionic
somatomammotropin)

Affects glucose and protein metabolism

Has a diabetogenic effect—allows increased glucose to stimulate pancreas and increase insulin level

MSH Produced by anterior pituitary gland

Causes pigmentation of skin to darken, resulting in brown patches on face (chloasma [melasma gravidarum]),
dark line on abdomen (linea nigra), darkening of moles and freckles, and darkening of nipples and areolae
Relaxin Produced by corpus luteum and placenta

Remodels collagen, causing connective tissue of symphysis pubis to be more movable and cervix to soften
Inhibits uterine activity

Prolactin Prepares breasts for lactation

Oxytocin Produced by posterior pituitary gland
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Stimulates uterine contraction
Is inhibited by progesterone during pregnancy

After birth, helps keep uterus contracted
Stimulates milk ejection reflex during breastfeeding

hCG, Human chorionic gonadotropin; hPL, human placental lactogen; MSH, melanocyte-stimulating hormone; T,, thyroxine.

Reproductive system

Uterus

The uterus undergoes the most obvious changes in pregnancy. Before pregnancy, the uterus is a
small, muscular, pear-shaped pelvic organ that weighs about 60 g (2 0z), measures 7.5 cm (3 inches)
long x 5 cm (2 inches) wide x 1 to 2.5 cm (0.4 to 1 inch) deep, and has a capacity of about 10 mL (5
0z). The uterus expands gradually during pregnancy by increasing both the number of myometrial
(muscle) cells during the first trimester and the size of individual cells during the second and third
trimesters. The uterus becomes a temporary abdominal organ at the end of the first trimester. At
term, the uterus reaches the woman'’s xiphoid process and weighs about 1000 g (2.2 1b). Its capacity
is about 5000 mL (5 quarts), enough to house the term fetus, placenta, and amniotic fluid.

Cervix

Soon after conception, the cervix changes in color and consistency. Chadwick’s and Goodell’s signs
appear. The glands of the cervical mucosa increase in number and activity. Secretion of thick mucus
leads to the formation of a mucous plug that seals the cervical canal. The mucous plug prevents the
ascent of vaginal organisms into the uterus. With the beginning of cervical thinning (effacement) and
opening (dilation) near the onset of labor, the plug is loosened and expelled.

Ovaries

The ovaries do not produce ova (eggs) during pregnancy. The corpus luteum (empty graafian
follicle) (see Chapter 2) remains on the ovary and produces progesterone to maintain the decidua
(uterine lining) during the first 6 to 7 weeks of the pregnancy until the placenta can perform this
function.

Vagina

The vaginal blood supply increases, causing the bluish color of Chadwick’s sign. The vaginal
mucosa thickens, and rugae (ridges) become prominent. The connective tissue softens to prepare for
distention as the child is born. Vaginal secretions increase. In addition, the vaginal pH becomes
more acidic to protect the vagina and uterus from pathogenic microorganisms. However, the
vaginal secretions also have higher levels of glycogen, a substance that promotes the growth of
Candida albicans, the organism that causes yeast infections.

The most common cause of vaginal discharge is bacterial vaginosis, in which there is a decrease in
normal lactobacilli and an increase in bacteroids and other anaerobic microorganisms. There may be
a milky white vaginal discharge, but often there are no other clinical symptoms. Bacterial vaginosis
has been associated with preterm labor, and many obstetricians routinely screen pregnant women
for bacterial vaginosis early in pregnancy. Treatment with antimicrobials between 12 and 20 weeks
gestation is common.

Breasts

Hormone-induced breast changes occur early in pregnancy. High levels of estrogen and
progesterone prepare the breasts for lactation. The areolae of the breasts usually become deeply
pigmented, and sebaceous glands in the nipples (tubercles of Montgomery) become prominent. The
tubercles secrete a substance that lubricates the nipples.

In the last few months of pregnancy, a thin yellow fluid called colostrum may be expressed from
the breasts. This “premilk” is high in protein, fat-soluble vitamins, and minerals, but it is low in
calories, fat, and sugar. Colostrum contains the mother’s antibodies to diseases and is secreted for
the first 2 to 3 days after birth in the breastfeeding woman.

146



Respiratory system

The pregnant woman breathes more deeply, but her respiratory rate increases only slightly, if at all.
These changes increase oxygen and carbon dioxide exchange because she moves more air in and
out with each breath. Oxygen consumption increases by 15% during pregnancy. The expanding
uterus exerts upward pressure on her diaphragm, causing it to rise about 4 cm (1.6 inch). To
compensate, her rib cage flares, increasing the circumference of the chest about 6 cm (2.4 inches).
Dyspnea may occur until the fetus descends into the pelvis (lightening), relieving upward pressure
on the diaphragm.

Increased estrogen levels during pregnancy cause edema or swelling of the mucous membranes
of the nose, pharynx, mouth, and trachea. The woman may have nasal stuffiness, epistaxis
(nosebleeds), and changes in her voice. A similar process occurs in the ears, causing a sense of
fullness or earaches.

Cardiovascular system

The growing uterus displaces the heart upward and to the left. The blood volume gradually
increases (hypervolemia) to about 45% greater than that of the prepregnant state by 32 to 34 weeks
gestation, at which time it levels off or declines slightly. This increase provides added blood for the
following purposes:

* Exchange of nutrients, oxygen, and waste products within the placenta
* Needs of expanded maternal tissue
* Reserve for blood loss at birth

Cardiac output increases because more blood is pumped from the heart with each contraction,
the pulse rate increases by 10 to 15 beats/min, and the basal metabolic rate may increase 20% during
pregnancy.

Blood pressure does not increase with the higher blood volume because resistance to blood flow
through the vessels decreases. A blood pressure of 140/90 mm Hg or a significant elevation above
the woman’s baseline measurement calls for attention. Supine hypotension syndrome, also called
aortocaval compression or vena cava syndrome, may occur if the woman lies on her back (Fig. 4.5).
The supine position allows the heavy uterus to compress her inferior vena cava, reducing the
amount of blood returned to her heart. Circulation to the placenta may also be reduced by increased
pressure on the woman’s aorta, resulting in fetal hypoxia. Symptoms of supine hypotension
syndrome include faintness, lightheadedness, dizziness, and agitation. Displacing the uterus to one
side by turning the patient (preferably to the left) is all that is needed to relieve the pressure. If the
woman must remain flat for any reason, a small towel roll placed under one hip will also help to
prevent supine hypotension syndrome.

. Uterus during contractions
Uterus between contractions 9

) ] Inferior vena cava ) )
FIG. 4.5 Supine hypotension syndrome. When a pregnant woman lies on her back (supine), the weight

of the uterus with its fetal contents presses on the vena cava and the abdominal aorta. Placing a wedge
pillow under the woman'’s right hip helps to relieve compression of these vessels. (From Matteson PS:
Women'’s health during the childbearing years: a community-based approach, St. Louis, 2001, Mosby.)
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Orthostatic hypotension may occur whenever a woman rises from a recumbent position, resulting
in faintness or lightheadedness. Cardiac output decreases because venous return from the lower
body suddenly drops. Palpitations (sudden increase in heart rate) may occur from increases in
thoracic pressure, particularly if the woman moves suddenly.

Although both plasma (fluid) and red blood cells (erythrocytes) increase during pregnancy, they
do not increase by the same amount. The fluid part of the blood increases more than the erythrocyte
component. This leads to a dilutional anemia or pseudoanemia (false anemia). As a result, the normal
prepregnant hematocrit level of 36% to 48% may fall to 33% to 46%. Although this is not true
anemia, the hematocrit count is reevaluated to determine patient status and needs. The white blood
cell (leukocyte) count also increases about 8% (mostly neutrophils) and returns to prepregnant
levels by the sixth day postpartum (Table 4.3).

Table 4.3

Normal Blood Values in Nonpregnant and Pregnant Women

Value Nonpregnant Pregnant

Hemoglobin (g/dL) 12-16 11-12 (10.5 in second trimester)
Hematocrit (%) 36-48 3346 (33 in second trimester)
Red blood cells (million/mm3) 3.8-5.1 4.5-6.5

White blood cells (increase during labor and postpartum up to 25,000/mm?3) 5000-10,000/mm3 | 5000-15,000/mm?3

Fibrinogen (mg/dL) 200-400 300-600

Data from Blackburn S: Maternal, fetal and neonatal physiology: a clinical perspective, ed 4, Philadelphia,
2013, Saunders.

There are increased levels of clotting factors VII, VIII, and X and plasma fibrinogen during the
second and third trimesters of pregnancy. This hypercoagulability state helps prevent excessive
bleeding after delivery when the placenta separates from the uterine wall. However, these changes
increase the possibility of thrombophlebitis during pregnancy and are the reason that the pregnant
patient requires careful assessment for this risk and specific teaching to prevent venous stasis that
can lead to thrombophlebitis.

The current increased interest in physical fitness has resulted in many pregnant women
continuing to exercise during pregnancy. The effects of exercise on the cardiovascular system that
already has an increased blood volume, increased cardiac output, and increased coagulability
during pregnancy must be reviewed before an exercise plan is implemented. Venous pressure may
increase in the femoral veins as the size and weight of the uterus increase, resulting in varicose
veins in the legs of some women.

Gastrointestinal system

The growing uterus displaces the stomach and intestines toward the back and sides of the abdomen
(Fig. 4.6). Increased salivary secretion (ptyalism) sometimes affects taste and smell. The mouth
tissues may become tender and bleed more easily because of increased blood vessel development
caused by high estrogen levels. Contrary to popular belief, teeth are not affected by pregnancy.
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Intestine
(note compression)

Liver

Umbilicus

Large intestine
Placenta

Uterus

Urinary bladder
Pubic bone

Vagina

FIG. 4.6 Compression of abdominal contents as uterus enlarges. The nonpregnant state (A) shows the
relationship of the uterus to the abdominal contents. As the uterus enlarges at 20 weeks gestation (B) and
30 weeks gestation (C), the abdominal contents are displaced and compressed. (From Moore KL,
Persaud TVN, Torchia MG: The developing human: clinically oriented embryology, ed 10, Philadelphia,

2016, Saunders.)

The demands of the growing fetus increase the woman'’s appetite and thirst. The acidity of gastric
secretions is decreased; emptying of the stomach and motility (movement) of the intestines are
slower. Women often feel bloated and may experience constipation and hemorrhoids. Pyrosis
(heartburn) is caused by the relaxation of the cardiac sphincter of the stomach, which permits reflux
(backward flow) of the acid secretions into the lower esophagus.

Glucose metabolism is altered because of increased insulin resistance during pregnancy. This
allows more glucose use by the fetus but also places the woman at risk for the development of
gestational diabetes mellitus. Progesterone and estrogen relax the muscle tone of the gallbladder,
resulting in the retention of bile salts, and this can lead to pruritus (itching of the skin) during
pregnancy.

Urinary system

The urinary system excretes waste products for both the mother and the fetus during pregnancy.
The glomerular filtration rate of the kidneys increases. The renal tubules increase the reabsorption
of substances that the body needs to conserve, but the tubules may not be able to keep up with the
high load of some substances filtered by the glomeruli (e.g., glucose). Therefore glycosuria and
proteinuria are more common during pregnancy. Water is retained because it is needed for
increased blood volume and for dissolving nutrients that are provided for the fetus.

The relaxing effects of progesterone cause the renal pelvis and ureters to lose tone, resulting in
decreased peristalsis to the bladder. The diameter of the ureters and the bladder capacity increase
because of the relaxing effects of progesterone, causing urine stasis. The combination of urine stasis
and nutrient-rich urine makes the pregnant woman more susceptible to urinary tract infection.
Consuming at least eight glasses of water each day reduces the risk for urinary tract infection.
Although the bladder can hold up to 1500 mL of urine, the pressure of the enlarging uterus causes
increasing frequency of urination, especially in the first and third trimesters. Changes in the renal
system may take 6 to 12 weeks after delivery to return to the prepregnant state.

