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Preface

I have researched the experience of becoming a nurse and have discovered what you already
know—that learning nursing is more difficult than you anticipated. I have also taught
educators of nursing and can tell you that they too discover that teaching basic nursing is
more difficult than anticipated. Thus, the idea for this book was to meet the needs of both
students and teachers. I began this journey with a thoughtful analysis of what core content,
values, and skills should form the foundation of medical-surgical nursing, and that is how
this book was built. No, this book will not provide all answers to questions related to
internal medical and surgical care; rather it focuses on what is essential. That said, it is not a
cursory viewpoint but one that will give depth and breadth to essential content. You, the
reader, will be the judge of our success.

Additionally, I wanted expert clinicians to write this book. Nurses who continue to live
in the real world of clinical practice and have strong opinions about essential nursing
knowing have informed this book with their wisdom.

I also know that often seeing the weight and thickness of medical-surgical texts scares
you to the point that you never crack the binding. Thus, we have aimed to distill the
essential and place the rest online. As an example, although we rigorously researched
current references, we have placed them online for you, if needed, rather than add to the
pages in this text. I am hoping for cracked binding, dog-eared pages, multicolored
highlights, and notes in the margins of this book. They will stand as evidence of our
success.
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FEATURES

We have designed some special features to help engage you, the reader, and assist you in
your understanding of the content and the nurse’s role in caring for patients.

Guidelines for Nursing Care provide steps and rationales for important procedures.

Focused Assessment boxes summarize important assessment criteria and significant
findings related to a particular disorder.

Risk Factors provide a bulleted list of risk factors for a particular disorder, drawing
attention to factors that can impair health.

Patient Education summarizes patient teaching, home care, and discharge planning.

Health Promotion reviews important points the nurse should discuss with the patient
to prevent common health problems from developing.

Gerontologic Considerations highlight information that pertains specifically to the care
of older adults who comprise the fastest-growing segment of our population.

Laboratory and Diagnostic Tests tables list common lab tests for particular disorders
along with normal values, critical values, and nursing implications.

Nursing Research: Bridging the Gap to Evidence-Based Practice demonstrates the
nursing implications of important research.

Focus on Pathophysiology highlights and describes important pathophysiologic
processes.

Nutrition Alert highlights nutritional considerations for particular disorders.

NURSING ALERTS offer brief tips or highlight red-flag warnings for clinical practice.

DRUG ALERTS highlight key nursing considerations and drug safety information.

Pathophysiology Alerts highlight key pathophysiology concerns.

Unfolding Patient Stories feature patients from Wolters Kluwer’s vSim for Nursing.
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PEDAGOGICAL FEATURES

The following features will help you focus your attention on important content and relate it
to the challenges of nursing and patient care.

Unit Case Study Each unit opens with a short case study and related questions to help
prepare you for the content to be presented and to engage your critical thinking skills.
Answers to the unit case studies appear at the end of the book so that you can instantly
check your knowledge of the subject.

Learning Objectives appear at the beginning of each chapter to help guide and focus
you on the important content in the chapter.

Critical Thinking Exercises appear at the end of each chapter and use situation-based
questions to aid you in applying the knowledge you have gained.

NCLEX-Style Review Questions test your comprehension and application of the
content. Answers to these review questions are available on the Instructor’s Resource DVD-
ROM and the Instructor’s Resources on the Point.

References and Selected Readings can be found on the Point in addition to a large
array of resources that will aid your comprehension and expand your knowledge of the
subject matter.

Glossary appears at the end of the book to assist you in understanding key terminology.
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COMPREHENSIVE LEARNING PACKAGE

A carefully designed ancillary package is available to students who purchase the book and to
faculty who adopt the book to further facilitate teaching and learning. A wide variety of
multimedia tools are readily available and are just a click away on the Web site that
accompanies the text. Visit http://thepoint.lww.com/Honan?2e.
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Resources for Students

Find the following resources on

e E-book

o NCLEX-Style Student Review Questions
e Animations

¢ Video clips

¢ Audio glossary

¢ Journal articles

e Learning objectives

e Breath sounds

e Internet resources

e References from the book

o Plan of Nursing Care for selected chapters
¢ And more!
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Resources fOI' Instructors

Instructor resources are available online at http://thepoint.lww.com/Honan2e.
In addition to all of the student assets, instructor resources include the following items:

e Test Generator Questions

e PowerPoint Presentations

¢ Image Bank

e DPre-lecture Quizzes

e Guided Lecture Notes

o Topics for Discussion and Suggested Answers

o Assignments and Suggested Answers

e Case Studies and Suggested Answers

o Syllabus

e E-book

¢ Answers to NCLEX-Style Chapter Review Questions from the book
¢ QSEN Competency KSAs Mapped to Focus on Adult Health: Medical-Surgical Nursing

Linda Honan, RN, PhD, CNS-BC, ANEF, FAAN
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UNIT ONE

Basics of Adult Health Nursing!

A 70-year-old patient diagnosed with hypertension is being seen in the health clinic.
When gathering information on the patient, the nurse notes a definite problem with
medication compliance. The patient states, “I just forget to take the medication. It’s no
big deal!” His current BP is 170/90. His history notes that he has had previous TIAs
and a stroke. He also has visual and hearing deficits.
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e What areas of health education would be important to emphasize for this patient?
o Discuss variables that could effect this patient’s medication compliance.

o What teaching strategies could be incorporated into the plan of care for this 70-year-
old patient?
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CHAPTER 1

The Nurse’s Role in Adult Health Nursing

Kelly S. Grimshaw

Learning Objectives

After reading this chapter, you will be able to:

Define nursing.

Understand nursing’s role in the health care industry and society.

Describe the practitioner, leadership, and research roles of nursing.

Describe nursing care delivery models.

Describe factors causing significant changes in the health care delivery system and
their impact on the health care field and the nursing profession.

M e
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THE NURSING PROFESSION AND THE HEALTH
CARE INDUSTRY

To obtain a foundation for examining the role of the nurse and delivery of nursing care, it
is necessary to understand the nursing profession, health care consumers, and the health
care delivery system, including their interactions and the forces acting upon them.
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Nursing Defined

Since Florence Nightingale wrote (1859) that the goal of nursing was “to put the patient in
the best condition for nature to act upon him,” nursing leaders have described nursing as
both an art and a science. In the 20th century, Virginia Henderson (1966) defined nursing
as the professional that “[assists] the individual, sick or well, in the performance of those
activities contributing to health or its recovery (or to peaceful death) that he would perform
unaided if he had the necessary strength, will, or knowledge. This is done in such a way as
to help him gain independence as rapidly as possible.” The American Nurses Association
(ANA), which is the professional organization representing the interests of the nation’s 3.4
million registered nurses (RNs) highlighted the evolving nature of this definition by
delineating essential features of professional nursing in its Social Policy Statement (ANA,
2010):

e Provision of a caring relationship that facilitates health and healing

e Attention to the range of human experiences and responses to health and illness within
the physical and social environments

e Integration of assessment data with knowledge gained from an appreciation of the
patient or the group

¢ Application of scientific knowledge to the processes of diagnosis and treatment through
the use of judgment and critical thinking

¢ Advancement of professional nursing knowledge through scholarly inquiry

e Influence on social and public policy to promote social justice

o Assurance of safe, quality, and evidence-based practice.
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The Health Care Industry

Since Philadelphia Hospital first opened its doors in 1753 with the help of private
donations, health care has grown into an industry consuming 17.9% of our gross domestic
product spending (World Health Organization [WHO], 2015). Today there are almost
5,700 hospitals registered in the United States with the American Hospital Association
(AHA), totaling more than 35.4 million annual admissions and an annual expenditure of
$859.4 billion (Fast Facts on US Hospitals, 2015). The health care industry is now
comprised of public and private organizations and individuals who provide preventative,
diagnostic, and therapeutic services (Health Care Industry, 2015). It also includes research
and development groups, professional associations and societies, medical equipment and
pharmaceutical manufacturers, regulatory bodies, and health insurance companies. These
groups encompass all goods and services designed to maintain and promote health for
individuals and populations.
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Nursing’s Role in the Health Care Industry

There are roughly 150 million adults in the US workforce, of whom approximately 3.4
million are RNs (National Center for Health Workforce Analysis, 2013; ANA, 2015).
Nurses comprise the largest professional group in the health care industry. Each individual
nurse is placed in the unique position of standing with the patient and the patient’s family
at the center of the health care industry. Clinical nurses are at the bedside to act as a care
provider and liaison to other health care workers in an effort to provide and coordinate this
care (Fig. 1-1).
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FIGURE 1-1 The Team Player.

General Professional Nursing

Each individual nurse has the responsibility to carry out his or her role as described in the
Social Policy Statement (ANA, 2010) and to comply with the Code for Nurses (ANA,
2015) and the Nurse Practice Act of the state in which he or she practices. These
documents support the definition of nursing and the claim that nurses must be actively
involved in the decision-making process regarding ethical concerns surrounding health care
and human responses.

The Code of Ethics (Box 1-1), established by the ANA, consists of ethical standards,
each with its own interpretive statements. The interpretive statements provide guidance in
addressing nursing responsibilities and ethical decision making,.

The role of nurses is specified by individual state boards of nursing and is termed scope of
practice. Scope of practice is used to delineate actions that are legally permitted for a
particular profession, based on specific educational qualifications. It behooves nurses to
know and understand their scope of practice, as well as those of other professions with
which they interact during patient care. Some actions are described as dependent, meaning
that a specific action depends upon an order from a medical doctor (MD) or licensed
independent practitioner (LIP). An example of a dependent action is a task such as
administering medications that have been ordered. Other actions are interdependent and are
done in a collaborative manner with others. These might include medication titration or
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participation in interdisciplinary rounds. Independent actions can be performed by the
nurse without input from others. This type of action includes performing nursing
assessments. Nurses may also delegate tasks to other colleagues, such as the taking of vital
signs to nursing assistants. When a nurse delegates a task to another, the delegating nurse
remains ultimately responsible for both the action and its outcome (Box 1-2).

BOX 1-1 American Nurses Association Code of Ethics for Nurses

1. The nurse, in all professional relationships, practices with compassion and respect for
the inherent dignity, worth, and uniqueness of every individual, unrestricted by
considerations of social or economic status, personal attributes, or the nature of
health problems.

2. The nurse’s primary commitment is to the patient, whether an individual, family,
group, or community.

3. The nurse promotes, advocates for, and strives to protect the health, safety, and
rights of the patient.

4. The nurse is responsible and accountable for individual nursing practice and
determines the appropriate delegation of tasks consistent with the nurse’s obligation
to provide optimum patient care.

5. The nurse owes the same duties to self as to others, including the responsibility to
preserve integrity and safety, to maintain competence, and to continue personal and
professional growth.

6. The nurse participates in establishing, maintaining, and improving health care
environments and conditions of employment conducive to the provision of quality
health care and consistent with the values of the profession through individual and
collective action.

7. The nurse participates in the advancement of the profession through contributions
to practice, education, administration, and knowledge development.

8. The nurse collaborates with other health professionals and the public in promoting
community, national, and international efforts to meet health needs.

9. The profession of nursing, as represented by associations and their members, is
responsible for articulating nursing values, for maintaining the integrity of the
profession and its practice, and for shaping social policy.

© 2001 by American Nurses Association. Reprinted with permission. All rights reserved.

Expanded Nursing Roles

The explosions of knowledge and technology, and changing societal demographics, have
provided nursing with unique challenges and opportunities. General nursing has become
specialized, with many nurses focusing their practice on a particular population or category
of illness. Professional nursing has also adapted with expanded roles to meet evolving health
needs and expectations.
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BOX 1-2 Nursing Delegation

Who?
The RN

To the LPN or Nursing Assistant or other (e.g., Transport Aide)

What?

Gives authority to a competent individual to perform a selected nursing task
Each task falls within the Nursing Scope of Practice, but can be done by another

Where?
On the nursing unit

When?

When the nurse requires

When the person performing the task has been trained and is deemed competent
When the patient is stable, without unexpected changes in condition

Why?

To achieve a desired patient outcome

To efficiently and effectively make use of personal, financial, and material resources
To efficiently and effectively deliver patient care

How?

Assess the patient need(s), the task(s) required, and the ability of another to perform the
task(s)

Delegate the task with clear directions as to priority, timing, and communicating the

outcome
Monitor the process of task performance and its completion
Evaluate the patient outcome
Examples of Tasks that Can Be Delegated
Vital signs
Assisting patient out of bed to a chair or to the bathroom
Assisting patient with activities of daily living
Feeding a patient

Phlebotomy

Advanced Practitioner Role

The advanced practitioner role, developed in the 1960s, was designed with a direct clinical
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focus, to help fill gaps in the health care delivery system by providing care to those in
geographically and socially underserved areas. These advanced practice RNs who are
educated and regulated by state boards of nursing, are present in all specialties. They
include, among others, nurse practitioners (NPs), certified nurse-midwives (CNMs), and
certified registered nurse anesthetists (CRNA). These and similar advanced practice roles
have helped distribute health care services at a decreased cost. The advanced practice role
has also provided the nurse with an avenue of personal and professional development. With
advanced practice roles has come a continuing effort by professional nursing organizations
to yet again define nursing. The nursing profession is coming closer to a single definition of
advanced practice with the APRN Consensus Model as explained by Kleinpell and
Hudspeth (2013). The model advocates practice to the full extent of licensure, which is
defined by the population and health needs of the individuals, not by practice setting. It
also states that national standards of preparatory education and completion of ongoing
competencies reflect these needs.

More specifically, nurses who function in these roles provide direct care to patients
through independent practice, practice within a health care agency, or collaboration with a
physician. Advanced practice nurses are credentialed by the American Nurses Credentialing
Center (ANCC) or by a specialty’s national certification body, such as the Council on
Certification for Nurse Anesthetists. Advanced practice professionals have the ability to
diagnose disease; order, perform, and interpret diagnostic tests; and prescribe medications.

Underserved populations in geographically remote areas prompted the development of the advanced practitioner
role (which first emerged in the 1960s), not government intervention.

Leadership Roles

Nursing has many avenues of practice, and the leadership role is inherent in all of them.
Leadership is essentially the art of providing vision, knowledge, and inspiration, and leading
change toward a common goal, which in nursing is holistic quality patient care. Leadership
involves those actions that all nurses execute when they assume responsibility for the actions
of others directed toward determining and achieving patient care goals. Staff nurses work in
settings in which they demonstrate leadership as they are held accountable for the nursing
care delivered by unlicensed assistive personnel (UAPs), who work under their direct
supervision. Beyond the role of direct caregiver, there are a number of leadership roles.
Nurse executives are charged with developing a vision or strategy of a particular
institution and ensuring that the processes required to reach this vision are in place. An
example of this may be setting the goal of achieving Magnet status within the Magnet
Recognition Program’, in which a hospital is accredited by the ANCC for meeting certain
criteria that attract and retain high-functioning nursing staff in order to obtain improved
patient outcomes. Nurse Managers are charged with applying the Magnet strategy on the
unit level, and they act as translators for putting strategy into actual practice. This may
mean scheduling staff to facilitate participation in educational programs or in an
institutional activity outside normal job limits, such as community health fairs. Other areas
of focus include team coordination, financial responsibilities, policy implementation, staff
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development, and monitoring of quality of care.

Clinical Nurse Leaders (CNLs), Clinical Nurse Specialists (CNSs), and Clinical Nurse
Educators (CNEs) have different advanced degrees, and each role continues to change and
develop. These leaders work on improving patient care outcomes in overlapping and
complementary ways. According to Moore (2013), CNLs work at the point of care to help
nurses improve knowledge, clinical judgment and compliance with evidence-based
standards of care. Moore reports that the CNL role has helped institute changes involving
improvement in patient care outcomes, patient satisfaction, and decreased length of stay.
CNSs are advanced practice nurses whose focus involves advanced assessment skills for
assistance to patients, families, and nurses as well as work in the wider system. Harwood
(2013) describes their role as “... working across the system to align scientific evidence,
necessary resources, provider groups, and organizational policies and practices for improved
clinical outcomes.” CNEs work within a specific facility or specialty with a focus on
nursing education as it relates to orientation, professional development, regulatory
requirements, and quality improvement.

The Patient Safety Nurse is one of the newer roles with a focus on prevention of patient
and employee harm. They work with all health care disciplines to trend issues that may
cause or actually have caused patient harm. This is done in an effort to implement safer
practices that, in turn, will prevent future harm. Their role was developed by the health
care industry as part of an effort to transform patient care in the wake of two seminal works
from the Institute of Medicine (IOM) highlighting preventable harm to our patients: To
Err Is Human: Building a Safer Health System (Kohn, Corrigan, & Donaldson, 1999) and
Crossing the Quality Chasm: A New Health System for the 21st Century (Kohn, Corrigan,
& Donaldson, 2001).

Nurse Researchers

Like other disciplines, nursing strives for scholarship, to obtain new information and
advance the art and science of the profession. This would not be possible without nurse
researchers. Researchers are prepared at the doctoral level, obtaining degrees such as a
doctor of philosophy (PhD) or doctor of nursing science (DNSc), in order to work in
academic or research-intensive settings. The goal of nurse researchers is to establish the
effectiveness of nursing interventions and nursing care and to further evidence-based
practice. Evidence is researched and evaluated to formulate guidelines to be used in clinical
practice. This evidence, in turn, is evaluated by the nurse in clinical practice, who is often
in the best position to participate in data collection and facilitate the study through
communication with the patient, family, and other health care professionals. The nurse
directly involved in patient care is also ideally suited to identify nursing problems and
important issues that can serve as a basis for research.
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THE PATIENT: CONSUMER OF NURSING AND
HEALTH CARE

The central figure in health care services is the patient. The term patient is derived from a
Latin verb meaning “to suffer.” It has traditionally been used to describe those who are
recipients of care. Patients’ needs vary, depending on their roles (as a member of a family,
as a member of a particular community), associated circumstances, and past experiences, as
well as the problem or problems for which they sought health care. Among the nurse’s
important functions in health care delivery is obtaining an understanding of the patient’s
situation and identifying his or her immediate needs, in order to address them.

Certain needs are basic to all people. Noted psychologist Abraham H. Maslow (1954)
developed a theory describing basic human needs and how these needs build upon one
another to achieve physical, social, and spiritual health and well-being. This model is now
known as Maslow’s hierarchy of needs (Fig. 1-2). Maslow ranked human needs as
physiologic needs, safety and security, sense of belonging and affection, esteem and self-
respect, and self-actualization. This last level—self-actualization—refers to fulfilling one’s
individual potential and includes the desire to know and understand, as well as aesthetics.
Once a basic or essential need is met, people usually experience a need on the next level.
Depending on an individual’s certain situation (e.g., minor vs. major illness or injury), he
or she may move among levels. Lower-level needs always remain, but a person’s ability to
pursue higher-level needs generally indicates movement toward improved health and well-
being. This hierarchy provides a useful framework that can be applied to the patient when
assessing strengths, limitations, and needs as a consumer of nursing and health care.
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Self-
actualization

FIGURE 1-2 Maslow’s hierarchy of needs.

The patient who seeks care for a health issue is also an individual person, a member of a
family, and a citizen of the community. The ultimate goal of care is to return the patient to
the various roles that he or she holds in life. Many patients, as consumers of health care,
have become more knowledgeable about health care options and are assuming a
collaborative approach with the nurse and the health care system.

Consumers of nursing and health care are as varied as their numbers are large. There are
countless differences in demographics, personalities, and abilities that must be understood,
so that the patient can participate in his or her own health care decisions. A basic tenet of
nursing is to determine the consumers’ needs and wants, in order to guide them through
their health care experience.
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HEALTH, WELLNESS, AND HEALTH PROMOTION

The health care system of the United States, which traditionally has been disease oriented,
is placing increasing emphasis on health and health promotion. Many nurses who would
formerly have been involved in the care of acutely ill patients are engaged in health
promotion and illness prevention. Further, there is a movement toward outpatient care for
both acute and chronic conditions.
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Health

How health is perceived depends on how health is defined. The WHO, in the preamble to
its constitution, defines health as a “state of complete physical, mental, and social well-
being and not merely the absence of disease and infirmity” (WHO, 1948). Although this
definition of health does not allow for any variation in degrees of wellness or illness, the
concept of a health—illness continuum allows for a greater range in describing a person’s
health status. By viewing health and illness on a continuum, it is possible to consider a
person as being neither completely healthy nor completely ill. Instead, a person’s state of
health is ever-changing and has the potential to range from high-level wellness to extremely
poor health and imminent death. Use of the health—illness continuum makes it possible to
view a person as simultaneously possessing degrees of both health and illness.

The limitations of the WHO definition of health are clear in relation to chronic illness
and disability. Chronically ill people do not meet the standards of health as established by
the WHO definition. However, when viewed from the perspective of the health—illness
continuum, people with a chronic illness or disability may be viewed as having the potential
to attain a high level of wellness, if they are successful in meeting their health potential
within the limits of their chronic illness or disability. Refer to Chapter 3 for details on
chronic illnesses.
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Wellness

Wellness has been thought of as being equivalent to health. One model of wellness
(Hewner, 2014) focuses on various aspects of life that lead to health: emotional,
environmental, financial, intellectual, occupational, physical, social, and spiritual.

With this in mind, it is the goal of health care providers to promote positive changes
that are directed toward health and well-being. Wellness has a subjective aspect, and the
nurse must understand the importance of recognizing and responding to patient
individuality and diversity in health care.
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Health Promotion

Today, increasing emphasis is placed on health, health promotion, wellness, and self-care.
Health is seen as resulting from a lifestyle oriented toward wellness. The result has been the
evolution of a wide range of health promotion strategies, including screening, genetic
testing, lifetime health monitoring, environmental and mental health programs, risk
reduction, and nutrition and health education.

A growing interest in self-care skills is evidenced by the large number of health-related
publications, Internet sites, conferences, and workshops designed for the lay public. These
programs are designed to promote self-care education, often emphasizing health promotion
and disease prevention. As people become increasingly knowledgeable about their health,
they often take more interest in and responsibility for their health and well-being.

Special efforts need to be made by health care professionals to determine which
organizations, websites, and other venues are providing peer-reviewed and up-to-date
information, to ensure people’s ability to obtain accurate information concerning health-
promoting behaviors. Health-related information and sources of health promotion, whether
received from health care professionals, through self-help groups, or from publications, is
intended to reach and motivate members of various cultural and socioeconomic groups
about lifestyle and health practices.
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MODELS OF NURSING CARE

Nursing has evolved from the hospital or home care of the individual during illness to
caring for individuals, communities, and populations across the health care continuum in
an ever-growing number of ambulatory and inpatient settings. Shortened hospital stays,
combined with economic constraints, an aging population, and a greater number of
individuals with chronic disease, have necessitated changes in models of nursing care to
those best suited to a particular population or setting. Nursing models, such as team
nursing, in which nursing staff performed different functions such as medication
administration or dressing changes, and primary nursing, in which one nurse provided all
assessments and assistance for an individual throughout his or her health care visit, have

changed.
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Patient- and Family-Centered Care

Patient- and family-centered care can best be described as a model in which the patient and
family are cared for by an interdisciplinary group of health care professionals. Active
participation of the patient and family and their collaboration in informed decision-making
is included.

In their efforts to improve health care quality and safety, hospital leaders today
increasingly realize the importance of including a perspective too long missing from the
health care equation: the perspective of patients and families. The experience of care, as
perceived by the patient and family, is a key factor in health care quality and safety.
Bringing the perspectives of patients and families directly into the planning, delivery, and
evaluation of health care, and thereby improving its quality and safety, is what patient- and
family-centered care is all about. Studies increasingly show that when health care
administrators, providers, and patients and families work in partnership, the quality and
safety of health care rise, costs decrease, and provider and patient satisfaction increase.