Fluid and Electrolyte Balance

The increased glomerular filtration rate in the kidneys increases sodium filtration by 50%, but the
increase in the tubular resorption rate results in 99% reabsorption of the sodium. Sodium retention
is influenced by many factors including elevated levels of the hormones of pregnancy. Although the
fetus uses much of the sodium, the remainder is in the maternal circulation and can cause a
maternal accumulation of water (edema). This fluid retention may cause a problem if the woman in
labor is given intravenous fluids containing oxytocin (Pitocin), which has an antidiuretic effect and
can result in water intoxication. Agitation and delirium —possible signs of water intoxication—
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should be recorded and reported, and an accurate intake and output record should be kept during
labor and the immediate postpartum phase.

In pregnancy, blood is slightly more alkaline than in the nonpregnant state, and this mild
alkalemia is enhanced by the hyperventilation that often occurs during pregnancy. This status does
not affect a normal pregnancy.

Integumentary and skeletal systems

The high levels of hormones produced during pregnancy cause a variety of temporary changes in
the integument (skin) of the pregnant woman. In addition to the pigmentary changes discussed in
the earlier section Presumptive Signs of Pregnancy, the sweat and sebaceous glands of the skin
become more active to dissipate heat from the woman and fetus. Small red elevations of skin with
lines radiating from the center, called spider nevi, may occur. The palms of the hands may become
deeper red. Most skin changes are reversed shortly after giving birth.

The woman’s posture changes as her child grows within the uterus. The anterior part of her body
becomes heavier with the expanding uterus, and the lordotic curve in her lumbar spine becomes
more pronounced. The woman often experiences low backaches, and, in the last few months of
pregnancy, rounding of the shoulders may occur along with aching in the cervical spine and upper
extremities.

The pelvic joints relax with hormonal changes during late pregnancy and entry of the fetal
presenting part into the pelvic brim in the last trimester. A woman often has a “waddling” gait in
the last few weeks of pregnancy because of a slight separation of the symphysis pubis.

Safety Alert!

A change in the center of gravity and joint instability because of the softening of the ligaments
predispose the pregnant woman to problems with balance. Interventions concerning safety should
be part of prenatal education.
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Nutrition for pregnancy and lactation

Good nutrition is vital to good health and essential for normal growth and development. It is also
essential to establish and maintain a healthy pregnancy and give birth to a healthy infant. Good
nutritional habits begun before conception and continued during pregnancy promote adaptation to
the maternal and fetal needs. In a joint effort, the U.S. Department of Agriculture (USDA) and the
U.S. Department of Health and Human Services created MyPlate, which offers dietary guidelines
for Americans (Fig. 4.7). An example of how a food pyramid can be modified to fit Latin American
dietary preferences is shown in Fig. 4.8.
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1 cup raw or cooked Vary your veggies—

vegetables or juice Eat more dark-green
2 cups raw leafy vegetables  and orange vegetables
and cooked dry beans.

In each food group, choose foods that are low in “extras"—solid
fats and added sugars.

Pregnant women and women who may become pregnant should
not drink alcohol. Any amount of alcohol during pregnancy could
cause problems for your baby.

Most doctors recommend that pregnant women take a prenatal
vitamin and mineral supplement every day in addition to
eating a healthy diet. This is so you and your baby get enough
folic acid, iron, and other nutrients. But don't overdo it. Taking
too much can be harmful.

FIG. 4.7 (A) MyPlate is based on the 2010 dietary guidelines for Americans to encourage healthy eating

for all people. The colors on the plate illustrate the five food groups as a place setting for a meal, showing

approximate portion size recommended for proteins, vegetables, fruits, grains, and dairy. Consumers can
access the website www.Choosemyplate.gov to find printable references, sample menus, and
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recommended foods for each food group. (B) The U.S. Department of Agriculture site provides specific
recommendations for pregnant women. (Courtesy U.S. Department of Agriculture.)
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Latin American Diet Pyramid
La Piramide de La Dieta Latinoamericana
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FIG. 4.8 The traditional healthy Latin American diet pyramid. This diet pyramid is a modification of the
North American diet and has daily physical activity as its base. It contains foods common to the Latin
American diet. (© Oldways Preservation and Exchange Trust, 2009.)

Nutrition Considerations
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Maternal Diet and Fetal Health

There is a high correlation between maternal diet and fetal health. To ensure that deficiencies do
not occur during the critical first weeks of pregnancy, the nurse explains to women of childbearing
age the value of eating well-balanced meals so they may start pregnancy in a good nutritional state.

A healthy, balanced, nutrient-dense diet combined with adequate physical activity is the core of
the revised dietary guidelines. A personalized portion-sized diet plan that includes individualized
advice on activity level is available online at www.MyPyramid.gov. Additional recommendations
for specific populations can be found at www.healthierus.gov/dietaryguidelines. Women who
follow this guide before pregnancy will be well nourished at the time of conception. Before and
during pregnancy, women should read food labels carefully to promote the intake of calories that
are nutrient dense rather than empty.

During pregnancy and lactation, an adequate dietary intake of docosahexaenoic acid-omega 3
fatty acid (DHA) is essential for optimal brain development of the fetus and infant. Dietary sources
are preferred (Gould et al, 2017). Fish oil supplements in pregnancy may be associated with a
decrease in asthma and wheezing in the offspring. Research is ongoing (Ramsden, 2016). The World
Health Organization recommends that a full-term infant receive 20 mg of DHA per kilogram per
day. Maternal dietary sources of DHA include fish such as mackerel, Atlantic and sockeye salmon,
halibut, tuna, and flounder; egg yolk; red meat; poultry; canola oil; and soybean oil. Two to three
servings per week are recommended. Frying these foods detracts from DHA content. See Table 15.6
for culturally diverse food patterns.

Nursing Care Plan 4.1 lists some common nursing diagnoses and suggested interventions related
to nutrition during pregnancy and lactation.

Nursing Care Plan 4.1

Nutrition During Pregnancy and Lactation

Patient data

Mrs. Switzer is seen in the clinic. She is 35 years old, in the first trimester of her first pregnancy,
and appears interested in learning how to “start a healthy diet” in order to have a healthy
pregnancy outcome.

Selected Nursing Diagnosis:
Need for education concerning the importance of nutrition in pregnancy and lactation

Goals Nursing Interventions Rationales

Patient will verbalize | Determine age, parity, present weight, Many factors influence nutritional status of patient during pregnancy

the need for good prepregnant nutritional status, food and lactation; nutrition teaching must be individualized to best meet

nutrition during preferences and dislikes, food intolerances, | her pregnancy nutritional needs.

pregnancy and and general health of pregnant patient.

lactation.
Determine socioeconomic and cultural Socioeconomic and cultural factors affect patient’s food choices.
factors that may influence food choices. These factors must be considered to increase the chance that patient
Make recommendations to fit specific needs.| will adhere to dietary recommendations. The assessment may
Consult with a dietitian if patient’s identify the need for referral to programs such as the Women,
nutritional needs are complex. Infants, and Children (WIC) nutrition program.

Review specific nutritional needs and food | If patient understands specific nutritional needs of pregnancy and
sources for optimal outcome of pregnancy | food sources, she is more likely to choose foods that meet these

and successful lactation. needs.
Provide written information in patient’s Written information reinforces verbal teaching and helps patient to
primary language regarding nutrition and | recall forgotten information. Recommendations must fit within
food preparation. Modify information to patient’s individualized needs to increase the chance that she will
incorporate cultural practices or food adhere to them.
dislikes or intolerances.
Encourage questions and provide Encouraging patient’s questions allows nurse to identify and correct
appropriate answers. areas of inadequate knowledge or misunderstanding.
Patient will implement | Teach patient the purpose of and how to A 24-hour food diary helps nurse to evaluate patient’s usual diet and
good nutrition during | maintain a 24-hour food diary. Teach her likes and dislikes as well as how to improve her diet. It may help
pregnancy and patient to eat normally and to write down | identify the need for a dietitian referral.

lactation, as evidenced | everything she eats and drinks, including
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by a 24-hour diary. approximate amounts, for 1 day.
Review the 24-hour intake from diary and | Analysis of usual meals and snacks enables nurse to identify

make appropriate recommendations for adequate and inadequate intake of specific nutrients. The 24-hour
improvement. Refer to a dietitian if diary allows nurse to reinforce areas of adequate intake and
nutritional assessment shows complex concentrate on areas of deficient nutrients.

needs.

Teach patient about MyPlate food guide Choices on MyPlate food guide provide essential nutrients on a daily

and how to read food labels. basis. Reading labels helps patient to select more nutritious items
from those that are available.
Patient will Maintain a chart to show patient’s actual Weight chart identifies both the amount and the pattern of weight
demonstrate a gradual | weight at each visit. gain to identify inadequate or excessive gain.

weight gain
appropriate for her
pregnancy (25 to 35 Ib
for most women).

Review progress of weight with patient at | Reviewing patient’s weight identifies whether patient’s weight gain

each visit and compare it with is normal and whether additional teaching or exploration of needs is
recommended amount of gain for that point| required.
in pregnancy.

Critical thinking questions

1. Mrs. Switzer says she is anxious to complete the clinic appointment because she wants to
“light up a cigarette.” What is your major concern about her smoking? What interventions
would be appropriate?

2. Mrs. Switzer states that her dietary pattern is heavily influenced by her perceived “food
cravings,” which have occurred increasingly in the past month. What would be your
approach to this problem?

Recommended dietary allowances and recommended dietary
intakes

In the United States, the Food and Nutrition Board of the Institute of Medicine (IOM), the National
Academy of Science in cooperation with the USDA, and the U.S. Department of Health and Human
Services developed recommended dietary allowances (RDAs) of nutrient intake required to
maintain optimal health. In the past, RDAs reflected the fact that nutrients were primarily supplied
by foods, in particular, nonfortified ones. Research by the Food and Nutrition Board showed an
increasing use of dietary supplements and fortified foods, resulting in the need to describe upper
limits of intake levels to prevent toxicity. Adverse responses (toxicity) can occur if the combination
of intake in the form of supplements and food, whether fortified or not, exceeds the present upper
limits of safety. When scientific evidence is insufficient to determine RDA, an adequate intake is
likely provided by an adequate diet. Consuming dietary supplements of trace elements can result in
toxicity if upper limits of intake are consistently exceeded.

The Committee of the USDA Human Nutrition and Research Center published recommended
dietary intakes (RDISs) focusing on specific nutrients (http://fnic.nal.usda.gov). Research is ongoing.
Future nutrient recommendations will be expressed as dietary reference intakes (DRIs). DRI is an
umbrella term that includes the RDA and tolerable upper levels of intake. The RDA will be retained
for any nutrient for which revision to the new DRI has not been made, and both RDAs and RDIs
will be used until research is completed. Current RDAs and RDIs of nutrients for various age
groups, including those for pregnant and lactating women, can be found on the Evolve website or
in a nutrition textbook.

Safety Alert!

Avoid exceeding recommended dosages of vitamins and minerals because a balance is needed for
health. For example, excess intake of vitamin C can inhibit the absorption of vitamin By5.

Weight gain
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In the past a woman’s weight gain was restricted during pregnancy. It was thought that minimal
weight gain would keep the fetus small and therefore easier to deliver. Evidence shows that low
maternal weight gain is associated with complications such as preterm labor, and recommendations
for weight gain during pregnancy have gradually increased. Guidelines for weight gain during
pregnancy are based on the woman’s prepregnant weight and body mass index (BMI). The BMI
considers the height and weight of the average American adult. Women with a BMI of 18.5 to 24.9
are considered normal weight, women with a BMI of less than 18.5 are considered underweight,
women with a BMI of 25 to 25.9 are considered overweight, and women with a BMI greater than 30
are considered obese. A BMI calculator is available at www.bmi-calculator.net/.

Current IOM (2009) recommended weight gains during pregnancy with a single fetus are as
follows:

* Normal-weight women: 25 to 35 1b (11.4 to 15.9 kg)
¢ Underweight women: 28 to 40 Ib (12.7 to 18.2 kg)

* Overweight women: 15 to 25 Ib (6.8 to 11.3 kg)

* Obese women: 11 to 20 Ib (5 to 9.1 kg)

Women carrying twins should gain more weight:

* Normal-weight women: 37 to 54 1b (16.8 to 24.5 kg).
* Overweight women: 31 to 50 1b (14.1 to 22.7 kg)
* Obese women: 25 to 42 1b (11.3 to 19.1 kg)

Pregnant adolescents should gain in the upper part of the range currently recommended for
women.