This model appears adaptable to the many facilities through which a person may move
during the period of care.
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Collaborative Practice

The patient- and family-centered model is a collaborative model and should be a primary
goal for nursing. The nursing profession recognizes that it does not practice in a vacuum,
and acknowledges the need for participation by the patient and family. With the greater
focus on patient safety and improved outcomes at a lower cost, nursing continues to
recognize the importance of interaction and communication with other professionals,
support staff, and patients and their families in an effort known as collaborative practice.
Nurses, physicians, and ancillary health personnel perform their particular functions but
share in the responsibility of making clinical decisions. The importance of interdisciplinary
rounding and collaborative decision-making cannot be underestimated in terms of its
ability to provide improved patient care while fostering team cohesion. This is a venture
that promotes shared participation, responsibility, and accountability in a health care
environment that is striving to meet the complex health care needs of the public.
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Care across the Continuum

Regulatory requirements and their financial implications dictate the need for health care
organizations to provide the consumer with services of increased value; better health
outcomes at a lower price. In order for this to happen, patient- and family-centered care
provided by interdisciplinary collaboration needs to happen across the health care
continuum. This means that clinicians are aware of the care plan whether in the inpatient
or outpatient setting. Hewner (2014) describes the role of nurses in coordinating patient
care across providers and settings. Coordinators focus on a group of patients; addressing
complex chronic diseases, improving outcomes while reducing hospitalizations and other
medical expenses.

66



INFLUENCES ON HEALTH CARE DELIVERY

Scientific and technologic advances throughout the 20th and into the 21st century have led
to social, political, and economic changes. These profound changes have forced the health
care industry in general, and nursing practice in particular, to adapt.
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Population Demographics

There have been many significant shifts in the demographics of the United States. First of
these includes the US Census Bureau (2015) estimation of population increase from 319
million in 2014 to 417 million by the year 2060.

Immigration and Diversity

The United States has been home to an increasingly culturally diverse population, as
growing numbers of people from different national backgrounds enter the country.

Again, US Census Bureau (2015) projections indicate that by 2060, one out of every
five people will be from a different country, and three out of every fifty people will identify
as belonging to two or more races.

As the cultural composition of the population changes, it is increasingly important to
address cultural considerations in the delivery of health care. Patients from diverse
sociocultural groups not only bring various health care beliefs, values, and practices to the
health care setting, but also they have a variety of risk factors for some disease conditions
and unique reactions to treatment. These factors significantly affect an individual’s
responses to health care problems or illnesses, to caregivers, and to the care itself. Unless
these factors are understood and respected by health care providers, the care delivered may
be ineffective, and health care outcomes may be negatively affected. In addition, the
profession of nursing has set as a goal parity between the nursing workforce and the
population of the United States. Thus, a priority is encouraging and fostering the education
of ethnic minority groups in health care professions. If achieved, one day a balance will be
struck between the health care professional staff and the actual population it serves.

Acknowledging and adapting to the cultural needs of patients and significant others are
important components of nursing care. In addition, facilitating access to culturally
appropriate health care is critical if nursing care is to be holistic. Culturally competent
nursing care is a dynamic process that requires comprehensive knowledge of culture-specific
information and an awareness of and sensitivity to the effect that culture has on the care
situation. Exploring one’s own cultural beliefs and how they might differ from the beliefs of
the patient being cared for is a first step toward becoming culturally competent. Specific
areas to be considered when providing care include the amount of space and distance
needed to feel comfortable, the amount of eye contact, attitudes related to time, the use of
touch, observance of civil and religious holidays, and the cultural meanings associated with
food. Because the nurse—patient interaction is the focal point of nursing, nurses should
consider their own cultural orientation when conducting assessments of patients and
patients’ families and friends. The guidelines in Box 1-3 may prove useful to nurses wishing
to provide culturally appropriate care. Box 1-4 provides suggestions on overcoming
language barriers.

BOX 1-3 Culturally Appropriate Care

e Know your own cultural attitudes, values, beliefs, and practices.

e Regardless of good intentions, everyone has cultural “baggage” that ultimately results
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in ethnocentrism.

e Maintain a broad, open attitude. Expect the unexpected. Enjoy surprises.

e Avoid seeing all people as alike; that is, avoid cultural stereotypes, such as “all
Chinese like rice” or “all Italians eat spaghetti.”

e Try to understand the reasons for any behavior by discussing commonalities and
differences.

e If a patient has said or done something that you do not understand, ask for
clarification. Be a good listener. Most patients will respond positively to questions
that arise from a genuine concern for and interest in them.

o If at all possible, speak the patient’s language (even simple greetings and social
courtesies are appreciated). Avoid feigning an accent or using words that are
ordinarily not part of your vocabulary.

e Be yourself. There is no right or wrong way to learn about cultural diversity.

BOX 1-4 Overcoming Language Barriers

o Greet the patient using the last or complete name. Avoid being too casual or

familiar. Point to yourself and say your name. Smile.

e Proceed in an unhurried manner. Pay attention to any effort by the patient or family

to communicate.

e Speak in a low, moderate voice. Avoid talking loudly. Remember that there is a
tendency to raise the volume and pitch of your voice when the listener appears not to
understand. The listener may perceive that you are shouting and/or angry.

e Organize your thoughts. Repeat and summarize frequently. Use audiovisual aids
when feasible.

e Use short, simple sentence structure and speak in the active voice.

e Use simple words, such as “pain” rather than “discomfort.” Avoid medical jargon,
idioms, and slang. Avoid using contractions, such as don’, can’t, won’t.

e Use nouns repeatedly instead of pronouns. Example: Do not say: “He has been
taking his medicine, hasn’t he?” Do say: “Does Juan take medicine?”

e Pantomime words (use gestures) and simple actions while verbalizing them.

e Give instructions in the proper sequence. Example: Do not say: “Before you rinse the
bottle, sterilize it.” Do say: “First, wash the bottle. Second, rinse the bottle.”

e Discuss one topic at a time, and avoid giving too much information in a single
conversation. Avoid using conjunctions. Example: Do not say: “Are you cold and in
pain?” Do say (while pantomiming/gesturing): “Are you cold?” “Are you in pain?”

e Talk directly to the patient, rather than to the person who accompanied him or her.

e Validate whether the person understands by having him or her repeat instructions,
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demonstrate the procedure, or act out the meaning,.

e Use any words you know in the person’s language. This indicates that you are aware
of and respect the patient’s primary means of communicating.

e Try a third language. Many Indo-Chinese speak French. Europeans often know
three or four languages. Try Latin words or phrases, if you are familiar with the
language.

e Be aware of culturally based gender and age differences and diverse socioeconomic,
educational, and tribal/regional differences when choosing an interpreter.

e Obtain phrase books from a library or bookstore, make or purchase flash cards,
contact hospitals for a list of interpreters, and use both formal and informal
networking to locate a suitable interpreter. Although they are costly, some

telecommunication companies provide translation services.

Aging Population

The increase in lifespan experienced in the United States over the last century has resulted
in a tripling of the number of elderly citizens, most of whom are women. The elderly
population in the United States has increased significantly and will continue to grow in
future years with one in four over the age of 65 years (2015). In addition, people 85 years
of age and older will continue to increase in numbers. The health care needs of older adults
are often chronic in nature, with intermittent exacerbations or acute episodes. This makes
their care more complex and demands significant human, material, and financial
investment by the health care industry.
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Changing Patterns of Disease

The past century has seen a dramatic shift in disease patterns. This is generally considered
to be a move from the predominance of infectious disease to that of chronic illness and
injury. Perusal of literature and popular media leads us to ask about the impact of major
issues on our health: population growth, aging, urbanization, immigration, environmental
challenges, and increasing costs of mitigating their effects. The good news is that
innovation continues and science and technology is giving us ever new ways of preventing,
treating, and or living with illness and injury.
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Advances in Technology

Advances in technology have occurred with greater frequency during the past several
decades than in all other periods of civilization. Sophisticated devices have revolutionized
how disease is prevented, how patients are diagnosed and treated, and even how
communication to and about patients is conducted. Advanced technology has provided
access to faster, less invasive, and less painful testing and procedures. In fact, many tests and
procedures that once required a hospital stay are performed routinely on an outpatient
basis. A disorder that once may have required an operation for diagnosis many times can be
diagnosed via computed tomography (CT) or magnetic resonance imaging (MRI).
Computers are also significantly changing workflow, as medical records become completely
electronic, resulting in improved communication among caregivers, efficient
documentation, and ease of medical investigation and research.
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Public Safety

The US health care system is based on public trust. This translates to people’s confidence
that the care they will receive in a hospital or other health care setting will meet legal and
social standards. Thus, this large and diverse system is charged with the protection and
maintenance of these standards when providing a safe work environment for employees and
a healing environment for clients and patients.

Regulatory Bodies

To ensure that minimum standards are maintained, governing and oversight bodies
regulate the health care system. Agencies involved in oversight include those in the
following discussion.

Occupational Safety and Health Administration

Under the Occupational Safety and Health Act of 1970, employers are responsible for
providing a safe and healthy workplace for their employees. The role of the Occupational
Safety and Health Administration (OSHA) is to promote the safety and health of working
people by setting and enforcing standards; providing training, outreach, and education;
establishing partnerships; and encouraging continual process improvement in workplace

safety and health.

The Joint Commission

The Joint Commission is a private, nonprofit organization whose mission is to
“continuously improve the safety and quality of care provided to the public through the
provision of health care accreditation and related services that support performance
improvement in health care organizations” (Joint Commission, 2009). At present, the Joint
Commission accredits approximately 89% of the nation’s hospitals (Joint Commission,
2015).

Patient Protection and Affordable Care Act of 2010

The Patient Protection and Affordable Care Act (PPACA) of 2010 (2015) was designed to
improve the health of the population at reduced per capita cost. This is to be accomplished
by increasing the number of people with health insurance, improving the insurance policies
and reimbursing facilities (hospitals, etc.) based on the quality of care. While relatively new
and unstudied, the act has been the target of numerous legal and political challenges. This
act is likely to remain a part of the health care landscape impacting both the public and
private sectors of health care for the foreseeable future.

Centers for Medicare and Medicaid Services

The Centers for Medicare and Medicaid Services (CMS) is the federal agency that manages
Medicare, which is the health insurance program for people over 65 years of age, people
under age 65 with certain disabilities, and those with end-stage kidney disease (ESKD).
The CMS also manages Medicaid, which is a state-administered program for low-income
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individuals and families who fit into an eligibility group recognized by federal and state law.
In addition, the CMS manages the children’s health insurance program (CHIP), which
provides coverage for millions of uninsured children. The CMS exists to ensure effective
up-to-date health care coverage and to promote quality care for beneficiaries.

Department of Public Health

Each state has its own Department of Public Health (DPH) with its own mission.

They all are generally charged with the protection of the health and well-being of the
state’s population and environment. The State Board of Nursing falls within this
department and serves to regulate the practice of nursing and the licensing of individual
nurses.

Professional Societies and Associations

Associations and societies have a specific focus. They help ensure basic standards as well as
promote and recognize advanced knowledge and expertise.

The ANA is the only full-service professional organization representing the nation’s
more than 3.4 million RNs through its 54 constituent member associations. The ANA
advances the nursing profession by fostering high standards of nursing practice, promoting
the rights of nurses in the workplace, projecting a positive and realistic view of nursing, and
lobbying Congress and regulatory agencies on health care issues affecting nurses and the

public.

Hospitals and Institutions

In the 1980s, hospitals and other health care agencies implemented programs designed to
measure the quality of care they provided. These programs, known as quality assurance
(QA) or quality improvement (QI), were required to be in place for reimbursement for
services and for accreditation by the Joint Commission on Accreditation of Healthcare
Organizations (JCAHO; now known simply as the Joint Commission). They sought to
establish and maintain accountability to society on the part of the health professions by
meeting minimum criteria for the quality, appropriateness, and cost of health services.

In the early 1990s, continuous quality improvement (CQI) was identified as a more
effective mechanism for improving the quality of health care. Unlike QA, which focuses on
individual incidents or errors and minimum expectations, CQI focuses on the processes
used to provide care, with the aim of improving quality by assessing and improving those
interrelated processes that most affect patient care outcomes and patient satisfaction. CQI
involves analyzing, understanding, and improving clinical, financial, and operational
processes. Problems that occur as more than isolated events are subject to examination, and
all issues that may affect patient outcome are studied. Nurses directly involved in the
delivery of care are engaged in analyzing data and refining the processes used in CQI. Their
knowledge of the processes and conditions that affect patient care is critical in designing
changes to improve the quality of the care provided and ensuring that this care meets or
exceeds Joint Commission standards.