The pattern of weight gain is also important. The general recommendation is that women gain up
to 4.4 1b (2 kg) during the first trimester and approximately 1 1b (0.44 kg) per week during the rest of
pregnancy. Nausea and vomiting and some transient food dislikes often limit weight gain or cause
weight loss during the first trimester, but the weight is usually regained when the gastrointestinal
upsets subside.

Women often want to know why they should gain so much weight when their infant weighs only
7 or 8 Ib. The nurse can use the distribution of weight gain during pregnancy shown in Table 4.4 to
teach women about all the factors that contribute to weight gain.

Table 4.4
Distribution of Weight Gain in Pregnancy
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Source of weight gain Weight gain in Ib (kg)

Uterus 2.5(1.1)

Fetus 7.0-7.5(3.2-34)
Placenta 1.0-1.5 (0.5-0.7)
Amniotic fluid 2.0(0.9)

Breasts 1.5-3.0(0.7-1.4)
Blood volume 3.5-4.0 (1.6-1.8)
Extravascular fluids 3.5-5.0 (1.6-2.3)
Maternal reserves 4.0-9.5(1.8-4.3)
Total 25.0-35.0 (11.4-15.9)

Data from West E, Hark L, Catalano P: Nutrition in pregnancy. In Gabbe SG et al: Obstetrics: normal
and problem pregnancies, ed 7, Philadelphia, 2017, Saunders.

Nutritional requirements during pregnancy

A calorie increase of about 340 cal/day in the second trimester and 450 cal/day in the third trimester
is recommended to provide for the growth of the fetus, placenta, amniotic fluid, and maternal
tissues; 340 cal is not a large increase. A banana, a carrot, a piece of whole wheat bread, and a glass
of low-fat milk total about 340 cal. A half of a roast beef sandwich on whole wheat bread and a fresh
green salad added to a healthy diet would also meet the added caloric requirement. Caloric intake
must be nutritious to have beneficial effects on pregnancy. Four nutrients are especially important
in pregnancy: protein, calcium, iron, and folic acid. The amounts required are specified in Table 4.5.

Table 4.5

Daily Food Pattern for Pregnancy
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Food Amount

Milk, nonfat or low-fat, yogurt, cheese 3—4 cups

Meat (lean), poultry, fish, eggs 2 servings (total 4-6 0z)

Vegetables, cooked or raw: dark green or deep yellow; starchy, including potatoes, dried peas, and beans; all | 3-5 servings, all types,

others often

Fruits, fresh or canned, dark orange, including apricots, peaches, cantaloupe 2-4 servings, all types,
often

Whole-grain and enriched breads and cereals 7 or more servings

Fats and sweets In moderate amounts

Fluids 8-10 glasses (8 0z)

Modified from Mahan LK, Raymond JL: Krause’s Food & the Nutrition Care Process, ed 14,
Philadelphia 2017, Saunders.

The pregnant woman should use MyPlate to choose her daily diet. Servings that will supply
enough of the additional nutrients needed are presented in Table 4.5.

‘ Nutrition Considerations

Sample Menu for a Pregnant Woman?

Breakfast

Orange juice (%2 cup)

Oatmeal (V2 cup)
Whole-grain or enriched toast (1 slice)
Peanut butter (2 teaspoons)
Decaffeinated coffee or tea

Midmorning Snack

Apple
High-bran cereal (Y4 cup)
Nonfat or reduced-fat milk (%2 cup)

Lunch

Turkey (2 oz) sandwich on rye or whole-grain bread with lettuce and tomato and 1 teaspoon
of mayonnaise

Green salad

Salad dressing (2 teaspoons)

Fresh peach

Nonfat or low-fat milk (1 cup)

Midafternoon Snack

Nonfat or low-fat milk (1 cup)
Graham crackers (4 squares)

Dinner

Baked chicken breast (3 0z)
Baked potato with 2 tablespoons of sour cream
Peas and carrots (V2 cup)
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Green salad
Salad dressing (2 teaspoons)

Evening Snack

Nonfat frozen yogurt (1 cup)
Fresh strawberries

Modified from Mahan LK, Escott-Stump S, Raymond J: Krause’s Food & the Nutrition Care Process, ed
14, Philadelphia, 2017, Saunders.

= ——————|

2 This menu assumes that the woman is of normal prepregnancy weight, that her weight gain is
appropriate, that her activity is moderate, and that she is carrying only one fetus. Changes
would be needed for an underweight or overweight woman, an adolescent, or a woman with a
multifetal pregnancy.

Protein

Added protein is needed for metabolism and to support the growth and repair of maternal and fetal
tissues. An intake of 60 g/day is recommended during pregnancy, which is an increase of 14 g over
the nonpregnant diet. The best sources of protein are meat, fish, poultry, and dairy products. Beans,
lentils, and other legumes; breads and cereals; and seeds and nuts in combination with another
plant or animal protein can provide all the amino acids (components of protein) needed.

Examples of complementary plant protein combinations are corn and beans, lentils and rice, and
peanut butter and bread. Plant proteins are also complemented with animal proteins, such as in
grilled cheese sandwiches, cereal with milk, and chili made of meat and beans. The complementary
foods must be eaten together because all the amino acids necessary for building tissues (essential
amino acids) must be present at the same time.

Information about nonmeat sources of protein should be provided to women who are vegetarians
to ensure that their protein needs are met. The information can also help reduce the family’s food
budget because many plant protein sources are less expensive than animal sources. Fish containing
high mercury levels such as albacore tuna and mackerel should be eaten with caution. Raw meat
and raw eggs can be contaminated and should be avoided during pregnancy and lactation.
Pregnant women should not eat swordfish, shark, or king mackerel, as they contain high levels of
mercury, which can be harmful to the brain of the developing fetus.

Calcium

Pregnancy and lactation increase calcium requirements by nearly 50%. The DRI of calcium for
pregnant women is 1000 mg. Dairy products are the most plentiful source of this nutrient. Other
sources of calcium include enriched cereals, legumes, nuts, dried fruits, broccoli, green leafy
vegetables, and canned salmon and sardines that contain bones. Calcium supplements are
necessary for women who do not drink milk (or do not eat sufficient amounts of equivalent
products). Supplements are also necessary for women younger than 25 years of age because their
bone density is not complete. Calcium supplements should be taken separately from iron
supplements for best absorption. An adequate intake of vitamin D is required to enhance calcium
absorption.

Iron

Pregnancy causes a heavy demand for iron because the fetus must store an adequate supply to meet
the needs in the first 3 to 6 months after birth. In addition, the pregnant woman increases her
production of erythrocytes. The DRI is 15 mg/day for nonpregnant women and 30 mg/day for
pregnant women. Women who have a known iron deficiency may need more.

It is difficult to obtain this much iron from the diet alone, and most health care providers
prescribe iron supplements of 27 mg/day beginning in the second trimester, after morning sickness
decreases. Taking the iron on an empty stomach improves absorption, but many women find it
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difficult to tolerate without food. It should not be taken with coffee or tea or with high-calcium
foods such as milk. Vitamin C (ascorbic acid) may enhance iron absorption (Mahan and Raymond,
2017).

Iron comes in two forms, heme (found in red and organ meats) and nonheme (found in plant
products). The body absorbs heme iron best. Nonheme plant foods that are high in iron include
molasses, whole grains, iron-fortified cereals and breads, dried fruits, and dark-green, leafy
vegetables.

Vitamins and Minerals

True vitamin deficiency is rare in North America. The Food and Nutrition Board of the IOM has
established dietary recommended intakes (DRIs) of specific vitamins. Although adequate intake of
vitamins is essential during pregnancy, and supplements in the form of prenatal vitamins are
routinely prescribed, excess intake of some vitamins can result in problems. For example, excess
vitamin A can cause fetal anomalies and cardiac defects, and intake should not exceed 3000
mcg/day. Vitamin By (pyridoxine) is often prescribed to reduce the nausea of pregnancy, but excess

intake can cause numbness and muscle weakness. An adequate intake of zinc is required during
pregnancy especially in vegetarians and vegan diets, because whole grains decrease zinc
absorption. Copper and zinc are part of the prenatal vitamin formula. Most vitamins essential
during pregnancy are part of the prenatal vitamin supplement prescribed for pregnant women.
Folates are essential in early pregnancy to prevent neural tube defects but are prescribed separately
from the prenatal vitamin because the amount needed cannot be achieved in the prenatal formula.
Iron should be taken between meals if possible and with orange juice or a source of vitamin C to
enhance absorption. Iron and calcium should not be taken together at the same time. Women
should be referred for guidance from a registered dietitian if they have multiple gestations, an
eating disorder, or a restricted diet such as vegan or vegetarian. Water-soluble vitamins are not
stored in the body, so daily intake is important. For pregnant and lactating women older than 19
years of age, 1000 mg of calcium per day is recommended and 2000-4000 IU of vitamin D is
recommended for all pregnant women (Amegah et al, 2017). It is not possible to obtain adequate
vitamin D intake from prenatal vitamins. Egg yolk, salmon, cod liver oil, and fortified milk are good
sources of vitamin D. Vitamin D needs sunlight to be metabolized properly in the body. A 5- to 10-
minute exposure of the arms, legs, and face to the sun two to three times a week is adequate
(Amegah, 2017). A prenatal deficiency in vitamin D has been related to the occurrence of multiple
sclerosis in the newborn as an adult (Munger et al, 2016).

é Nutrition Considerations

Vitamin B4 and ginger are often recommended to relieve the common discomfort of nausea during

pregnancy.

é Nutrition Considerations

Vitamin D is critically important for normal placental implantation, fetal growth, and
development.

Folic Acid

Folic acid (folacin or folate) is a water-soluble B vitamin essential for the formation and maturation
of both red and white blood cells in bone marrow. This vitamin can also reduce the incidence of
neural tube defects such as spina bifida and anencephaly when taken before conception, as neural tube
defects can form as early as 28 weeks gestation. Studies have shown that supplementation for 3 months
before pregnancy may also prevent autism and reduce congenital heart disease (Lockwood, 2013).
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The DRI for a pregnant woman is 400 mcg (0.4 mg) per day during 0 to 4 months and 600-800 mcg
(0.6-0.8 mg) per day during months 4 to 9 (U.S. Preventive Task Force, 2017). Food sources of folic
acid are liver; lean beef; kidney and lima beans; dried beans; potatoes; whole-wheat bread; peanuts;
and fresh, dark-green, leafy vegetables. Folic acid supplements in nonpregnant women have been
shown to be of value in decreasing cervical dysplasia and bacterial vaginosis but should be used
with care in patients taking anticonvulsant drugs or oral contraceptives.

Fluids

The pregnant woman should drink 8 to 10 8-oz glasses of fluid each day, most of which should be
water. Caffeinated drinks and drinks high in sugar should be limited. Caffeine acts as a diuretic,
which counteracts some of the benefit of the fluid intake. The woman should limit her daily caffeine
consumption to two cups of coffee or their equivalent. Women at risk for insufficient amniotic fluid
(oligohydramnios) have had successful outcomes by increasing their daily fluid intake (Gilbert,
2017).

Sodium

Sodium intake is essential for maintaining normal sodium levels in plasma, bone, brain, and muscle
because both tissue and fluid expand during the prenatal period. Sodium should not be restricted
during pregnancy, but foods high in sodium such as lunch meats and chips or using additional salt
at mealtime should be avoided during pregnancy.

Diuretics to rid the body of excess fluids are not recommended for healthy pregnant women
because they reduce fluids necessary for the fetus. The added fluid during pregnancy supports the
mother’s increased blood volume.

Special Nutrition Considerations

Pregnant Adolescent

Gynecological age is the number of years between the onset of menses and the date of conception. An
adolescent who conceives soon after having her first period has greater nutritional needs than a
woman who is more sexually mature. The nurse must consider the adolescent’s characteristics of
resistance, ambivalence, and inconsistency when planning nutritional interventions (see Chapter
20). The nurse must also remember that the girl’s peer group is of utmost importance to her and
should help the adolescent find nutritious foods that allow her to fit in with her friends.

Inadequate weight gain and nutrient deficits are more likely to occur in a pregnant adolescent.
The girl’s continuing growth plus the growth of the fetus may make it difficult for her to meet her
nutritional needs. In addition, a body image in which she sees herself as “fat” at a time when
appearance is a high priority, combined with peer pressure to eat “junk” foods, places the pregnant
adolescent at special risk.

Even a moderate positive change in diet helps, and the nurse should give the girl positive
reinforcement for her efforts. Fast foods with poor nutritional content are often the adolescent’s
foods of choice. However, the nurse can point out to the adolescent that many fast food restaurants
offer salads, chicken, tacos, baked potatoes, and pizza. These foods provide many important
nutrients and still allow her to socialize with her peers at mealtimes.

Nutritional intervention is necessary early in prenatal care to ensure a healthy mother and child.
The younger and smaller adolescent may need an additional 200 kcal/day in addition to the
recommended increase of about 300 kcal/day for a normal pregnancy to meet her own growth
needs and those of the developing fetus. Many communities offer programs for adolescents that
provide social support, education about prenatal care, and nutritional advice. Adolescents often
respond well in these peer groups. The nurse often refers these young mothers to programs such as
Women, Infants, and Children (WIC) and food-stamp programs if needed.

Vegetarian or Vegan Diets

Women who follow vegetarian or vegan diets should focus on protein-rich foods such as soy milk,
tofu, tempeh, and beans, and they should supplement the diet with prenatal vitamins to meet the
dietary needs of pregnancy. See www.nal.usda/gov concerning dietary guidelines for
vegetarian/vegan diets. A vegan diet may require supplements of vitamin By, calcium, vitamin D,
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iron, and zinc because sources in plant foods may not be adequate. A registered dietitian should be
consulted.

Pica

Pica refers to the craving for and ingestion of nonfood substances such as clay, starch, raw flour,
and cracked ice. Ingestion of small amounts of these substances may be harmless, but frequent
ingestion in large amounts may cause significant health problems. Starch can interfere with iron
absorption, and large amounts of clay may cause fecal impaction. Any other nonfood substance
ingested in large quantities may be harmful because the necessary nutrients for healthy fetal
development will not be available.

Pica is a difficult habit to break, and the nurse often becomes aware of the practice when
discussing nutrition, food cravings, and myths with the pregnant woman. The nurse should
educate the pregnant woman in a nonjudgmental way about the importance of good nutrition so
the pica habit can be eliminated or at least decreased.

Lactose Intolerance

Lactose intolerance is caused by a deficiency of lactase, the enzyme that digests the sugar in milk.
Some women cannot digest milk or milk products, which increases their risk for calcium deficiency.
Native Americans; Latinos; and persons of African, Middle Eastern, and Asian descent have a
higher incidence of lactose intolerance than Caucasians. Signs and symptoms of lactose intolerance
include abdominal distention, flatulence, nausea, vomiting, and loose stools after ingestion of dairy
products. In such cases, a daily calcium supplement can be taken.

Substitutes for dairy products are listed in the previous Calcium section. Lactose-intolerant
women may tolerate cultured or fermented milk products such as aged cheese, buttermilk, and
yogurt. The enzyme lactase (Lactaid) is available in tablet form or as a liquid to add to milk.
Lactase-treated milk is also available commercially and can be used under a health care provider’s
direction.

Cultural Preferences

People of varied cultures believe that specific foods include a dominant trait that affects the
“humoral balance” in the body when ingested. Classification of food as “hot” or “cold” has nothing
to do with the actual temperature. Examples of hot foods include peanuts, mangoes, ice cream, tea,
cereal grains, and hard liquor. Examples of cold foods include milk, green leafy vegetables,
freshwater fish, chicken, bananas, and citrus fruits. In this belief framework, several health
problems are classified as hot or cold, requiring a cold or hot food for balance. To support the
nutritional needs of patients from various cultures, teachings must include these cultural beliefs and
practices. See Chapter 15 for more details concerning food and culture.

Gestational Diabetes Mellitus

Gestational diabetes mellitus is first diagnosed during pregnancy, in contrast to diabetes that is
present before pregnancy. Calories should be evenly distributed during the day among three meals
and three snacks to maintain adequate and stable blood glucose levels. Pregnant diabetic women
are susceptible to hypoglycemia (low blood glucose level) during the night because the fetus
continues to use glucose while the mother sleeps. It is suggested that the final bedtime snack be one
of protein and a complex carbohydrate to provide more blood glucose stability. A registered
dietitian may supervise dietary management. Glycemic control during the first and second
trimesters is most important in preventing complications such as macrosomia (abnormally large
newborn). Women with uncontrolled diabetes and high fasting blood glucose levels in the last
trimester have an increased risk of stillbirth. See Chapter 5 for additional information concerning
gestational diabetes mellitus.

Nutritional requirements during lactation

The caloric intake during lactation should be about 500 calories more than the nonpregnant
woman’s RDA. An indicator of adequate caloric intake is a stable maternal weight and a gradually
increasing infant weight. The maternal protein intake should be 65 mg/day so that the growing
infant has adequate protein. Calcium intake and iron intake are the same as during pregnancy to
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allow for the infant’s demand on the mother’s supply. Vitamin supplements are often continued
during lactation. Fluids sufficient to relieve thirst and replace fluids lost via breastfeeding should be
taken. Drinking 8 to 10 glasses of liquids other than those containing caffeine is adequate.

Some foods should be omitted during lactation if they cause gastric upset in the mother or child.
The mother will often identify foods that seem to upset her child. Caffeine should be restricted to
the equivalent of two cups of coffee each day. Lactating mothers should be instructed that many
types of drugs can be secreted in varying amounts in the breast milk. Drugs should be taken only
with the health care provider’s advice.
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Exercise during pregnancy

There is evidence that mild to moderate exercise is beneficial during normal pregnancy, but
vigorous exercise should be avoided. The nurse should guide the patient concerning exercise
during pregnancy based on the understanding that the maternal circulatory system is the lifeline to
the fetus, and any alteration can affect the growth and survival of the fetus. The maternal cardiac
status and fetoplacental reserve should be the basis for determining exercise levels during all
trimesters of pregnancy. Current health and fitness lifestyles mandate the inclusion of information
concerning exercise during pregnancy in prenatal education programs. Activities to avoid include
skydiving, horseback riding, skiing, and scuba diving (ACOG, 2016).

A history of the exercise practices of the patient is important, and gathering such data is the first
step in the nursing process. Women who have had previous training may have a higher tolerance
for exercise than women who have led a sedentary lifestyle. The goal of exercise during pregnancy
should be maintenance of fitness, not improvement of fitness or weight loss (Fig. 4.9). The following
are some basic factors that should be evaluated and discussed.
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FIG. 4.9 Exercises during pregnancy. (A-B) The pelvic tilt. (C) Tailor sitting position. (D) Proper stretch
position. (E) Proper squat position. (F) Back massage with a tennis ball used as pressure. (G) A pregnant
woman participating in step aerobics class for moderate exercise.

Elevated temperature

Exercise can elevate the maternal temperature and result in decreased fetal circulation and cardiac
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function. Maternal body temperature should not exceed 38°C (100.4°F), which rules out the use of
hot tubs and saunas during pregnancy. Maternal heat exposure during the first trimester of
pregnancy has been associated with neural tube defects and miscarriage. Exercise-related increases
in body temperature are more easily tolerated because of the normal physiology of pregnancy as it
pertains to increased peripheral blood flow, thermal inertia from weight gain, and peripheral
venous pooling. Monitoring the body temperature in addition to the exercise intensity is essential.

Hypotension

When the flat supine position is assumed and the uterus presses on the vena cava, the increasing
size and weight of the uterus can cause poor venous return and result in supine hypotension
syndrome. Orthostatic hypotension can also reduce blood flow to the fetus. Certain exercise
positions may need to be modified during pregnancy to avoid these problems, which can cause
fetal hypoxia.

Cardiac output

Pregnancy increases the workload of the heart. The increase in peripheral pooling during
pregnancy results in a decrease in cardiac output reserves for exercise. When exercise is allowed to
exceed the ability of the cardiovascular system to respond, blood may be diverted from the uterus,
causing fetal hypoxia. Exercise increases catecholamine levels, which the placenta may not be able
to filter, resulting in fetal bradycardia and hypoxia. Strenuous and prolonged exercise causes blood
flow to be distributed to the skeletal muscles and skin and away from the viscera, uterus, and
placenta. If the reduction in uterine blood flow exceeds 50%, serious adverse effects to the fetus may
occur. For this reason, moderate exercise is preferred for pregnant women as opposed to strenuous
or prolonged exercise. Exercise increases maternal hematocrit levels and uterine oxygen uptake, so
moderate exercise will not cause decreased oxygen supplies to the fetus.

Hormones

Exercise can cause changes in oxygen consumption and epinephrine, glucagon, cortisol, prolactin,
and endorphin levels. In early pregnancy these hormonal changes can negatively affect
implantation of the zygote and vascularization of the uterus. In late pregnancy the increases in
catecholamines during exercise can trigger labor. However, studies have not shown increased rates
of preterm deliveries in pregnant women who exercise (Lewis et al, 2008). Joint instability caused by
hormonal changes can result in injury if the woman engages in deep flexion or extension of joints.
Range of motion should not extend beyond prepregnancy abilities.

Other factors

In general, moderate exercise several times a week from the eighth week through delivery is
advised during pregnancy, with avoidance of vigorous activity and competitive sports. Moderate
exercise during pregnancy has many beneficial effects including a more positive self-image, a
decrease in musculoskeletal discomforts during pregnancy, and a more rapid return to prepregnant
weight after delivery (ACOG, 2016). The American Diabetes Association supports moderate
exercise during pregnancy. Even the trained woman should avoid vigorous exercise in hot, humid
weather. Safety measures are advisable because of the changes in the body’s center of gravity as the
uterus enlarges. Liquid and calorie intake should be adjusted to meet the needs of pregnancy as
well as the demands of exercise. Women who have complications or medical conditions such as
hypertension or multiple gestations should consult a health care provider before engaging in any
exercise program during pregnancy.

Nursing guidance should include the following:

* The woman should start with a warm-up and end with a cool-down period.

* Women who are beginning an exercise program should not exceed recommendations for
moderate exercise (ACOG, 2016).

* Women who have exercised regularly at higher levels before pregnancy may follow more
liberal guidelines of weight-bearing exercise for no more than 1 hour three to five times a
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week.

¢ Exercise combined with a balanced diet that is rich in unprocessed, nonroot vegetables,
nuts, fruits, and whole-grain breads is beneficial during pregnancy. Eating 2 to 3 hours
before exercise and immediately after exercise is recommended.

* The woman should avoid scuba diving below a depth of 30 feet or exercising in altitudes
above 8000 feet during pregnancy.

* The woman should avoid becoming overheated and should drink plenty of water during
exercise.

¢ Intensity of exercise should be modified according to the “talk test” (should be able to
complete a conversational sentence without taking an extra breath).
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Smoking during pregnancy

Maternal smoking during pregnancy has been shown to have a deleterious effect on the neural
development of the fetus. Studies have shown a relationship between maternal smoking and
psychiatric disorders in the offspring, such as schizophrenia and attention-deficit hyperactivity
disorder (Niemela et al, 2016). Smoking during pregnancy also may affect the developing eggs of
the female fetus, which will affect the grandchildren of the smoker (Halliday, 2017). The use of
marijuana during pregnancy is associated with preterm birth (Leemagq, 2016). The pregnant woman
should not be given nicotine replacement therapy, as the effect of replacement therapy can result in
long-term lung problems in the offspring (Janssen and Oudyk, 2017). The nurse should discuss the
habit of smoking and drug use during early prenatal care.
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Travel during pregnancy

Many women choose to maintain a normal lifestyle and travel during a normal pregnancy. Air
travel is generally safe for the pregnant woman up to 36 weeks gestation, but the availability of
medical care at the destination should be checked online at www.cdc.gov/travel. Because of the
increased levels of clotting factors and plasma fibrinogen that normally occur during pregnancy, the
woman should be counseled to avoid long periods of sitting because there is an increased risk of
developing thromboembolism (ACOG, 2016). She should also avoid locations that pose a high risk
for exposure to infectious diseases. A copy of obstetric records should be taken, and the location of
medical facilities in the area to be visited should be identified. For more information concerning air
travel during pregnancy, consult
www.ACOG.org/Resources_And_Publications/Committee_opinions/committee-on-obstetric-
practice/air-travel-during-pregnancy.