Individual Employees
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Every individual accepts responsibility for his or her position. For nurses, this entails:

¢ Maintaining licensure

¢ Maintaining health requirements, such as annual tuberculosis screening

¢ Maintaining annual competencies, such as those established by corporate compliance
e Participating in continuing education and certification activities

e Participating in hospital committee and quality review activities

¢ Providing safe and current care to patients and families.
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Economics

The belief that comprehensive, quality health care should be provided for all citizens
prompted government concern about rising health care costs and wide variations in charges
among providers. In 1983, the US Congress passed significant health legislation termed
prospective payment system for hospital inpatient services. The federal government was no
longer able to afford to reimburse hospitals for patient care that was delivered without any
defined limits on costs. Therefore, a prospective payment system was approved for hospital
inpatient services. Based on diagnosis-related groups (DRGs), prospective payment sets the
rates of reimbursement for hospital services for Medicare patients. Hospitals receive
payment at a fixed rate for patients with diagnoses that fall into a specific DRG. A fixed
payment has been predetermined for more than 470 possible diagnostic categories, covering
the majority of medical diagnoses of patients admitted to the hospital. Hospitals receive the
same payment for every patient with a given diagnosis or who falls within a given DRG. If
the cost of the patient’s care is lower than the payment, the hospital makes a profit; if the
cost is higher, the hospital incurs a loss. As a result, hospitals are placing greater emphasis
on reducing costs, monitoring utilization of services, and limiting length of patient stay.

There is also the renewed focus on overhauling the nation’s health care system in an
effort to control its ever-increasing cost. As of this writing, attempts at health care reform
are under way although the results and effects remain far from certain. Any future changes
most likely will prove to have profound effects on regulatory agencies, health care
organizations, individual practitioners, and patients.

Nurses in hospitals now care for patients who are older and sicker and require more
nursing services. Nurses in the community are caring for patients who have been discharged
carlier and need high-technology acute care services as well as long-term care. The
importance of effective discharge planning, along with utilization review and quality
improvement, cannot be overstated. Nurses in acute care settings must work with other
health care team members to maintain quality care while facing pressures to discharge
patients earlier and decrease costs.

CHAPTER REVIEW

Critical Thinking Exercises

I. The roles of nurses continue to develop and change. What avenues of continued

education are available to the new nurse in order to adapt to these changing roles?

Ny

What responsibilities do individual nurses have regarding their participation in

monitoring and evaluating patient safety and the quality of care they provide?

3. What other influences on the health care delivery system are not necessarily discussed in
this chapter?

NCLEX-Style Review Questions
. Under the Occupational Safety and Health Act (OSHA) of 1970, employers are
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responsible for providing a safe and healthy workplace for their employees. Which of the
following would be inconsistent with the role of OSHA?

a. Financial assistance

b. Outreach

c. Education

d. Establishing partnerships

Nursing has evolved from the hospital or home care of the individual during illness to
caring for individuals, communities, and populations across the health care continuum.
Which of the following necessitated changes in models of nursing care?

a. Fewer individuals with chronic disease

b. Increased aging population

c. Fewer inpatient settings

d. Lengthened hospital stays

Which of the following entities is charged with the protection of health and well-being
of the state’s population and environment?

a. Joint Commission

b. Occupational Health and Safety Administration

c. Department of Public Health

d. Centers of Medicare and Medicaid Services

Based on DRGs, prospective payment sets the rates of reimbursement for hospital

services for Medicare patients. Which of the following is an accurate statement regarding

the use of DRGs?

a. If the cost of the patient’s care is lower than the payment, the hospital takes a loss.

b. If the cost of the patient’s care is higher than the payment, the hospital takes a loss.

c. Hospitals receive various payments for every patient with a given diagnosis.

d. If the cost of the patient’s care is higher than the payment, the hospital makes a
profit.

Nurses should consider their own cultural orientation when interacting with patients.
Which of the following is a technique that can be used to overcome a language barrier
when interacting with a patient?

a. Talk loudly so that the patient will understand.

b. Give the patient a substantial amount of information.

c. Give instructions in proper sequence.

d. Talk directly to the person that accompanied the patient.

Try these additional resources, available at http://thepoint.lww.com/Honan2e, to
enhance your learning and understanding of this chapter:

o NCLEX-Style Student Review Questions
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e Journal Articles

i
<.
References and selected readings associated with this chapter can be found on the

website that accompanies the book. Visit http://thepoint.lww.com/Honan2e to access

the references and other additional resources associated with this chapter.
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CHAPTER 2

Health Education and Health Promotion

Carol Ann Wetmore

Learning Objectives

After reading this chapter, you will be able to:

Describe the purposes and significance of health education.

Describe the concept of adherence to a therapeutic regimen.

Identify variables influencing a person’s adherence to a therapeutic regimen.
Describe strategies that facilitate adults’ learning abilities.

Describe the relationship of health education to the nursing process.

Develop a teaching plan for a patient.

N OV R W

Define health promotion and discuss the role of the nurse related to it.
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HEALTH EDUCATION

Teaching, as a function of nursing, is included in all state nurse practice acts and in the
Scope and Standards of Clinical Nursing Practice of the American Nurses Association (2015,
p. 65). Health education is an independent function of nursing practice and is a primary
nursing responsibility. All nursing care is directed toward promoting, maintaining, and
restoring health; preventing illness; and helping people adapt to the residual effects of
illness. Many of these nursing activities are accomplished through health education or
patient teaching. Nurses who serve as teachers are challenged to focus on the educational
needs of communities, as well as on specific patient and family educational needs. Health
education is important to nursing care because it affects the abilities of people and families
to perform important self-care activities.

Every contact an individual nurse has with a health care consumer, whether or not that
person is ill, should be considered an opportunity for health teaching. Although people
have a right to decide whether or not to learn, nurses have the responsibility to present
information that motivates people to recognize the need to learn. Therefore, nurses must
use opportunities in all health care settings to promote wellness. Educational environments
may include homes, hospitals, community health centers, schools, places of business, service
agencies, shelters, and consumer action or support groups.
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Trends in Health Education

Much of the core of health education today is focused on increasing patient involvement
and accountability for individual care and treatment plans. Health education programs are
often designed as patient safety initiatives and are geared toward encouraging increased
communication between patients and care providers. The effect of improved
communication between patients and providers is multifaceted and includes improved
patient outcomes, patient safety, and patient perception of quality. The Joint Commission
has found consistently that adverse events are caused by breakdowns in communication
among caregivers and between caregivers and patients (The Joint Commission, 2016).
Therefore, there has been much collaboration to develop processes that encourage
improved communication.

The Agency for Healthcare Research and Quality (AHRQ) continues to be a leader in
helping both providers and patients to not only understand how important communication
is but also develop tools and programs to improve those skills (e.g., evidence-based strategy
that hospitals can implement to improve communication and quality [2013, p. 4]). Also
AHRQ has built on the foundation of the program, Questions Are the Answer. The website
offers 10 questions all patients should ask and a “Question Builder” tool to create a list of
questions specific to the purpose of the visit—checkup, talking about a problem or health
condition, getting a prescription, or discussing a medical test or surgery (AHRQ, 2012).
Whatever the reason for your patient’s visit, he or she should be prepared. Even the popular
press reveals a number of articles encouraging the public to be active and engaged with their
care and providers. One blogger developed the acronym, HEALING, to help patients
remember their responsibilities:

¢ Health summary

o Expert—Dbecome an expert yourself

e Accept support

e Look for a second opinion

¢ Involve yourself

o No—speak up if something does not seem right

¢ Give thanks to outstanding medical providers (Zeppieri-Caruana, 2016).
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Purpose of Health Education

The goal of patient and family education is to improve patient outcomes. For purposes of
this discussion, family shall be considered to be the person(s) who plays a significant role in
the patient’s life. This may include person(s) not legally related to the patient. Effective
health education lays a solid foundation for individual and community wellness. Teaching
is an integral tool that all nurses use to assist patients and families in developing effective
health behaviors and in altering lifestyle patterns that predispose people to health risks.

People with chronic illnesses and disabilities are among those most in need of health
education. As the lifespan of the population increases, the number of people with such
illnesses also increases. People with chronic illness need health care information to
participate actively in and assume responsibility for much of their own care. Health
education can help change a patient’s behavior favorably, increase the ability to cope with
and manage health, and improve understanding of the options, risks, and benefits of care,
treatment, and services. It can also prevent crisis situations and reduce the potential for
rehospitalization resulting from inadequate information about self-care. The goal of health
education is to teach people to live life to its healthiest—that is, to strive toward achieving
their maximum health potential.

In addition to the public’s right to and desire for health education, patient education is
also a strategy for promoting self-care at home and in the community, reducing health care
costs by preventing illness, avoiding expensive medical treatments, decreasing lengths of
hospital stays, and facilitating earlier discharge.
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Adherence to the Therapeutic Regimen

One of the goals of patient education is to encourage people to adhere to their therapeutic
regimen. Adherence to treatment usually requires that a person make one or more lifestyle
changes to carry out specific activities that promote and maintain health. Common
examples of behaviors facilitating health include taking prescribed medications,
maintaining a healthy diet, increasing daily activities and exercise, self-monitoring for signs
and symptoms of illness, practicing specific hygiene measures, seeking recommended health
evaluations and screenings, and performing other therapeutic and preventive measures.

Many people do not adhere to their prescribed regimens; rates of adherence are generally
low, especially when the regimens are complex or of long duration. Nonadherence to
prescribed therapy has been the subject of many studies; a wide range of variables appears to
influence the degree of adherence, including the following;:

¢ Inadequate cognitive, psychomotor, or language skills

e Personal values, beliefs, misconceptions, and attitudes coupled with their associated
anxiety, depression, and/or fear

¢ Distrust if loss of control occurs in the decision-making process

e Difficulty in adopting recommended changes

e Insufficient social support or outright sabotage by that support

e Poor self-concept or self-efficacy

Nurses’ success with promoting adherence can be improved by creating a collaborative
relationship that addresses patient’s priorities, circumstances, and goals. Motivational
Interviewing (MI) is a collaborative conversational technique intended to strengthen a
patient’s motivation to change. It has been shown to be effective in addressing many
different lifestyle problems as well as in chronic disease management, and many disease
prevention guidelines promote use of motivational interviewing. There are four basic
principles that are the basis of MI—show empathy, support self-efficacy, roll with
resistance, and develop discrepancy. The communication skills often employed include: (1)
asking open-ended questions rather than instructing the patient on what they should do,
(2) affirming, (3) reflecting, (4) summarizing, and (5) providing individualized information
and advice with the patient’s permission (Miller & Rollnick, 2013).
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Health Literacy and Willingness to Learn

Before initiating a teaching—learning program, it is important to assess the person’s physical
and emotional readiness to learn, as well as his or her ability to learn what is being taught.
This information then becomes the basis for establishing goals that can motivate the
person. Involving learners in establishing mutually acceptable goals serves the purpose of
encouraging active involvement in the learning process and shared responsibility for
learning.

Health literacy is the degree to which an individual has the capacity to obtain,
communicate, process, and understand basic health information and services to make
appropriate health decisions. Low literacy has been linked to poor health outcomes such as
higher rates of hospitalization and less frequent use of preventive services (Cajita, Cajita, &
Han, 2016). Nearly nine out of ten adults may lack the skills needed to manage their own
health and prevent disease. Considering the complexity of medication regimens (dosing,
timing, calculations), informed consent, and technology (peak flow meters, glucose
monitoring devices, etc.), it is important for the nurse to have insight into how health
literacy impacts the patients’ well-being. Current evidence shows that nurses overestimate
their patients’ health literacy consistently and, therefore, may be unaware of creating
difficulties for their patients by not providing adequate information or assuming the patient
knows more than he or she does (Dickens, Lambert, Cromwell, & Piano, 2013). There are
two methods that can be used to quickly assess a patient’s health literacy. The Newest Vital
Sign tests literacy skills for both numbers and words in both English and Spanish and takes
approximately 3 minutes to administer (“NVS,” n.d.). An alternative health literacy
assessment tool is the Single Item Literacy Screener (SILS). The SILS is a single question
intended to identify adults in need of help with printed health material. The SILS asks,
“How often do you need to have someone help you when you read instructions, pamphlets,
or other written material from your doctor or pharmacy?” Possible responses are 1—Never,
2—Rarely, 3—Sometimes, 4—Often, and 5—Always. Scores greater than 2 are considered
positive, indicating some difficulty with reading printed health-related material (Brice et al.,
2014; Morris, MacLean, Chew, & Littenberg, 2000).