Guidance concerning hand hygiene and dietary precautions to prevent diarrhea is essential.
Special prepackaged oral rehydrating solution (ORS) are available for purchase (Jianas Brothers,
Kansas City, MO); each packet contains 3.5 g sodium chloride, 1.5 g potassium chloride, 29 g
trisodium citrate dihydrate, and 2.9 g glucose anhydrous. One 27.9-g packet dose is dissolved in 1 L

of water. A home preparation of ORS should include 1 L of water, 6 teaspoons of sugar, and e
teaspoon of salt (www.rehydrate.org/faq/all-questions.htm). Eating foods high in potassium is also
recommended. When rehydration is necessary, a health care professional should be contacted as
soon as possible for further evaluation. The woman should be advised to wear comfortable shoes
and long-sleeved clothing and use mosquito nets around the bed in insect-prone areas. Insect
repellants that contain the chemical abbreviated as DEET are usually safe after the first trimester.
Sunblock should be applied as appropriate. See Chapter 30.
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Common discomforts in pregnancy

Various discomforts occur during normal pregnancy as a result of physiological changes. The nurse
should teach the woman measures to relieve these discomforts (Table 4.6). The nurse should also
explain signs of problems that can be confused with the normal discomforts of pregnancy.
Providing information written in the woman’s primary language gives her a reference if she has
questions later.

Table 4.6

Self-Care for Common Discomforts of Pregnancy
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Discomion

Influencing factors

Selfcare measures

First Trimister

Nauses with| Bevation in hormones, decrease in gastric motility, fatigue emotional | Avoid an empty stomach
or without | factors; usually does not last bevond 16 wevks; if vomiting persists,
vomiting may lead to hyperemesis gravidarum
Eat dry crackers or toast V2 to 1 hour before rising in morning
Eat small, frequent meals
Drink fluids between meals
Avoid greasy, odorous, spicy, or gas-forming foods
Increase vitamin B,
Ginger
Use acupressure wrist bands
Diclegis may bie prescribed by health care provider if other
mpasures fail
Breast Increased vascular supply and hypertrophy of breast tissue caused by | Wear supportive bra (to alleviate tingling and tenderness)
tenderniss | estrogen and progsterone
Results in fingling, fullness, and tenderness Avoid soap to nipples {to prevent cracking)
Urinary Pressure of grow ing uterus on bladder in both first and third Void when urgeis felt (fo prevent urinary stasis); increase Auid
fraquency Irimestors intake during day
Progesterone rdaxes smooth muscles of bladder Decrease fluid in late evening to lessen nocturia; limit caffane
Practice Kopel exercises
Vaginal Increased production of mucus by endocervical glands in response to | Bathe or shower daily
discharge | devated estrogen levels and increased blood supply to pelvic area,
(leukorrhea) | ca u.qlng white, viscid vaginal discharge

Wt cotton under wear

Avoid tight undergarments and pantyhose

Kaovp porineal area clean and dry

Avold douching and using tampons

Wipe perineal area from front to back after toileting

Contact health care provider if there is change in color, odor, or
character of discharge

Sevond and Third Trimesters

Heartburn | Increased production of progesterone causing relasation of esophageal] Sit up foe 30 minutes after eating a meal
(pyrosts) sphincter
Regurgitation or backflow of gastric contents into esophagus, cousing
burning sensation behind sternum, burping, and sour tastes in mouth
Avoid gas-forming and greasy foods
Avoid overvating
Use low -sodium liquid antacids such as Gelusil or Maalox (liquid
will coat lining better than tablets); avoid sodium bicarbonate
and Alka-Seltier
Constipation| Increased lovels of progesterone, causing bow e shuggishness with Increase Auid intake (minimum of 8 glasses per day, not including|
and incrensed water absorption (results in hardened stool) carbonated or caffdinated beverages because of their diuretic
flatulence efbect) luugh.lp.-{n diet, and exercise
| {gas)
Pressure of enlarging uterus on intestine Exercise Lo stimulate peristalsis
Dhet, lack of exercise, and decroased fluids Establish regular schedule for bowel movement
Iron supplements contributing to hardening of stools Do not take mineral oil or enemas. Consult health care provider
aboul taking a stool softener (docusate)
Hemor thoids) Varicosities (distended veins) of rectum caused by vascular Use anesthetic ointment, cool witch hazel pads, or reclal
enlargement of pelvis, straining from constipation, and descent of fital | suppositories, May disappear after birth, when pressure is
hoad into pelvis relbeved
May disappear after birth, when pressure is relicvad Take sitz baths, increase fiber in diet, and have regular bowel
habits to avoid constipation
Backaches | Result of spine’s adaptation to posture changes as ulerus enlarges Maintain correct posture with head up and shoulders back: use
good body mechanics
Enlarging uterus altering conter of gravity, resulting in lordosis Avold exaggerating lumbar curve
(exaggeration of lumbosacral curve) and muscle strain
Squat rather than bending over when picking up objects (bend at
knessi, not waist)
Wear low-hested shocs o help maintain better posture
Do exercises such as tailor sitting (cross-legged), shoulder circling, |
and pelvic rocking
Rest; applying localized heat may hedp
Rownd Abdominal ligaments stretched by enlarging uterus, causing pain in - | Avodd jerky or quick movements
ligament lower abdomen after sudden movements
pain
LUse pillow support for abdomen
Lse good body mechanics
Leg cramps | Pressure of uterus on blood vessels that impairs circulation to legs, Dorsifles foot and straighten leg with downward pressure on

causing muscle strain and fatigue

ke or stand with feet fat on floor when cramps ocour (see Table
a.1)
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Discomfort Influencing factors Self-care measures

Imbalance in calcium/phosphorus ratio Evaluate diet and calcium intake
Headache Emotional tension and fatigue Obtain emotional support
Increased circulatory blood volume and heart rate causing dilation Practice relaxation exercises

and distention of cerebral vessels

Eat regular meals

1f headaches continue, report to caregiver (potential gestational

hypertension)
Varicose Relaxation of smooth muscle in walls of veins caused by elevated Avoid lengthy standing or sitting, constrictive clothing, and
veins progesterone bearing down during bow el movements
Pressure of enlarging uterus causing pressure on veins, resulting in Walk frequently

development of varicosities in vulva, rectum, and legs

Rest with legs elevated

Wear support stockinE:;avoid tight knee-high stockings

Exercise (to stimulate venous return)

Relieve hemorrhoid swelling with warm sitz baths, local
application of astringent compresses, or analgesic ointment

Edema of feet| Circulatory congestion of lower extremities Hevate legs when sitting
and ankles

Increase rest periods

Avoid constrictive clothing and prolonged standing or sitting

Faintness Vasomotor instability or postural hypotension Avoid sudden changes in position, prolonged standing, and
and warm, crowded areas
dizziness

Standing for long periods with venous stasis in lower extremities Moveslowly from rest position

Avoid hypoglycemia by eating 4-5 small meals daily

Lie on left side when resting to avoid supine hy potensive
syndrome (pressure of uterus on vena cava)

If symptoms do not lessen, report to caregiver

Fatigue Hormonal changes in early pregnancy and periodic hy poglycemia as | Try to get 8-10 hours of sleep
glucose is used by embryo for rapid growth
More prominent in early months of pregnancy Take naps during the day if possible

Use relaxation techniques, meditation, or change of scenery

Dyspnea Later in pregnancy, caused by uterus rising into abdomen and Sleep with several pillows under head
pressing on diaphragm

Use deep chest breathing before going to sleep

Use proper posture while sitting or standing. Avoid exertion

Water aerobics in healthy women can relieve edema because the hydrostatic pressure forces fluid
into the circulation, stimulating glomerular filtration and excretion of water. Care should be taken
to avoid excessive water temperatures during water aerobics (see earlier section Exercise During
Pregnancy). Using saline nasal drops or room humidifiers can relieve nasal stuffiness caused by
edema of nasal tissues as a result of the high level of estrogen.
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Psychosocial adaptation to pregnancy

Pregnancy creates a variety of confusing feelings for all members of the family, whether or not the
pregnancy was planned. Both parents may feel ambivalence about the pregnancy and being a
parent. First-time parents may be anxious about how the infant will affect their relationship as a
couple. Parents who already have a child may wonder how they can stretch their energies, love,
and finances to another infant and how the infant will affect their older child or children. The nurse
who provides prenatal care helps families to work through this phase in their lives. Identifying and
managing psychosocial problems is essential to the positive outcome of pregnancy.

Identifying barriers to accessing care is a primary nursing responsibility. Inadequate health
insurance coverage, financial problems, knowledge deficit concerning community resources, lack of
transportation, and the need for day care for other children or older adult parents are examples of
problems that can be referred to a social service worker. Frequent housing relocation may indicate
domestic violence, legal problems, or financial difficulties that may need attention to ensure
compliance with regular prenatal care. Nutritional needs and patterns relating to age, ethnicity, or
financial constraints should be discussed. Tobacco or substance abuse should be assessed. Stress in
the life of the mother should be reviewed, and appropriate referrals to mental health professionals
or educational programs should be made to reduce the levels of stress that can affect pregnancy
outcome.

Impact on the Mother

In 1984 researcher Reva Rubin noted four maternal tasks that the woman accomplishes during
pregnancy as she becomes a mother:

1. Seeking safe passage for herself and her fetus: This involves both obtaining health care by a
professional and adhering to important cultural practices.

2. Securing acceptance of herself as a mother and for her fetus: Will her partner accept the
infant? Does her partner or family have strong preferences for a child of a particular sex?
Will the child be accepted even if he or she does not fit the ideal?

3. Learning to give of self and to receive the care and concern of others: The woman will never
again be the same carefree girl she was before her infant’s arrival. She depends on others in
ways she has not experienced before.

4. Committing herself to the child as she progresses through pregnancy: Much of the
emotional work of pregnancy involves protecting and nurturing the fetus.

Pregnancy is more than a physical event in a woman'’s life. During the months of pregnancy, she
first accepts the fetus as part of herself and gradually moves to acceptance of the child as an
independent person. She evolves from being a pregnant woman to being a mother. The woman’s
responses change as pregnancy progresses. These changes will be discussed here within the
framework of the three trimesters of pregnancy.

First Trimester

During early pregnancy the woman may have difficulty believing that she is pregnant because she
may not feel different. If a home pregnancy test was positive, the woman often feels “more
pregnant” after a professional confirms it. An early ultrasound examination helps the woman to see
the reality of the developing fetus inside her. Women (and their partners) often show off their
sonogram photos just as they will show their infant pictures later.

Most women have conflicting feelings about being pregnant (ambivalence) during the early weeks.
Many, if not most, pregnancies are unplanned. The parents may have wanted to wait longer so they
could achieve career or educational goals or to have longer spacing between children. Women who
have planned their pregnancies and even women who worked hard to overcome infertility feel
ambivalence as well. They wonder if they have done the right thing and at the right time. Moreover,
the woman often feels that she should not have these conflicting feelings. The nurse can help the
woman to express these feelings of ambivalence and reassure her that they are normal.

The woman focuses on herself during this time. She feels many new physical sensations, but none
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of them seem related to a child. These physical changes and the higher hormone levels cause her
emotions to be more unstable (labile). The nurse can reassure the woman and her partner (who is
often confused by her moods) about the cause of these fluctuations, that they are normal, and that
they will stabilize after pregnancy.

Second Trimester

The fetus becomes real to the woman during the second trimester. Her weight increases, and the
uterus becomes obvious as it ascends into the abdomen. If she has not already heard the fetal
heartbeat or seen it beating on a sonogram, the woman usually will have an opportunity to hear it
early in the second trimester. She feels fetal movement, and this is a powerful aid in helping her to
distinguish the fetus as a separate person from herself.

The second trimester is a more stable time of pregnancy during which most women have
resolved many of their earlier feelings of ambivalence and begin to take on the role of an expectant
mother. The woman becomes totally involved with her developing child and her changing body
image (narcissism). She often devotes a great deal of time to selecting just the right foods and the
best environment to promote her health and that of her infant. She welcomes the solicitous concern
of others when they caution her not to pick up a heavy package or work too hard. She may lose
interest in work or other activities as she devotes herself to the project of nurturing her fetus. The
nurse can take advantage of her heightened interest in healthful living to teach good nutrition and
other habits that can benefit the woman and her family long after the child is born.