BOX 2-1 Gerontologic Considerations

Elderly people frequently have one or more chronic illnesses that are managed with

numerous medications and complicated by periodic acute episodes. Elderly people also
may have other problems that affect adherence to therapeutic regimens, such as
increased sensitivity to medications and their side effects, difficulty in adjusting to
change and stress, financial constraints, forgetfulness, inadequate support systems,
lifetime habits of self-treatment with over-the-counter medications, visual and hearing
impairments, and mobility limitations. An important predictor of patient adherence to
a therapeutic regimen is concordance of the patient’s and providers’ perception of their
health.

Changes in cognition with age may include slowed mental functioning; decreased
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short-term memory, abstract thinking, and concentration; and slowed reaction time.
Often these changes are accentuated by the health problems that cause the elderly
person to seek health care in the first place. Effective teaching strategies include a slow-
paced presentation of small amounts of material at a time; frequent repetition of
information; and the use of reinforcement techniques, such as audiovisual and written
materials and repeated practice sessions. Distracting stimuli should be minimized as
much as possible in the teaching environment.

Sensory changes associated with aging also affect teaching and learning. Teaching
strategies to accommodate decreased visual acuity include large-print and easy-to-read
materials printed on nonglare paper. To maximize hearing, teachers must speak
distinctly with a normal or lowered pitch, facing the person so that speech reading can
occur as needed. Visual cues often help to reinforce verbal teaching.

Family members should be involved in teaching sessions when possible. They provide
another source for reinforcement of material and can help the elderly person recall
instructions later. Also family members can provide valuable assessment information
about the person’s living situation and related learning needs.

When nurses, families, and other involved health care professionals work
collaboratively to facilitate the elderly person’s learning, chances of success are
maximized. Successful learning for the elderly should result in improved self-care
management skills, enhanced self-esteem, confidence, and a willingness to learn in the
future. Above all, health care professionals must work together to provide continuous,
coordinated care; otherwise, the efforts of one health care professional may be negated
by those of another.

Boxes 2-1 and 2-2 provide guidance for patient education in the geriatric population.

NURSING PROCESS
Patient Teaching

The steps of the nursing process—assessment, diagnosis, planning, implementation,
and evaluation—are used when constructing a teaching plan to meet people’s teaching
and learning needs (Box 2-3).

ASSESSMENT

Assessment in the teaching—learning process is directed toward the systematic collection
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of data about the person’s learning needs and style and readiness to learn, as well as the
family’s learning needs. Box 2-4 discusses the Stages of Change model in relation to
teaching and behavior change.

LEARNING READINESS

One of the most significant factors influencing learning is a person’s learning readiness.
This is a crucial step in the assessment process. If patients are not ready to learn,
change, or alter their behavior, education can be fruitless. For adults, readiness is based
on culture, attitude, personal values, physical and emotional status, and past
experiences in learning. Experiential readiness to learn refers to past experiences that
may influence a person’s ability to learn. Previous educational experiences and life
experiences in general are significant determinants of a person’s approach to learning.
People with little or no formal education may not be able to understand the
instructional materials presented. People who have had difficulty learning in the past
may be hesitant to try again. Many behaviors required for reaching maximum health
potential require knowledge, physical skills, and positive attitudes. In their absence,
learning may be very difficult and very slow. For example, a person who does not
understand the basics of normal nutrition may not be able to understand the
restrictions of a specific diet. A person who does not view the desired learning as
personally meaningful may reject teaching efforts. A person who is not future-oriented
may be unable to appreciate many aspects of preventive health teaching. Experiential
readiness is closely related to emotional readiness, because motivation tends to be
stimulated by an appreciation for the need to learn and by those learning tasks that are
familiar, interesting, and meaningful.

BOX 2-2 10 Tips for Educating Elderly Patients (HCPro, 2013)

Consider the following tips for teaching elderly patients:

1. Maintain a positive and patient attitude. Treat the older person as intelligent and
capable of learning.

2. Take a few minutes to talk and problem-solve before starting to teach. Ask the
patient about experience in a given area. Find out what's worked or what hasn’t
worked in the past.

3. Identify significant cultural or social factors that may affect the teaching—learning
process.

4. Include the patient in setting learning goals. Keep the material relevant to the
learner’s needs.

5. Identify and try to accommodate any disability that may affect the learning
process. For example, for patients with visual impairment, encourage the use of
glasses (if appropriate), and investigate special learning tools, such as large-print
material.

6. Slow the pace of instruction and gear teaching to the patient’s rate of absorption.
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Stop teaching if the patient appears tired or stressed.

7. Break each topic into small parts. Repeat sessions when necessary. Give pertinent,
positive feedback.

8. Ask the patient to talk through the procedure before trying it. Provide
opportunities for practice sessions and repeat demonstrations. Include role
playing, discussion, and problem-solving.

9. Avoid tests or challenges—these can create too much stress and impede learning,.

10. Assess responses carefully to make sure the information was understood correctly.

Gear the frequency and duration of your teaching to match your patient’s

learning ability and need to know.

Invite family caregivers to be part of the teaching process. At teaching sessions,
you can further assess family dynamics. If one of your goals is to promote patient
independence, make sure family members understand that their role is to support the
patient, not to take over for the patient. And vice versa, if your goal is to teach the
family members—make sure that they understand that it will become their sole
responsibility to provide this service for the patient for as long as the need remains.
Encourage family caregivers to review and reinforce frequently what the patient is
learning.

BOX 2-3 Patient Education

A Nursing Process Guide to Patient Education

Assessment

1. Assess the person’s readiness for health education.
A. What are the person’s health beliefs and behaviors?

What physical and psychosocial adaptations does the person need to make?
Is the learner ready to learn?

Is the person able to learn these behaviors?

mo 0w

What additional information about the person is needed (such as availability of
resources and tools)?

ez

Are there any variables (e.g., hearing or visual impairment, cognitive issues,
and literacy issues) that will affect the choice of teaching strategy or approach?

G. What are the person’s expectations?
H. What does the person want to learn?
2. Organize, analyze, synthesize, and summarize the collected data.

Planning and Goals

1. Specify the learning goals established by teacher and learner together.
2. Identify teaching strategies appropriate for goal attainment.

3. Establish expected outcomes.
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4. Develop the written teaching plan.

A. Include diagnoses, goals, teaching strategies, and expected outcomes.
Put the information to be taught in logical sequence.
Write down the key points.

Select appropriate teaching aids.

m O 0w

Keep the plan current and flexible to meet the person’s changing learning

needs.

5. Involve the learner, family or significant others, nursing team members, and other
health care team members in all aspects of planning.

Implementation

1. Put the teaching plan into action.

2. Use language the person can understand.

3. Use appropriate teaching aids and provide Internet resources if appropriate.
4. Use the same equipment that the person will use after discharge.

5. Encourage the person to participate actively in learning.

0. Record the learner’s responses to the teaching actions.

7. Provide feedback.

Evaluation

1. Collect objective data.
A. Observe the person.
B. Ask questions to determine whether the person understands.
C. Use rating scales, checklists, anecdotal notes, and written tests when
appropriate.
2. Compare the person’s behavioral responses with the expected outcomes.
Determine the extent to which the goals were achieved.
3. Include the person, family or significant others, nursing team members, and other
health care team members in the evaluation.
Identify alterations that need to be made in the teaching plan.
5. Make referrals to appropriate sources or agencies for reinforcement of learning
after discharge.

0. Continue all steps of the teaching process: assessment, diagnosis, planning,

implementation, and evaluation.
p

BOX 2-4 Stages of Change

An approach to health teaching is the use of the transtheoretical model to
conceptualize the process of intentional behavior change. This model considers
decisional balance (weighing the pros and cons of the proposed behavioral change),
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self-efficacy (confidence in one’s ability to change), and the relationship between
stage of change and behavior (Prochaska & Prochaska, 2014). The model considers
educational interventions that are not “one size fits all” but rather individualized
interventions based upon a patient’s current stage of readiness to learn or
motivational readiness. At any given time, less than 20% of a population at risk is
prepared to take action and make changes, thus this model helps nurses determine
teaching interventions for the whole population, not just those prepared to change.
Transtheoretical model-based measures have been developed for smoking, alcohol
use, sun exposure, and exercise, to name a few. The model is not linear but expects
that patients will move between stages until successful behavioral changes are
established. The nurse considers the patient’s current stage when planning
educational needs.
o Precontemplation (the patient is not considering any change in behavior in the
next 6 months)
o Contemplation (the patient has serious consideration of change, but it is

sometime in the future)

o Preparation (the patient has taken initial behavioral steps toward change and
intends to make changes in the next 30 days)

o Action (concrete activities that lead to the desired change have been made for less
than 6 months)

e Maintenance (active efforts to sustain the changes made for more than 6 months)

The expectation would be for the patient in the precontemplation stage to disagree
with suggestions that a change in behavior is needed. The patient would not be
expected to exert effort toward making changes in the “risk” behavior. At this stage,
the nurse would offer suggestions and material for the patient to consider the need
for behavior change and encourage the patient to consider behavioral changes in the
future. On the other hand, the nurse may expect an individual in the action stage to
endorse the need for change and engage in specific behaviors that would lead to
behavioral change. Engagement in educational activities would be expected at this
stage.

A practical way of assessing the patient’s learning readiness is to ask how they view
their health-related problem and what actions do they see that can be taken. Other
open-ended questions that might be asked include, “What changes would you like to
make now?” and “Are there any problems that prevent you from learning right now?”
Research continues to find that these questions are best asked early in a meeting with a
patient. In addition, asking “Do you have any other concerns?” as opposed to “Do you
have any other questions?” will illicit more information (Robinson, Tate, & Heritage,

2015, Section 4.1).

DETECTING COMMUNICATION ISSUES
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Lack of communication skills is one of the most significant barriers to patient
education. This can include both a patient’s reading and computer skills. Patients who
struggle with written material may appear disinterested in learning rather than
admitting that they may not understand. Watch a patient’s eyes while he is “reading”;
the eyes should move left to right as he examines a document. Using computerized
resources to support learning with inexperienced users requires careful assessment and
planning. Computer-based education will work best and make the most efficient use of
time when it is matched to the skill level of the patient.

Improved health outcomes are achieved when culturally competent nurses
acknowledge the patient’s culture care values and preferred care practices, and
incorporate them into their patient’s plan of care. Cultural competence is a recognized
standard of care in Holistic Nursing: Scope and Standards of Practice (AHNA/ANA,
2007). Completing a cultural assessment will allow the nurse to adapt information and
delivery to a patient’s cultural beliefs and preferences (Box 2-5). An individual’s culture
can affect his or her viewpoint in many ways, such as the meaning of a diagnosis, the
expectation of reporting symptoms, how much information is desired, how death and
dying will be managed, gender roles, family participation, and decision making.
Culturally competent communication skills play an important role in your success in
influencing your patients’ health.

There are a number of cultural mores and rules that a nurse can learn and follow:

e Understand nonverbal behavior (e.g., the cultural meaning of touch, eye contact)
e Allow time to build a relationship and establish a rapport:
¢ exchange information
o greet and respond in culturally appropriate ways
¢ smile and be genuine
® pay attention to children
e listen carefully, don’t interrupt or put words in one’s mouth
e value stories
e Notice eye contact and body language
e Reach out to the appropriate family member
e Check for understanding and ask questions
e Avoid jargon and stereotyping

e Do not impose your personal values, morals, or beliefs on to your patients

BOX 2-5 Cultural Assessment Components to Consider When Formulating a

Teaching Plan

When formulating a teaching plan, consider the patient’s beliefs about:

e Body size, shape, boundaries, and functions

o Beauty and strength
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e Value of the mind or brain

e Nature and function of blood
e Diet and nutrition

e Communication

e Gender

¢ Family and social support

o Physical health and illness

e Mental health and illness

o Age-related changes

e Pain

e Medicine, herbs, and talismans

o Spirituality or religion

One very important key is to learn to laugh at yourself and listen to lessons brought
to you by humor (Margalit et al., 2013, pp. 56-57). A balance is necessary; it is
important to avoid overemphasizing cultural-specific beliefs so as not to reinforce
stereotypes.

Language barriers, once identified, must be addressed. The Joint Commission
developed patient-centered communication standards that detail hospital staff’s
obligation to respect patients’ right to and need for effective communication, including
the provision of interpreter and translation services when needed (The Joint
Commission, 2010). Hospitals are required to provide professional language services to
every patient with limited English proficiency (LEP) and tailor written materials to the
patient’s age, language, and ability to understand (Rorie, 2015). Interpreters must be
competent and trained as medical interpreters. Using family members or even
untrained support staff as interpreters raises quality, ethical, and possible legal issues.
Family members, including children, may incorporate bias into their interpretations;
patient confidentiality is compromised; issues about sharing sensitive, private matters
with family or friends are an additional issue; and concern over the withholding of bad
news or information should also be considered. Often interpreter services are delivered
via the telephone, or remote video-phone; however, it does not have applicability for all
patients (e.g., for patients who are deaf, where eye contact and nonverbal gestures are
essential). Box 2-6 discusses using interpreter services effectively.

DIAGNOSIS

Diagnoses related to health education may include:
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Ineffective family therapeutic regimen management
Health-seeking behaviors

Ineftective health maintenance

Readiness for enhanced management of therapeutic regimen
Deficient knowledge

Readiness for enhanced knowledge

PLANNING

Once assessment data are collected, the planning component of the teaching—learning

process is established in accordance with the steps of the nursing process:

1. Specify the immediate, intermediate, and long-term goals of learning.

2. Identify specific teaching strategies appropriate for attaining goals.

3. Specify the expected outcomes.

4. Document the goals, teaching strategies, and expected outcomes of the teaching
plan.

Developing the plan and goals of teaching should be a joint effort by the nurse and
the patient and family members. Consideration must be given to the urgency of the
patient’s learning needs; the most critical needs should receive the highest priority.

After the learning priorities have been established, it is important to identify the
immediate and long-term goals and the teaching strategies appropriate for attaining
those goals. A partnership between patients and providers, based on both shared
decision making and two-way communication, will develop your patient’s skills and
confidence needed to self-manage his or her health and prevent chronic disease
progression (Gittner, 2015, p. 277). Learning begins with the establishment of goals
that are appropriate to the situation and realistic in terms of the patient’s ability and
desire to achieve them. Involving the patient and family in establishing goals and in
planning teaching strategies promotes their cooperation in implementing the teaching
plan.

Expected outcomes of teaching strategies can be stated in terms of behaviors of
patients, families, or both. Outcomes should be realistic and measurable, and the
critical time periods for attaining them should be identified. The desired outcomes and
the critical time periods serve as a basis for evaluating the effectiveness of the teaching
strategies.

During the planning phase, the nurse must consider the sequence in which the
subject matter is presented in each of the teaching strategies. Critical information (e.g.,
blood glucose monitoring for a patient with diabetes) and material that the person or
family identifies to be of particular importance will be high priority and, thus, should
be presented earlier than other information. An outline is often helpful for arranging
the subject matter and for ensuring that all necessary information is included. In
addition, appropriate teaching aids to be used in implementing teaching strategies are
prepared or selected at this time.
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BOX2-6 Working Effectively Through an Interpreter

Knowing the patient:

P

Determine ethnicity and nationality of the patient.
Determine what language(s) the patient speaks, and preferred language.
Offer an interpreter to all patients where English is not their first language.

Determine patient preference for face-to-face or telephone interpreter service.

reparing for the meeting:
Ensure a private, quiet environment, with space for all meeting participants.
Maintain a warm, non-rushed environment where patient and interpreter can
raise concerns.
Meet with the interpreter before the meeting to discuss the goals of the meeting
and the process (such as pausing for interpretation); if repeat meetings are
required, try to use the same interpreter.
Explain that interpreters are bound by their code of ethics to treat everything that

is said as confidential.

Seating arrangements:

Ensure that the seating is arranged to facilitate communication. When the
meeting involves only a client, interpreter, and a clinician, arrange seating in a
triangle formation.

When interpreting with family, caregivers or more than two people, it is advisable
to arrange the seating in a horseshoe or circle formation, with the interpreter
seated next to the clinician.

In a large or group meeting situation, arrange the seating in a circular formation,
seat the interpreter next to the clinician and close to the client so they are able to
understand the proceedings with minimum disruption to others.

For telephone interpreting, use a dual handset or hands-free phone, and sit facing
your client.

Verbal and nonverbal communication (telephone and face-to-face interpreter):

Speak directly to the patient, not to the interpreter.
Maintain eye contact and face your patient.

Speak more slowly rather than more loudly.

Keep your sentences or questions brief.

Pause at the end of each statement to allow the interpreter time to interpret,
explaining the need to pause to the client.

Be aware that the interpreter may sometimes have to clarify a statement or answer
with the client, family member, or caregiver.
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During the medical interview:
e Assume, and insist, that everything you say, everything the patient says, and
everything that family members say is interpreted.

* Do not hold the interpreter responsible for what the patient says or doesn’t say.
The interpreter is the medium, not the source, of the message.

o If you feel that you are not getting the type of response you were expecting,
restate the question or consult with the interpreter to better understand if there is
a cultural barrier that is interfering with communication.

e Be aware that many concepts you express have no linguistic or conceptual
equivalent in other languages. The interpreter may have to paint word pictures of
many terms you use. This may take longer than your original speech.

* Respond to nonverbal cues (e.g., quizzical or frightened look, stiffening of body
posture)

o If you need to ask questions that may be extremely personal or sensitive, explain
to the patient that doing so is part of your evaluation and reiterate that the
information will remain confidential.

e Avoid: highly idiomatic speech, complicated sentence structure, sentence
fragments, changing your idea in the middle of a sentence, and asking multiple
questions at one time. Also avoid making assumptions or generalizations about
your patients or their experiences. Common practices or beliefs in a community
may not apply to everyone in that community.

o Encourage the interpreter to ask questions and to alert you about potential
cultural misunderstandings that may come up. Respect an interpreter’s judgment
that a particular question is culturally inappropriate and either rephrase the
question or ask the interpreter’s help in eliciting the information in a more
appropriate way.

o Ask the patients what they believe the problem is, what causes it, and how it
would be treated in their country of origin.

o Ask the patient to repeat back important information that you want to make sure
is understood.

* Be patient. Providing care across a language barrier takes time. However, the time
spent up front will be paid back by good rapport and clear communication that
will avoid wasted time and dangerous misunderstandings later in the process.

Adapted from Miletic et al. (2006), p. 18-26; Kaur (2014).

THE LEARNING ENVIRONMENT

Although learning can take place without teachers, most people who are attempting to
learn new or altered health behaviors benefit from the services of nurses. The

interpersonal interaction between the person and the nurse who is attempting to meet
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the person’s learning needs may be formal or informal, depending on the method and
techniques of teaching.

Learning may be optimized by minimizing factors that interfere with the learning
process. For example, the room temperature, lighting, noise levels, and other
environmental conditions should be appropriate to the learning situation.

TIMING

The time selected for teaching should be suited to the needs of the individual person.
Scheduling a teaching session at a time of day when a patient is fatigued,
uncomfortable, or anxious about a pending diagnostic or therapeutic procedure, or
when visitors are present, is not conducive to learning. However, if the family is to
participate in providing care, the sessions should be scheduled when family members
are present, so that they can learn any necessary skills or techniques.

TEACHING TECHNIQUES

Teaching techniques and methods enhance learning if they are appropriate to the
patient’s needs (Table 2-1). Numerous techniques are available, including lectures,
group teaching, and demonstrations, all of which can be enhanced with specially
prepared teaching materials.

TABLE 2-1 Teaching People with Disabilities
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Type of Disability Teaching Strategy

Physical, Emotional, or Adapt information to accommodate the person's cognitive, perceptual, and behavioral
Cognitive Disability disabilities.
Giive clear written and oral information.
Highlight significant information for easy reference.
Avoid medical terminology.

Hearing Impairment Use slow, directed, deliberate speech.
Use sign language or interpreter services if appropriate.
Position yourself so that the person can see your mouth if speech reading.
Use telecommunication devices (TTY® or TDD?) for the hearing impaired.
Use written materials and visual aids, such as models and diagrams.
Use captioned videos, films, and computer-generated materials.
Teach on the side of the "good ear” if unilateral deafness is present.

Visual Impairment Use optical devices such as a magnifying lens.
Use proper lighting and proper contrast of colors on materials and equipment.
Use large-print materials.
Use Braille materials if appropriate.
Convert information to auditory and tactile formats.
Obtain audictapes and talking books.
Explain noises associated with procedures, equipment, and treatments.
Arrange materials in clockwise pattern.

Learning Disabilities

Input disability— process of If visual perceptual disorder:
recording information in the * Explain information verbally, repeat, and reinforce frequently.
brain (“LD," n.d.) * Use audiotapes.

* Encourage learner to verbalize information received.

If auditory perceptual disorder:

» Speak slowly with as few words as possible, repeat, and reinforce frequently.

» Use direct eye contact to focus person on task.

* Use demonstration and return demonstration such as modeling, role playing, and
hands-on experiences.

» |Use visual tools, written materials, and computers.

Qutput disability —communication Use all senses as appropriate.
of information from the brain to Use written, audiotape, and computer information.
other people or translation of the  Beview information and give time to interact and ask questions.
information into action (“LD," n.d.)  Use hand gestures and motions.

Developmental disability Base information and teaching on developmental stage, not chronologic age.
Use nonverbal cues, gestures, signing, and symbols as needed.
Use simple explanations and concrete examples with repetition.
Encourage active participation.
Demonstrate information and have the person perform return demonstrations.

TTY, a special device that lets people who are deaf, hard of hearing, or speech-impaired use the telephone for
communication needs (messages are typed back and forth).
STDD, operates similarly to a TTY but is a much smaller desktop machine,

In general, patients remember information in approximately the following ratios:

e 10% of what they read

e 25% of what they hear

® 45% of what they see

e 65% of what they hear and see

e 70% of what they say and write

e 90% of what they say as they perform a task

The lecture or explanation method of teaching is commonly used but should always
be accompanied by discussion. Discussion is important because it affords learners
opportunities to express their feelings and concerns, to ask questions, and to receive
clarification. Group teaching is appropriate for some people because it allows them not
only to receive needed information but also to feel secure as members of a group.
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People with similar issues or learning needs have the opportunity to identify with each
other and gain moral support and encouragement. Interactive group education has
shown a significant increase in patient knowledge and better outcomes in terms of
chronic disease self-management (Lu et al., 2015). Group visits allow interactions in a
more natural setting, and conversations between patients help them feel less isolated
and, possibly, less threatened. If group teaching is used, assessment and follow-up are
imperative to ensure that each person has gained sufficient knowledge and skills.
Demonstration and practice are essential ingredients of a teaching program, especially
when the nurse is teaching skills to the patient. It is best to demonstrate the skill and
then give the learner ample opportunity for practice. When special equipment is
involved, such as syringes, colostomy bags, dialysis equipment, dressings, or suction
apparatus, it is important to teach with the same equipment that will be used in the
home setting. Learning to perform a skill with one kind of equipment and then having
to change to a different kind may lead to confusion, frustration, and mistakes.

A tool such as the plan-do-study-act (PDSA) model is a framework for quality
improvement activities. This model, or others like it, is used often by health care
organizations to approach performance improvement work in a consistent way. A key
finding of research about improving the effectiveness of chronic care models found that
using the Plan-Do-Study-Act cycle with patients allowed for faster turnaround of
information in formats that patients would use and could be individualized (Varkey et
al., 2009, pp. 208-209). The PDSA model is a way to engage patients with their own
care and have a role in developing their own plan. In addition, it provides opportunity
to create learning collaboratives with other patients and health care providers (Davy et
al., 2015). Other steps or tools that can improve success include collaborative agendas
or goal setting, in which the patient and the nurse build the agenda together regarding
items for discussion. Patients should be engaged to help prioritize items for best time
management. A communication/demonstration technique known as ask—zell-ask—close

the loop can help improve communication and patient understanding:

o Ask permission to give information about a topic of importance to the patient.

o Tell: Explanations and written materials are most effective when given in response to
the patient’s expressed agenda and tailored to his ability to understand.

o Ask for understanding, and provide additional information or clarification as
necessary.

o Close the loop: Ask the patient to restate the information as the patient understands it

(Goldman et al., 2015)

Teaching aids used to enhance learning include books, pamphlets, pictures, films,
slides, audio and video tapes, models, programmed instruction, CD-ROMs, and
computer-assisted learning modules. These are made available as needed for home,
clinic, or hospital use, and they allow review and reinforcement of content and
enhanced visual and auditory learning. Such teaching aids are invaluable when used
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appropriately and can save a significant amount of personnel time and related cost.
However, all such aids should be reviewed before use to ensure that they meet the
patient’s learning needs. Developing tools as part of a multidisciplinary group also has
been shown to yield benefits not only for patients who will use the tools but for the
staff involved in creating them. Multidisciplinary teams have been shown to be more
productive, have less stress, and have enriched professional experience (Reckery et al.,
2015).