The woman “tries on” the role of mother by learning what infants are like. She wants to hear
stories of what she and her mate were like when they were infants. She often fantasizes about how
her child will look and behave or what sex the child will be. She may or may not want to know the
sex of the infant if it is apparent on a sonogram, sometimes preferring to be surprised at the birth.
The woman who previously has had a child undergoes a similar transition as she imagines what
this specific child will be like and how he or she will compare to siblings.

The body changes resulting from pregnancy become evident during the second trimester. The
woman may welcome them as a sign to all that her fetus is well protected and thriving (Fig. 4.10).
However, these same changes may be unwelcome to her because they can be perceived as
unattractive and can cause discomfort.
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FIG. 410 The body changes during pregnancy are evident, and the woman may welcome them as a
sign to all that her pregnancy is real and her fetus is thriving.

The body changes may alter her sexual relationship with her partner as well. Both partners may
fear harming the developing fetus, particularly if there has been a previous miscarriage. Her
increasing size, discomforts, and the other changes of pregnancy may make one or both partners
have less interest in intercourse. The nurse can assure them that these changes are temporary and
can help them explore other expressions of love and caring.

Third Trimester

As her body changes even more dramatically, a woman alternates between feeling “absolutely
beautiful and productive” and feeling “as big as a house and totally unloved” by her partner. These
mood swings reflect her sense of increased vulnerability and dependence on her partner. She
becomes introspective about the challenge of labor that is ahead and its outcome. Her moods may
again be more labile.

The woman begins to separate herself from the pregnancy and to commit herself to the care of an
infant. She and her partner begin making concrete preparations for the infant’s arrival. They buy
clothes and equipment the infant will need. Many take childbirth preparation classes. The woman’s
thinking gradually shifts from “I am pregnant” to “I am going to be a mother.”

The minor discomforts of pregnancy become tiresome during the last weeks before delivery, and
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the woman may feel that the pregnancy will never end. With the understanding and support of her
family and health care professionals, she can develop inner strength to accomplish the tasks of
birth.

Impact on the father

Responses of fathers vary widely. Some want to be fully involved in the physical and emotional
aspects of pregnancy. Others prefer a management role, helping the woman adhere to
recommendations of her health care provider. Some fathers want to “be there” for the woman but
prefer not to take an active role during pregnancy or birth. Cultural values influence the role of
fathers, as pregnancy and birth are viewed exclusively as women’s work in some cultures. The
nurse should not assume that a father is disinterested if he takes a less active role in pregnancy and
birth.

Fathers go through phases similar to those of expectant mothers. Pregnancy is considered the
beginning of a separate developmental stage called “growth and development of a parent” (see
Table 15.5). Fathers who do not anticipate changes specific to the normal event of pregnancy may be
confused or concerned by new feelings or behaviors and the changes that occur in family dynamics.

For fathers, the announcement phase begins when pregnancy is confirmed. Initially they may
also have difficulty perceiving the fetus as real. Ambivalence and self-questioning about their
readiness for fatherhood are typical. Fathers who attend prenatal appointments with the woman
can see the fetus on ultrasound or hear the fetal heartbeat, making the child seem more like a real
person (Fig. 4.11). Acceptance of the pregnancy results in strengthening of the family support
system and expansion of the social network. Rejection of the pregnancy may result in lack of
communication and resentment.
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e N
FIG. 4.11 The father begins to develop a relationship with the fetus as he hears the fetal heartbeat and
feels fetal movement.

The second phase of the father’s response is the adjustment phase. The father may revise financial
plans, become involved in planning the child’s room or furniture, and actively listen to the fetal
heartbeat and feel fetal movement (see Fig. 4.11). Lack of adjustment may result in an increase in
outside interests or the development of various symptoms in a struggle to regain the attention he

178



may feel he has lost to the fetus.

The third phase of the father’s response is the focus phase, where active plans for participation in
the labor process, birth, and change in lifestyle result in the partner “feeling like a father” (Box 4.4).
The nurse’s role is to help the father achieve positive outcomes in each phase (see Table 4.7 in later
section Nursing Care During Pregnancy).

Box 4.4

Developmental Stages of Fatherhood

¢ Announcement
¢ Adjustment
e Focus

Table 4.7

Physiological and Psychological Changes in Pregnancy, Nursing Interventions,
and Teaching
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Maternal changes

Signs and symptoms

MNursing interventions and teaching

First Trimester

Fertilization occurs.

Pregnancy test is positive.

Guide patient regarding nutritional needs and folic acid
roquirements.,

Increased progesterone levels result in
amenorrhea.

Encourage patient to seek early prenatal care.

Sodium retention increases.

Assess attitude tow ard this pregnancy and how it
affects family.

Nitropen stores decrease.

Blood volume increases.

Fainting is possible.

Teach patient how to rise slowly from prone position.

Levels of relaxin hormone increase.

Morning nausea can oocur.

Teach patient how to cope with nausea without
medication:

Levels of hOG hormone increase.

Relaxation of gastrointestinal muscles can
cause "heartburn.”

* Eat dry crackers before arising,

# Use acupressure.

Sensitivity to odors increases.

Pituitary gland releases melanin-stimulating
hormaone.

Pigmentation deepens on face (chloasma)
and on abdomen (linea nigra).

Discuss body changes and assure patient that
pigmentation will fade after puerperium.

Fetus grows.

Abdomen enlarges at end of first trimesten
when uterus rises out of pelvis.

Teach methods to minimize fetal problems:

Uterus begins to enlarge.

Small weight gain occurs.

* Avoid high temperatures around abdomen (baths and
spas).

& Discuss effects of medications and herbs on fetal
development.

Enlarged uterus presses on bladder.

Discuss impact of frequency of urination on lifestyle and
activities.

Facilitate communication with partner concerning
sexual relationships during pregnancy.

Discuss nutritional and folic acid needs, control of
caffeine intake in second and third trimesters, and omegal
3 fatty acid intake.

For fathers, announcement phase begins when
pregnancy is confirmed, followed by adjustment
phase and, finally, focus phase in third trimester
and during labor, when “feeling like a father™
develops.

Parents adjust to reality of pregnancy.

Review father's role and mother’s responses,

Refer to community agencies as needed.

Assess for misinformation and know ledge deficit.

Help parents identify concerns.

Answ er questions.

Discuss relevant topics such as care of siblings and role
of grandparents.

Sevond Trimester

Corpus luteum is absorbed, and placenta takes
over fetal support (between third and fourth
manths).

Blood volume increases in placental bed.

Teach patient how to minimize risk of habitual abortion
between third and fourth month when placenta begins
to take over.

Broad ligament stretches as uterus enlarges.

Occasional pain in groin area ocours.

Teach patient Kegel exercises to strengthen pelvic

muscles,

Vascularity of pelvis increases,

Sexual pleasure and desire increases,

Discuss modifications of positions for sexual comfort and
pleasure.

White discharge may occur.

Teach patient to avoid routine dowches.

Teach patient perineal skin hy giene.

Blood volume and vasomotor lability increase,

Orthostatic hy potension can ocour,

Teach patient to change positions slowly and to avoid
warm, crowded areas.

Cardiac output increases.

Physiological anemia may occur.

Iron supplements may be prescribed for anemia. Teach
patient how to prevent constipation, and teach about
change in stool color during iron therapy.

Renal threshold decreases,

Perineal itching may occur.

Test for glucose in urine and require glocose tolerance
test in sevond trimester to rule out gestational diabetes,
Teach patient hy gienic measures when high glucose level
is present (front to back wiping: wearing cotton panties),

Uterus rises out of pelvis.

Body s center of gravity changes.

Teach patient proper shoe and heel height to prevent
falling.

Estrogen relaxes sacroiliac joint.

Teach placement of automobile restraints across hips
rather than across abdomen.

Teach patient to avoid lving supine in bed after fourth
maonth of pregnancy to prevent supine hy potension
syndrome.

Teach posture and pelvic rocking exercises.

Instruct that clothes should hang from shoulders.

Pressure on bladder and rectum increases

Instruct patient to anticipate urinary frequency during
long trips.

Teach patient Kegel exercises to strengthen pelvic floor.
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Maternal changes

Signs and symptoms

Nursing interventions and teaching

Enlarging uterus compresses nerves supplving
lower extremitics.

Leg muscle spasms occur, especially when
reclining,

Check for Homans sign (see Table 9.1),

Teach patient how to dorsiflex the foot to help relieve
spasms. Massage foot.

Decreased calcium levels and increased
phosphorus levels are possible

Teach patient to use oral aluminum hydroxide gel to
risduce phos phorus levels ifelevated (when
recommended by health care provider).

Late in second trimester cardiac reserve beglns to
decrease and respiratory effort to increase.

Physiological stress s possible if exercise
levels are not decreased.

Teach patient to monitor pulse rate {maximum 90
beatsimin), and teach patient that inability to converse
without taking frequent breaths is a sign of physiologicall
stress.

Teach patient to stop exercising if numbness, pain, or
dizziniss oocurs.

Hormaonal influence causes “id” to come to surface

Mood swings occur.

Preparespouse or significant other and family for mood
swings, outspoken behavior, and labile emotions
{"speaks before she thinks™),

Levels of relaxin hormone increase:

Sphincter of stomach relaxes, and
gastrointestinal motility is slowisd,

Teach patient how to prevent constipation.

Instruct patient to increase fluid intake and avoid gas-
forming foods.

Increase in estrogen levels causes increased
excrelory function of skin,

Skin itches,

Teach patient to wear loose clothing, shower frequently,
and use bland soaps and oils for comiort,

Anterior pituitary secretes melanin-stimulating
harmaone.

Skin pigmentation decpens,

Prepare patient to anticl pate development of spider nevi
and skin pigmentation.

Reassure patient thal most fade after puerperium,

Estrogen levels increase.

Increased estrogen levels cause increased
vascularity of oral tissues, resulting in
gingivitis and stuffy nose.

Teach proper oral hygiene lechnigues.

Estrogen levels develop netw ork of
increased arterioles.

Edema can occur. Assess blood pressure, and report
proteinuria,

Pituitary gland secretes pralactin.

Colostrum leaks from nipples and
sometimes cakes.

Teach patient to dennse nipples to keep ducts from bang
blocked by colostrum, Aveid spaps, gintments, and
alcohol that dry skin.

Breasts enlarge. Teach patient not to stimulate nipples by massage or
exercise because doing so may increase risk for preterm
labor.

As breast size increases, drooping of shoulders Fingers tingle. Teach patient proper posture.

causes traction on brachial plexus.

Encourage use of a supportive maternity bra.

Placental barrier allows certain elements and
organisms to pass through to fetus.

Some medications can pass through
placental barrier and cause fetal defects.

Advise patient not to smoke and not 1o self-treal with
medications.

Teach patients that certain jobs should be avoided
during pregnancy (eg., working as parking attendant, in
a dry cleaning plant, and in a chemistry laboratory)

Travel becomis more difficult.

Because of placental permeability,
traveling to countries that have endemic
diseases can have negative effect on fietus;
activie, live viral immunization should be
avoided.

Advise patient regarding travel.

Lowered oxygen levels can cause fetal
hy poxia.

Most commercial airlines have cabin pressure controlled
at or below 5000-ft level and do not pose risk to fetus.

Increased levels of platelets occur.

Patient is prone to thrombophlebitis if
inactive for long periods,

Encourage patient to keep hydrated because of low cabin
humidity in airplanes and (o move around to help
privent thrombophlebitis,

Fetal grow th continues, Maother fievls signs of life; fetus moves and | Teach proper nutrition to foster fetol growth without
kicks, adding extra "empty” calories.
Encourage patient to attend child care and parenting
classes,
Third Trimester

Weight gain typically approaches 20-25 [b,

Patient tires aasily.

Teach patient need for rest periods and organization of
work.

Colestrum forms.

Colostrum may leak from breasts.

Teach patient care of nipples,

Introduce nipple pads.

Avoid nipple stimulation to prevent preterm labor.

Increased estrogen levels cause edema of larynx,

Voice changes.

Singers may note loss of vocal quality.

Maximum increase in cardiac output (increase in
stroke volume) occurs,

Patient tires easily.

Teach patient of need for rest periods.

Edema of hands and wrists is possible.

Risk for ¢arpal tunnel syndrome
increnses.

Teach patient warning signs of gestational hy pertension
and assess water retention,

Uterus increases in size.

Pressureon stomach occurs.

Mseuss how to cope with decrease in appetite and
shortness of breath,
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Maternal changes Signs and symptoms Nursing interventions and teaching

Pressureon diaphragm occurs. Teach patient how to avoid constipation and leg
varicosities.

Venous congestion increases. Teach “talk test” for self-evaluation of exercise tolerance
to prevent fetal hy poxia (must be able to finish a
sentence before taking a breath).

Awareness of Braxton Hicks contractions Fetal head may engage (uterus drops) Teach patient signs of labor and when to come to

increases. (lightening). hospital. Offer tour of labor and delivery unit.

Hormone levels increase. “Id” is at the surface. Review labor management learned in prenatal classes.
Woman becomes self-centered and Discuss sibling care and support system.

worries how she will manage labor.

hCG, Human chorionic gonadotropin.

The father is often asked to provide emotional support to his partner while struggling himself
with the issue of fatherhood. Too often, he receives the message that his only job is to support the
pregnant woman rather than to be a parent who is also important and who has needs. The nurse
should explore the father’s feelings and encourage him during prenatal appointments, childbirth
preparation classes, and labor and birth. He is trying to learn the role of father, just as the woman is
trying to learn the role of mother. Documenting the health history of the father is important because
health problems such as genetic disorders or chronic illness and lifestyle practices such as drug
abuse or tobacco use can adversely affect the health of the mother and infant. The father’s blood
type and Rh is also important when the mother is Rh negative.

Impact on the pregnant adolescent

Pregnant adolescents often have to struggle with feelings they find difficult to express. They are
fraught with conflict about how to handle an unplanned pregnancy. Initially they must face the
anxiety of breaking the news to their parents and to the father of the child. Denial of the pregnancy
until late in gestation is not uncommon. There may be financial problems, shame, guilt, relationship
problems with the infant’s father, and feelings of low self-esteem. Alcoholism and substance abuse
may be a part of the complex picture.

The nurse must assess the girl’s developmental and educational level and her support system to
best provide care for her. A critical variable is the girl’s age. Young adolescents have difficulty
considering the needs of others, such as the fetus. The nurse helps the adolescent girl to complete
the developmental tasks of adolescence while assuming the new role of motherhood. Ideally,
separate prenatal classes tailored to their needs help adolescent girls learn to care for themselves
and assume the role of mother.

The nurse must anticipate resistive behavior, ambivalence, and inconsistency in the adolescent.
The nurse must consider the girl’s developmental level and the priorities typical of her age, such as
the importance of her peer group, focus on appearance, and difficulty considering the needs of
others. The pregnant adolescent must cope with two of life’s most stress-laden transitions
simultaneously: adolescence and parenthood.

Impact on the older couple

Women who become pregnant for the first time after age 35 years are described as “elderly
primiparas” or as being of “advanced maternal age” because they are at a later stage in their
childbearing cycle, and they may face special problems during pregnancy and labor. Factors that
contribute to the trend of postponing pregnancy until after age 35 years include the following:

* Effective birth control alternatives

* Increasing career options for women

* High cost of living (delaying childbearing until financial status is secure)
* Development of fertilization techniques to enable later pregnancy

The “older couple” usually adjusts readily to pregnancy because they are often well educated,
have achieved life experiences that enable them to cope with the realities of parenthood, and are
ready for the lifestyle change. Although the older couple may adjust to the process of pregnancy
and parenthood, they may find themselves “different” from their peers, and this can result in
impaired social interaction. Concerns of the older parent relate to age and energy level as the child
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grows, confronting the issues of their own mortality, and child care requirements. Meeting financial
needs of a college-age child at retirement is a special issue that may require discussion and
planning. Many older parents are placed in a “high-risk” prenatal group that may limit their
options for selecting a birth center. However, the pregnancy should be treated as normal unless
problems are identified.

Advances in maternal care and delivery practices have decreased the risk of unfavorable
pregnancy outcomes, although special problems exist. Women older than 35 years of age may have
a decreased ability to adjust their uterine blood flow to meet the needs of the fetus (Resnik et al,
2014). There also may be an increase in multiple pregnancies if fertility drugs were used, which
increases fetal risk. The increased risk of a congenital anomaly usually results in special tests being
offered during pregnancy (chorionic villi sampling, amniocentesis), which increases the cost of
prenatal care.

Impact on the single mother

Whether an adolescent or a mature woman, the single mother has special emotional needs. Some
single mothers can turn to their parents, siblings, or close friends for support. Women who do not
have emotional support from significant others will have more difficulty completing the tasks of
pregnancy. Their uncertainty in day-to-day living competes with mastering the emotional tasks of
pregnancy.

Some single mothers may have conceived by in vitro fertilization because of a strong desire to
have a child even in the absence of a stable relationship. These women often are nearing the end of
their childbearing years and perceive a “now or never” view of motherhood. Single women who
plan pregnancies often prepare for the financial and lifestyle changes. Achieving social acceptance
is not as difficult today as it was many years ago when single motherhood was taboo and was
considered a distinct disgrace to the maternal family. The nurse should maintain a nonjudgmental
attitude and assist the single mother to successfully achieve the psychological tasks of pregnancy.

Impact on the single father

The single father may take an active interest in and financial responsibility for the child. The couple
may plan marriage eventually, but it is often delayed. A single father may provide emotional
support for the mother during the pregnancy and birth. He often has strong feelings of surprise and
accomplishment when he becomes aware of his partner’s pregnancy. He may want to participate in
plans for the child and take part in infant care after birth. However, the woman sometimes rejects
his participation.

Impact on grandparents

Prospective grandparents have different reactions to a woman’s pregnancy as well. They may
eagerly anticipate the announcement that a grandchild is on the way, or they may feel that they are
not ready for the role of grandparent, which they equate with being old. The first grandchild often
causes the most excitement in grandparents. Their reaction may be more subdued if they have
several grandchildren, which may hurt the excited pregnant couple.

Grandparents have different ideas of how they will be involved with their grandchildren.
Distance from the younger family dictates the degree of involvement for some. They may want to
be involved fully in the plans for the infant and to help with child care, and they often travel a great
distance to be there for the big event. Other grandparents want less involvement because they
welcome the freedom of a childless life again. Many grandparents are in their 40s and 50s, a time
when their own career demands and care of their aging parents compete with their ability to be
involved with grandchildren.

If grandparents and the expectant couple have similar views of their roles, little conflict is likely.
However, disappointment and conflict may occur if the pregnant couple and the grandparents have
significantly different expectations of their role and involvement. The nurse can help the young
couple understand their parents’ reactions and help them to negotiate solutions to conflicts that are
satisfactory to both generations.
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Impact on siblings

Preparation for the arrival of a new baby in the family should start before the arrival of the newborn
and before the sibling feels the change that a new family member brings (Fig. 4.12). All siblings will
be affected by the arrival of a new baby into the family. Young children may lack resources to cope
with their feelings of being displaced, and some behavior changes may be expected. Special time
and effort is needed to make the siblings feel that they are as loved as they were before.

FIG. 4.12 A sibling begins to anticipate the birth of her brother.
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Prenatal education

Prenatal education is an interactive process that requires input from the patient concerning
individual needs and assessment of outcome: a healthy mother and child and an intact family unit.
A plan for prenatal education is based on the desired outcome and includes the development of
positive attitudes and perceptions; achievement of knowledge of facts; and the learning of skills to
cope with pregnancy, labor, and the transition into parenthood. Examples include the perception that
pregnancy is a normal process that is enhanced by good nutrition and a healthy lifestyle; the
knowledge to select the proper diet; and the learning of skills to perform exercises, breathing, and
relaxation techniques to prepare the woman for labor.

Prenatal education should progress according to the nursing process, as follows:

* Assess the history and cultural needs.

* Diagnose the inadequate knowledge.

¢ Plan the goals and priorities.

* Outcomes identification clarifies expected outcomes.

¢ Teach (implement) the facts and rationales.

¢ Evaluate the knowledge gained and the goals achieved.

Collecting data to assess cultural needs can be individualized to the patient with the use of a
birth plan (Fig. 4.13). The birth plan can be presented in multiple languages, and the nurse can
compare answers to the tool written in the nurse’s primary language. Prenatal teaching can be
planned according to the nursing process. Teaching can occur in formal childbirth education classes
or informally during a clinic visit. Every contact a nurse has with a pregnant patient is an
opportunity for teaching.
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Cultural Assessment Data Collection Tool to Assist in Developing an Individualized Plan of Care

(This tool can be translated into multiple languages and allows the nurse to compare the client's answers to those on an identical tool
written in the nurse's dominant language. This data collection will enable the nurse to provide care to clients in a way that is culturally

satisfying to them.)

Birth Plan

Providing answers to the following questions will give us information that will enable us to make your birthing experience a more

positive experience.

Whom do you plan on having present to support you while
you are in labor?
1 Husband
3 Female family member
3 Friend
2 No one
Have you attended a childbirth class?
O Yes
I3 No
If yes, what method of childbirth preparation?
3 Lamaze
 Bradley
a Other
Which gender of health care provider do you prefer?
0 Male
I Female
3 No preference
During pelvic examinations does your husband wish to be
present if done by a male physician?
3 Yes
1 No
During labor will you:
1 Prefer to be involved in decision making
IJ Prefer to have someone tell you what to do
When you are in pain do you:
1 Become quiet
IJ Verbally express your pain
1 Yell and/or cry
Regarding pain medicine do you:
IJ Prefer to ask for it when you want it
d Have the nurse offer it to you
Do you feel comfortable in freely making requests to
MD/CNM/nurse?
J Yes
4 No
Do you prefer to be addressed by:
3 Your first name
4 Your last name
What type of infant feeding are you planning?
1 Breastfeeding
'3 Bottle feeding
1 Both
|1 Breastfeeding after colostrum changes to milk
Do you prefer to drink water:
J At room temperature
11 With ice

After delivery do you prefer:
1 Hot beverages
(3 Cold beverages
Do you want to know the sex of the baby:
[J When an ultrasound is done
2 Immediately after birth
I3 After the placenta is delivered
While in the hospital after having your baby do you prefer:
2 Showers
1 Baths
1 Sponge baths
J None
Do you believe it is okay to wash your hair in the first few
days after delivery?
3 Yes
1 No
According to your cultural practices when do women who
have had a baby usually get up to walk around?
3 Within the first few hours after delivery
1 The day after delivery
13 Prefer to stay in bed
According to your cultural practices who usually provides
maost of the infant care in the first few days of life?
2 Mother of infant
[ Both parents of infant
|4 Nurse and/or family members
If infant is a male, do you plan to have him circumcised?
1 Yes
d No
If yes, when do you prefer it should be done?
|J During hospitalization
IJ Day eight
Id After discharge
According to your cultural practices when is it acceptable
for others to praise your baby?
d Anytime
Id Only if they are touching infant
J Never
After delivery how long will it be before you resume
normal activities outside the home?
3 Atleast 1 week
J Two weeks
1 One month
3 45 days
3 Over 45 days
I No specific amount of time

FIG. 4.13 A birth plan is a cultural assessment data collection tool that is used to assist in developing an
individualized plan of care. This tool can be translated into multiple languages and allows the nurse to
compare the patient’'s answers with an identical tool in the nurse’s dominant language, enabling the nurse
to provide care that is culturally sensitive. (From Leifer G: Maternity nursing, ed 11, Philadelphia, 2012,
Saunders; Debates A: Birth plan to birth partnership: enhancing communication in childbirth. Am J Obstet

Gynecol 216(1):31, 2017.)
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Effect of pregnancy and lactation on medication
metabolism

The physiological changes in pregnancy affect the metabolism of medications administered to the
mother. Subtherapeutic drug levels may occur because of the increased plasma volume, cardiac
output, and glomerular filtration that occur during pregnancy. A decreased gastric emptying time
during pregnancy changes absorption of drugs and can delay onset of action. Parenteral medication
may be absorbed more rapidly because of increased blood flow and may have a faster onset of
action than in the nonpregnant state. The increased levels of estrogen and progesterone may alter
hepatic (liver) function, resulting in drug accumulation in the body.