Reinforcement and follow-up are important because learning takes time. Allowing
ample time to learn, and then reinforcing what is learned, are important teaching
strategies; rarely is a single teaching session adequate. Follow-up sessions are imperative
to promote the learner’s confidence in his or her abilities and to plan for additional
teaching sessions. For hospitalized patients who may not be able to transfer what they
have learned in the hospital to the home setting, follow-up after discharge is essential to
ensure that they have realized the full benefits of a teaching program.

The entire planning phase of the teaching—learning process concludes with the
documentation of the teaching plan. This teaching plan communicates information to
all members of the nursing and health care team. Documentation enhances the
continuity of care for the patient and communication among caregivers.

Documentation should include:

The learner, instructor, and interpreter (if used)
The patient’s need assessment

Learning objectives and goals

Information and skills taught

Teaching methods used

Teaching materials provided or used

Patient and family response to teaching
Evaluation of what the patient learned

Further learning needs

Revised goals (if necessary)

IMPLEMENTATION

In the implementation phase of the teaching—learning process, the patient, the family,
and other members of the nursing and health care team carry out the activities outlined
in the teaching plan. The nurse coordinates these activities.

During the implementation phase of the teaching-learning process and throughout
the ongoing assessment of patient responses to the teaching strategies, flexibility is
indispensable to support modification of the teaching plan as necessary. Creativity is
essential in promoting and sustaining the patient’s motivation to learn. Be sure to
consider new learning needs that may arise after discharge from the hospital or after
home care visits have ended.
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Feedback about progress also motivates learning. Such feedback should be presented
in the form of positive reinforcement when the learner is successful and in the form of
constructive suggestions for improvement when he or she is unsuccessful.

The implementation phase ends when the teaching strategies have been completed
and when the patient’s responses to the actions have been recorded. This record serves
as the basis for evaluating how well the defined goals and expected outcomes have been
achieved.

EVALUATION

Evaluation of the teaching—learning process determines how effectively the patient has
responded to teaching and to what extent the goals have been achieved. An evaluation
must be made to determine what was effective and what needs to be changed or
reinforced. It cannot be assumed that patients have learned just because teaching has
occurred; learning does not automatically follow teaching. An important part of the
evaluation phase addresses the question, “What can be done to improve teaching and
enhance learning?” Answers to this question direct the changes to be made in the
teaching plan.

A variety of measurement techniques can be used to identify changes in patient
behavior as evidence that learning has taken place. These techniques include directly
observing the behavior; using rating scales, checklists, or anecdotal notes to document
the behavior; and indirectly measuring results using oral questioning and written tests.
All direct measurements should be supplemented with indirect measurements whenever
possible. Using more than one measuring technique enhances the reliability of the
resulting data and decreases the potential for error from a measurement strategy.

In many situations, measurement of actual behavior is the most accurate and
appropriate technique. Nurses often perform comparative analyses using patient
admission data as the baseline: selected data points observed when nursing care is given
and self-care is initiated are compared with the patient’s baseline data. In other cases,
indirect measurement may be used such as patient satisfaction surveys, attitude surveys,
and instruments that evaluate specific health status variables.

However, measurement is only the beginning of evaluation, which must be followed
by data interpretation and value judgments about learning and teaching. These aspects
of evaluation should be conducted periodically throughout the teaching—learning
program, at its conclusion, and at varying periods after the teaching has ended.

Evaluation of learning after hospitalization is highly desirable because the analysis of
teaching outcomes must extend into home care. With shortened lengths of hospital
stay and with short-stay and same-day surgical procedures, follow-up evaluation in the
home is especially important. Coordination of efforts and sharing of information
between hospital- and community-based nursing personnel facilitate postdischarge
teaching and home care evaluation.

Evaluation is not the final step in the teaching—learning process, but the beginning
of the iterative process of a new patient assessment. The information gathered during
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evaluation should be used to redirect teaching actions, with the goal of improving the
patient’s responses and outcomes.

102



HEALTH PROMOTION

Health teaching and health promotion are linked by a common goal—to encourage people
to achieve as high a level of wellness as possible so that they can live maximally healthy lives
and avoid preventable illnesses. Patients are the primary managers of their health
conditions. Nurses are in an ideal position to provide the kind of support that patients need
to manage their conditions. Health promotion has become a cornerstone in health policy
because of the need to control costs and reduce unnecessary sickness and death.

The US Department of Health and Human Services’ Healthy People initiative was
designed to establish a program of nationwide health-promotion and disease-prevention
goals. The first set of goals established in the publication Healthy People 2000 focused on
disease prevention. Healthy People 2010 added the priorities of health promotion, health
protection, and the use of preventive services. Healthy People 2020 builds on past
achievements, reaffirms the overarching goals from the past decade, and adds: promoting
quality of life, healthy behaviors across life stages, eliminating health disparities, and
creating social and physical environments that promote good health.
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Definition

Health promotion is defined as the process of enabling people to increase control over their
health and its determinants, thereby improving their health (World Health Organization
[WHOJ], 2016). The purpose of health promotion is to focus on the person’s potential for
wellness and to encourage appropriate alterations in personal habits, lifestyle, and
environment in ways that reduce risks and enhance health and well-being. Health
promotion is an active process; that is, it is not something that can be prescribed or
dictated. It is up to each person to decide whether to make changes to promote a higher
level of wellness. Only the individual can make these choices.

The concepts of health, wellness, health promotion, and disease prevention have been a
topic of extensive discussion in the lay literature and news media, as well as in professional
journals. As a result, public demand for health information has increased, and health care
professionals and agencies have responded by providing this information. As employers
strive to reduce costs associated with absenteeism, health insurance, hospitalization,
disability, excessive turnover of personnel, and premature death, the workplace has become
an important site for health-promotion programs. The concept of health promotion has
evolved because of a changing definition of health and an awareness that wellness exists at
many levels of functioning. Health is viewed as a dynamic, ever-changing condition that
enables people to function at an optimal potential at any given time. The ideal health status
is one in which people are successful in achieving their full potential, regardless of any
limitations they might have.

Wellness, as a reflection of health, involves a conscious and deliberate attempt to
maximize one’s health. Wellness does not just happen; it requires planning and conscious
commitment and is the result of adopting lifestyle behaviors for the purpose of attaining
one’s highest potential for well-being. Wellness is not the same for every person. The
person with a chronic illness or disability may still be able to achieve a desirable level of
wellness. The key to wellness is to function at the highest potential within the limitations
over which there is no control.
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Self-Responsibility

Taking responsibility for oneself is the key to successful health promotion. The concept of
self-responsibility is based on the understanding that the individual controls his or her life.
Each person alone must make the choices that determine how healthy his or her lifestyle is.
As more people recognize that lifestyle and behavior significantly affect health, they may
assume responsibility for avoiding high-risk behaviors such as smoking, alcohol and drug
abuse, overeating, driving while intoxicated, risky sexual practices, and other unhealthy
habits. Also they may assume responsibility for adopting routines that have been found to
have a positive influence on health, such as engaging in regular exercise, wearing seat belts,
and eating a healthy diet.

A variety of different techniques has been used to encourage people to accept
responsibility for their health, ranging from extensive educational programs to reward
systems (see Table 2-2). No one technique has been found to be superior to any other.
Instead, self-responsibility for health promotion is very individualized and depends on a
person’s desires and inner motivations. Health-promotion programs are important tools for
encouraging people to assume responsibility for their health and to develop behaviors that
improve health.

Unfolding Patient Stories: Vincent Brody ® Part 1

Vincent Brody, a 67-year-old male with chronic obstructive pulmonary disease
(COPD), is experiencing increased fatigue. He spends most of the day in a recliner
chair watching television and smoking 1 to 2 packs per day. His nutritional intake is
poor due to shortness of breath. What patient education can the nurse provide to
promote self-care behaviors for symptom improvement and a healthier lifestyle?
(Vincent Brody’s story continues in Chapter 51.)

Care for Vincent and other patients in a realistic virtual environment: vSim for Nursing
(thepoint.lww.com/vSimMedicalSurgical). Practice documenting these patients’ care in
DocuCare (www.lww.com/DocuCareEHR).
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Health Promotion throughout the Lifespan

Health promotion is a concept and a process that extends throughout the lifespan. Studies
have shown that the health of a child can be affected either positively or negatively by the
health practices of the mother during the prenatal period. Therefore, health promotion
starts before birth and extends through childhood, adolescence, adulthood, and old age. At
any stage of the lifespan, health promotion includes health screening. Screenings are tests
that look for diseases before symptoms are present. In general, screening tests can find
diseases early, when they are easier to treat. Some conditions that health care providers
commonly screen for include breast cancer and cervical cancer in women, prostate cancer in
men, as well as colorectal cancer, diabetes, high blood pressure, high cholesterol,
osteoporosis, and obesity. Tests needed depend on age, sex, family history, and whether
there are risk factors for certain diseases. The Center for Disease Control and Prevention
(CDC) offers a website titled CDC Prevention Checklist where the public can obtain specific
recommendations based upon age and sex for clinical preventative services (see
www.cdc.gov, search: prevention checklist).

TABLE 2-2 Guidelines for Developing Patient Education Materials (The American
Academy of Ambulatory Care Nursing Patient Education Special Interest

Group [AAACN], n.d.)

= Use visuals as much as possible (DVDs or printed illustrations) of anatomical features of the specific system that relates to the
patient’s problem or need

» Choose books, pamphlets, and/or brochures that are written at a third to fifth grade level

» Use short sentences (10 words or less) when developing printed materials

* Write paragraphs with no more than two or three sentences with one key point per paragraph

» Focus efforts on key bullet points of *must know” information

* Use visual terms such as “runny nose” and “redness”

* Explain measurements, e.g., “pain that lasts more than 30 minutes”

* Clearly list when the patient needs to call the health care provider and what phone number to call

* Focus on actions patients should do using familiar words

* Use plain language: Define any terms that are difficult to understand

= Have patient and family members “teach back” the information to you to ensure understanding

= Be aware of language, customs, and values to create a culturally sensitive and effective tool

* Use wide margins and leave white space between sections

» Find an advocate for the person with low literacy who will ensure that the individual understands and follows through with
instructions

Young and Middle-Aged Adults

People of all ages are challenged to find the best way to make health behavior changes. Even
when highly motivated, people can find it difficult to achieve and or sustain success.
Younger people can be driven by different factors than middle-aged and older adults.
Physical activity may be more strongly related to personality traits such as achievement
orientation and sensation-seeking than to specific beliefs about the behavior (Sallis,
Prochaska, & Taylor, 2000). Young adults also have fewer health problems than their older
counterparts and unrealistic optimism about health risks. Therefore, young adults” beliefs
about their health status may be less dominant in shaping their responses to health
communications than their intrinsic motivations. Young and middle-aged adults can differ
in their disposition as to the extent to which people are motivated to approach favorable
outcomes or avoid unfavorable outcomes. Updegraff, Brick, Emanuel, Mintzer, and
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Sherman (2015) found that a gain-framed message promoted more interest in a preventive
supplement than a loss-framed message among young people told that they were at low
risk. In contrast, a loss-framed message promoted more interest for those told that they
were at high risk.

Frequently adults are motivated to change their lifestyles in ways that they believe will
enhance their health and wellness. Middle to older adults’” beliefs can have a moderating
effect because beliefs about susceptibility to health issues become more real with age. Many
adults who wish to improve their health turn to health-promotion programs to help them
make the desired changes in their lifestyles. Many have responded to programs that focus
on topics such as general wellness, smoking avoidance or cessation, exercise, physical
conditioning, weight control, conflict resolution, and stress management. Because of the
nationwide emphasis on health during the reproductive years, young adults actively seek
programs that address prenatal health, parenting, family planning, and women’s health
issues.