Drugs can cross the placenta and have an impact on fetal development, especially in the first
trimester, and have increased absorption levels in the developing fetus in the third trimester. The
mother should be instructed to check with her health care provider before taking over-the-counter
medications. Taking ibuprofen in the third trimester can cause early closure of the ductus
arteriosus, resulting in fetal distress.

Drugs can pass into breast milk by diffusion and can be ingested by the neonate during
breastfeeding. If the lactating mother must take a medication, it should be administered immediately
after the infant breastfeeds to minimize passage to the infant. The U.S. Food and Drug
Administration (FDA) has established a series of risk categories for medication use during
pregnancy, and it is published in most drug books that nurses can use as references. All women of
childbearing age should be counseled about the risk of ingesting drugs during pregnancy and
lactation. Pregnancy risk categories allow for some assessment of risk to the fetus when a drug is
prescribed in a pregnant woman (Box 4.5). The ABCD-X risk categories of medications was
modified in 2015 to include narrative sections related to pregnancy and lactation, and all ABCD-X
labeling will be gradually phased out. The new labeling provides information about risks to the
developing fetus and registry information that maintains data. Contact information for the registry
is included in drug references. The lactation subsection includes men and women of reproductive
age and the medication’s effect on fertilization or pregnancy (FDA, 2015).

Box 4.5

U.S. Food and Drug Administration Pregnancy Risk
Categories for Drugs

Category A: No risk demonstrated to the fetus in any trimester

Category B: No adverse effects in animals; no human studies available

Category C: Only prescribed after risks to the fetus are considered. Animal studies have
shown adverse reaction; no human studies available

Category D: Definite fetal risks, but may be given in spite of risks in life-threatening situations

Category X: Absolute fetal abnormalities. Not to be used anytime during pregnancy

Note: As of 2016, new drug labeling includes a narrative section related to use in pregnancy and
lactation, and the ABCD-X categories will be gradually phased out.

Data from Kizior R, Hodgson B: Saunders nursing drug handbook, Philadelphia, 2017, Saunders.
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Immunizations during pregnancy

Live-virus vaccines are contraindicated during pregnancy because of possible adverse effects on the
fetus. The Immunization Action Coalition (www.immunize.org) (2017) has a screening
questionnaire to determine if a vaccination is contraindicated or appropriate for a patient. Products
containing thimerosal should not be given to pregnant women because of the risk of mercury
poisoning. Most vaccines in single dose forms are now thimerosal-free, and many can be safely
used for pregnant women. Vaccines contraindicated during pregnancy include bacille Calmette-
Guérin; human papillomavirus; live attenuated influenza vaccine in nasal spray form because it is a
live virus; and measles, mumps, and rubella (MMR). A woman is advised to avoid pregnancy for at
least 1 month following an MMR immunization.

When exposure to or high risk of infection is present, vaccinations allowable during pregnancy
include hepatitis A and B, inactivated influenza, and inactivated polio vaccine when immediate
protection is required. Pregnant women at high risk of infection can also be given the vaccine for
Japanese encephalitis and anthrax. If exposed to varicella, human varicella zoster immune globulin
(VariZIG) can be given, ideally within 4 days but up to within 10 days of exposure (IAC, 2018).
Tdap vaccine is recommended after 29 weeks gestation and has a protective effect on the fetus and
newborn infant (Desilva et al, 2016). The injectable form of the flu vaccination is also recommended
to protect pregnant women. Vaccines in vials with natural rubber tops should not be administered
to women who are allergic to latex.
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Nursing care during preghancy

Table 4.7 describes the physiological and psychological changes that occur during pregnancy, the
related signs and symptoms noted in the patient, and some suggested nursing interventions or
teaching points appropriate to that phase. The rationales for a nursing care plan can be based on the
information presented in this table. Teaching for the prenatal patient should include the risks of
smoking, alcohol use, and illicit drug use and the advantages of breastfeeding and good nutrition
during pregnancy.

Unfolding Case Study

Tess is a 22-year-old woman who comes to the clinic with her husband Luis for a prenatal checkup
on May 10, 2019. This is her first pregnancy, and they are both very excited about starting a family.
Her physical examination is within normal limits, but she reports nausea in the mornings. Her
LNMP was March 1, 2019.

Questions

1. What is Tess” TPALM?

2. When is her due date?

3. How many weeks pregnant is she today?

4. What advice would the nurse give Tess concerning her nausea?

5. Describe the probable signs of pregnancy that the health care provider will assess for during
this first visit.

6. Tess says that she and her husband Luis want to take a last vacation together before starting
their family responsibilities. They plan to leave on a 2-week trip to Europe starting
November 30. What advice would the nurse give to them?

Get Ready for the NCLEX® Examination!
Key Points

* Early and regular prenatal care promotes the healthiest possible outcome for mother and
infant.

e The woman’s estimated date of delivery is calculated from her last normal menstrual period.

* The length of a pregnancy is 40 weeks after the last normal menstrual period. The expected
date of delivery is determined by using Nagele’s rule.

* Newer, noninvasive prenatal tests such as abdominal ultrasound have been incorporated into
routine care.

e Tests for chromosomal anomalies such as trisomy 13, trisomy 18, and trisomy 21 are now
available.

e Presumptive signs of pregnancy often have other causes. Probable signs more strongly
suggest pregnancy but can still be caused by other conditions. Positive signs have no other
cause except pregnancy. The three positive signs of pregnancy include detection of a fetal
heartbeat, recognition of fetal movements by a trained examiner, and visualization of the
embryo or fetus on ultrasound.

* The optimal weight gain during pregnancy is 25 to 35 Ib (11.4 to 15.9 kg).

* Pregnancy affects all body systems. The uterus undergoes the most obvious changes: it
increases in weight from approximately 60 g (2 oz) to 1000 g (2.2 Ib); it increases in capacity
from about 10 mL (¥ 0z) to 5000 mL (5 quarts).

¢ The mother’s blood volume is about 45% greater than the prepregnant volume to enable
perfusion of the placenta and extramaternal tissues. Her blood pressure does not increase
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because resistance to blood flow in her arteries decreases. The fluid portion of her blood
increases more than the cellular portion, resulting in a pseudoanemia.

* The common discomforts of pregnancy occur as a result of hormonal, physiological, and
anatomical changes normally occurring during pregnancy. The nurse should teach relief
measures and explain abnormal signs to report to the health care provider.

* Supine hypotension syndrome, also known as aortocaval compression or vena cava
syndrome, may occur if the pregnant woman lies flat on her back. Turning to one side or
placing a small pillow under one hip can help relieve this hypotension.

¢ To provide for the growth of the fetus and maternal tissues, the mother needs 300 extra, high-
quality calories daily. Important nutrients that must be increased are protein, calcium, iron,
and folic acid. For lactation, 500 extra calories a day are needed.

¢ Adequate folic acid intake before conception of 400 mcg(0.4 mg) per day can reduce the
incidence of neural tube defects such as anencephaly or spina bifida in the newborn.
Supplementation for 3 months before conception may prevent autism. However, intake
should not be exceeded.

¢ The intrauterine environment of the fetus can influence the adult health of the newborn.

¢ Normal microbes living in the individual mother’s body play a role in maintaining
pregnancy, preparing for labor, and establishing a microbiome in the gut of the newborn.

¢ Adequate vitamin intake is essential for optimal fetal development. However, excess vitamin
intake can be toxic.

e Optimal obstetric care includes preconception care, prenatal care, intrapartum support, and
postpartum care and follow-up.

* The father should be included in prenatal care to the extent he and the mother desire.

* The health history of the father is important because genetics, illness, or lifestyle practices
may affect the health of all members of the family.

e Adaptation to pregnancy occurs in the mother, the father, and other family members. Prenatal
care involves physical and psychological aspects and should be family centered.

¢ Childbirth education includes formal classes and informal counseling. Education should
include nutrition, prenatal visits, exercise, breathing and relaxation techniques, the birth
process, safety issues, and beginning parenting skills.

e Live virus vaccines are contraindicated during pregnancy.

* Specific laboratory screening tests are performed during pregnancy to ensure a positive
outcome for both the mother and the infant.

* The physiological changes during pregnancy influence the metabolism of ingested
medications.

* Medications ingested during pregnancy can affect fetal development.

Additional Learning Resources
S G Go to your Study Guide for additional learning activities to help you master this

chapter content.
e Go to your Evolve website (http://evolve.elsevier.com/Leifer) for the

following learning resources:

* Animations

* Answer Guidelines for Critical Thinking Questions

e Answers and Rationales for Review Questions for the NCLEX Examination
® Glossary with English and Spanish translations

¢ Interactive Review Questions for the NCLEX Examination

¢ Patient Teaching Plans in English and Spanish

e Skills Performance Checklists
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¢ Video clips and more!

Online Resources

* ACOG Patient Education Sources: https://www.acog.org/Patients
* Lamaze International: www.lamaze.org

¢ MyPlate: www.choosemyPlate.gov

¢ Patient care updates: www.patientcareonline.com

Review Questions for the NCLEX® Examination

1. A woman arrives in the clinic for her prenatal visit. She states that she is currently 28 weeks
pregnant with twins, she has a 5-year-old son who was delivered at 39 weeks gestation and
a 3-year-old daughter delivered at 34 weeks gestation, and her last pregnancy terminated at
16 weeks gestation. The nurse will interpret her obstetric history as:

1. G4 T2 P2 A1 L4.
2. G3T2P0 A1 L2.
3.G3T1P1 Al1L2.
4.G4T1P1 Al1L2.
2. Exercise during pregnancy should be practiced to achieve which of the following goals?
1. Maintaining physical fitness
2. Minimizing weight gain
3. Achieving weight loss
4. Improving physical fitness

3. During a prenatal examination at 30 weeks gestation, a woman is lying on her back on the
examining table. She suddenly complains of dizziness and feeling faint. The most
appropriate response of the nurse would be to:

1. reassure the woman and take measures to reduce her anxiety level.

2. offer the woman some orange juice or other rapidly absorbed form of glucose.
3. place a pillow under the woman’s head.

4. turn the woman onto her side.

4. A woman being seen for her first prenatal care appointment has a positive home pregnancy
test, and her chart shows a TPALM recording of 40120. The nurse would anticipate that:

1. minimal prenatal teaching will be required because this is her fourth pregnancy.

2. the woman will need help in planning the care of her other children at home
during her labor and delivery.

3. the woman should experience minimal anxiety because she is familiar with the
progress of pregnancy.

4. this pregnancy will be considered high risk, and measures to reduce anxiety will
be needed.

5. A woman’s LNMP was on April 1, 2019. She has been keeping her prenatal clinic
appointments regularly but states she needs to alter the dates of a future appointment
because she and her husband are going on an ocean cruise vacation for the New Year’s
celebration from December 30 through January 7, 2020. The best response of the nurse
would be:

1. “Prenatal visits can never be altered. Every visit is important.”

2. “Be sure to take antinausea medication when going on an ocean cruise.”

3. “Perhaps you might consider rescheduling your vacation around the
Thanksgiving holiday rather than the New Year’s dates.”

4. “I will reschedule your clinic appointment to accommodate your vacation plans.”

6. A nurse is explaining probable signs of pregnancy to a group of women. Probable signs of
pregnancy include:

a. fetal heart beat
b. abdominal striae
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c. amenorrhea

d. Braxton Hicks contractions
l.aand c

2.cand d

3.band d

4. aand d

Critical Thinking Questions

1. A 35-year-old primipara in her 20th week of pregnancy states that she does not want to
drink the liquid glucose for the routine blood glucose screen because it does not taste good.
She states that she is not a diabetic and does not think the test is necessary for her. What is
the best response by the nurse?

2. A woman entering her second trimester of pregnancy states that she is noticing increasing
stretch marks on her abdomen. She is afraid these marks will remain prominent after
pregnancy, and she wants to go on a low-calorie diet to prevent her abdomen from

becoming too large. What information should the nurse include in her teaching plan for this
patient?
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