There is a long, broad list of barriers that prevent or limit individuals from taking up
and maintaining healthy behaviors in mid-life. The findings are surprisingly consistent
across developed countries. Recurring themes include: lack of time (due to family,
household and occupational responsibilities), access issues (to transportation, facilities and
resources), financial costs, entrenched attitudes and behaviors, restrictions in the physical
environment, low socioeconomic status, and lack of knowledge (Kelly et al., 2016).
Likewise, research has identified a number of recurring factors that act as facilitators to
healthy behaviors such as a focus on enjoyment of the healthy behavior, doing other
healthy behaviors, health benefits, prevention of illness, the potential benefits for healthy
aging and well-being as motivation; social support and encouragement; clear, accurate
health messages, and integration of behaviors into lifestyle and routine (Kelly et al., 2016).
Programs should be geared toward minimizing these barriers while maximizing the
facilitators.

Programs that provide health screening, such as those that screen for cancer, high
cholesterol, hypertension, diabetes, abdominal aneurysm, and visual and hearing
impairments, are quite popular with young and middle-aged adults. Programs that involve
health promotion for people with specific chronic illnesses, such as cancer, diabetes, heart
disease, and pulmonary disease, are also popular. It is becoming more evident that chronic
disease and disability do not preclude health and wellness; rather, positive health attitudes
and practices can promote optimal health for people who must live with the limitations
imposed by their chronic illnesses and disabilities.

Health-promotion programs can be offered almost anywhere in the community.
Common sites include the workplace, local clinics, elementary and high schools,
community colleges, recreation centers, churches, and even private homes. Frequently
health fairs are held in civic centers and shopping malls. The outreach idea for health-
promotion programs has served to meet the needs of many adults who otherwise would not
avail themselves of opportunities to strive toward a healthier lifestyle.

Workplace programs usually include employee health screening and counseling, physical
fitness, nutritional awareness, work safety, and stress management and stress reduction.
Many large businesses provide exercise facilities for their employees and offer their health-
promotion programs to retirees. If employers can show cost-containment benefits from
such programs, their dollars will be considered well spent, and more businesses will provide
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health-promotion programs as a benefit of employment.

Older Adults ii.:‘::“"‘iu

Health promotion is as important for the elderly as it is for other adults and children.
Although their chronic illnesses and disabilities cannot be eliminated, these adults can
benefit from activities that help them maintain independence and achieve an optimal level
of health. Older adults have different health and social circumstances compared to younger
people. Because of these differences, there are other strategies that can be used to help
promote healthy behaviors. Motivators for older adults include physical and psychological
well-being, maintenance of independent lifestyles, social connections, and enjoyment.
Older adults who can self-report excellent or very good health, have no history of hip
fracture after age 55, no cardiovascular disease, no depression, and have a BMI <25 are
predicted to have greater independence. In addition, older adults who self-report
“excellent” or “very good” health are also predicted to have little decline in activities of daily
living. Older adults also believe that physical activity can protect cognitive health (Vaughan
et al., 2016). Health-promotion materials could include information about healthy actions,
nutritional information based on ethnicity and a healthy diet, as well as the frequency,
duration, and intensity of physical activity and their effect on health. Box 2-1 provides
gerontologic considerations.

108



Nursing Implications

Nurses have a unique relationship with the American public, topping Gallup’s Honesty and
Ethics ranking of professions every year but one since they were added to the list in 1999.
The exception is 2001, when firefighters were included on the list on a one-time basis,
shortly after the September 11 terrorist attacks. (Firefighters earned a record-high 90%
honesty and ethics rating in that survey.) With an 85% honesty and ethics rating—tying
their high point—nurses have no serious competition atop the Gallup rankings (Gallup,
2016). By virtue of nurses’ expertise in health and health care and our long-established
credibility with consumers, nurses play a vital role in health promotion. In many instances,
nurses have initiated health-promotion and health-screening programs or have participated
with other health care personnel in developing and providing wellness services in a variety
of settings. As health care professionals, nurses have a responsibility to promote activities
that foster well-being, self-actualization, and personal fulfillment. Every interaction with
consumers of health care must be viewed as an opportunity to promote positive health
attitudes and behaviors.

CHAPTER REVIEW

Critical Thinking Exercises

I. A history of GI disease is an independent risk factor for the development of GI adverse
reactions during alendronate therapy. Severe reactions requiring hospitalization have
occurred. Alendronate should be used with caution in patients with esophageal and GI
disease, including dysphagia, esophagitis, gastritis, gastroesophageal reflux disease
(GERD), hiatal hernia, duodenitis, ulcers, or GI perforation. What variables made the
clinician prescribe this therapy?

2. A home health nurse is instructing a 55-year-old man with a history of coronary artery
disease and systolic heart failure about healthy eating habits. He has recently been
widowed. What physiologic and psychosocial variables would be relevant to
understanding this patient’s needs? How would a teaching plan be constructed to
promote adequate nutrition? How would you modify the teaching plan if the patient is

visually impaired?

3. A 72-year-old man is informed by an advanced practice nurse about a health fair being
held at the local community center across the street from his home. He declines to
attend, saying, “I am too old, and it is too late to be concerned about health promotion.
The damage to my body has already been done.” What resources would you use to
identify evidence of the effectiveness of health-promotion activities for the elderly?
Discuss the strength of the evidence. Identify the criteria used to evaluate the strength of
the evidence. What information would you then include in a discussion with the patient
about promoting health in the elderly?
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NCLEX-Style Review Questions

L.

Ny

1.

A nurse is providing discharge teaching for an elderly patient who is fully dressed,
watching television, and waiting for family. The nurse sits in a chair facing the patient
and shows the patient a handout. The patient squints while reading and periodically
looks at the television. The nurse is about to review the information and determine the
patient’s understanding of the material when the family enters the room. The nurse
determines the need for further education due to learning barriers. Which barriers
affected the patient’s ability to comprehend the information? Select all that apply.

a. Patient is watching television.

b. The patient is elderly.

c. The patient squints while reading.

d. The family entered the room while teaching.

e. The patient is fully dressed.

The nurse is to provide discharge teaching to a patient with newly diagnosed coronary
artery disease. In what order should the following steps be prioritized and completed?

a. Implement teaching plan.

b. Collect and analyze data regarding the patient’s knowledge of coronary artery disease.
c. Form nursing diagnoses related to patient teaching.

d. Reassess patient’s knowledge as needed.

e. Develop teaching plan.

f. Identify learning needs.

g. Update and change plan.

The nurse is discussing postoperative discharge instructions with an Asian American
patient. The patient looks at the floor, smiles, and then nods his head. Using cultural
awareness, how should the nurse interpret this behavior?

a. Acceptance of the instructions

b. Understanding of the material

c. A reflection of cultural values

d. The patient’s ability to follow through on the instructions

When constructing a teaching plan, the steps of the nursing process are utilized. In
which step are teaching strategies identified?
a. Assessment

b. Planning
c¢. Implementation
d. Evaluation

Which of the following is an accurate statement with regard to adult learner readiness?
a. Learning readiness is based solely on past life experiences.

b. Physical skills play little role in learner readiness.
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c. Experimental readiness is not related to emotional readiness.

d. Learner readiness is based on culture, attitude, and personal values.

Try these additional resources, available at http://thepoint.lww.com/Honan2e, to
enhance your learning and understanding of this chapter:

e NCLEX-Style Student Review Questions

e Journal Articles

D=
.
References and selected readings associated with this chapter can be found on the

website that accompanies the book. Visit http://thepoint.lww.com/Honan2e to access
the references and other additional resources associated with this chapter.
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CHAPTER 3

Chronic Illness and End-of-Life Care

James Mark Lazenby ¢ Ruth McCorkle * Mei Bai

Learning Objectives

After reading this chapter, you will be able to:

Define “chronic illness.”
Identify factors related to the increasing incidence of chronic diseases.

Describe characteristics of chronic illness and its impact on patients.

=

Describe implications of caring for patients with chronic illnesses for nursing
practice.

Define and compare palliative and hospice care.

Describe the principles and components of hospice care.

Identify barriers to improving care at the end of life.

Ze Sl ey e

Identify and describe eight tasks that are essential for nurses to manage at the end of
a patient’s life.

9. Apply skills for communicating with terminally ill patients and their families.

Chronic diseases account for seven of the ten leading causes of death in the United States,
including the four most frequently occurring diseases (heart disease, stroke, cancer, and
diabetes) that result from preventable causes (tobacco use, improper diet and physical
inactivity, and alcohol use). Chronic illnesses affect people of all ages and ethnic, cultural,
and racial groups, although some illnesses occur more frequently in some groups than in
others (Ward, Schiller, & Goodman, 2014). Although chronic disease occurs in all
socioeconomic groups, people who have low incomes and disadvantaged backgrounds are
more likely to report poor health (Blackwell, Lucas, & Clarke, 2014). Factors such as
poverty and inadequate health insurance decrease the likelihood that people with chronic
illness receive health care and preventative services (Office of Disease Prevention and
Health Promotion, 2014).

Many people with chronic illnesses function independently with only minor
inconvenience to their everyday lives; others require frequent and close monitoring or
placement in long-term care facilities. Certain illnesses require advanced technology for
survival, as in the late stages of amyotrophic lateral sclerosis or end-stage kidney disease, or
intensive care for periods of weeks or months. People with diseases such as these have been
described as chronically critically and progressively ill. Some chronic illnesses have little
effect on quality of life, but others have a considerable effect because they can result in
progressive decline. The nurse recognizes that many patients admitted to acute care
institutions have pre-existing chronic diseases that must continue to be managed in concert

116



with their acute illnesses.
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OVERVIEW OF CHRONICITY

Although each chronic disease has its own specific physiologic characteristics, chronic
diseases do share common features. Many chronic diseases, for example, have pain and
fatigue as associated symptoms. Usually some degree of physical decline is present in severe
or advanced chronic illness, limiting the patient’s participation in many activities. Many
chronic diseases require therapeutic regimens to keep them under control. Unlike the term
“acute,” which implies a curable and relatively short course of disease, the term “chronic”
describes a long course of disease and illnesses that may be incurable. This often makes
managing chronic illnesses difficult for those who must live with them (Schulman-Green,
Wagner, & McCorkle, 2015).

People who develop chronic illnesses may react with shock, disbelief, depression, anger,
resentment, or a number of other emotions. How people react to and cope with chronic
illness is usually similar to how they react to other events in their lives, depending, in part,
on their understanding of the illness and their perceptions of its potential impact on their
own and their family’s lives. Adjustment to chronic illness is affected by various factors:

¢ Suddenness, extent, and duration of lifestyle changes necessitated by the illness
¢ Family and individual resources for dealing with stress

o Stages of individual/family life cycle

o Previous experience with illness and crises

¢ Underlying personality characteristics

¢ Unresolved anger or grief from the past

Psychological, emotional, and cognitive reactions to chronic illnesses are likely to occur
at the onset of the illness and recur if symptoms worsen or reappear after a period of
remission. Often symptoms associated with chronic illnesses are unpredictable and may be
perceived as crisis events by patients and their families, who must contend with both the
uncertainty of the chronic illness and the changes it brings to their lives. These possible
effects can guide nursing assessment and interventions for the patient who has a chronic
illness.
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Definition of Chronic Illnesses

The literature does not support a single uniform definition for chronic disease, recurrent
themes include the non—self-limited nature, the association with persistent and recurring
health problems, and a duration measured in months and years, not days and weeks
(Goodman, Posner, Huang, Parekh, & Koh, 2013). Traditionally, chronic diseases have
focused on individual chronic pathologies. Now, however, health initiatives have expanded
to include not only chronic disease but also chronic conditions such as functional
limitations; anatomic problems that are not manifestations of physical disease but are
permanent or long-standing; and a broad spectrum of behavioral health problems, some of
which have traditionally not been classified as diseases (Goodman et al., 2013). The specific
condition may be a result of illness, genetic factors, or injury; it may be a consequence of
illnesses or unhealthy behaviors that began during childhood and young adulthood.
Management of chronic illnesses includes learning to live with symptoms and coming to
terms with identity changes resulting from having a chronic condition. It also consists of
carrying out the lifestyle changes and regimens designed to control symptoms and to
prevent complications. Although some people assume what might be called a “sick role”
identity, most people with chronic illness wish to be involved in health care decision-
making, and perform as active participants in their health care with preferences for their
treatment and management of disease (Schulman-Green et al., 2015).
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Prevalence and Causes of Chronic Illnesses

Chronic illnesses occur in people of every age group, socioeconomic level, and culture. In
the United States, as of 2012, about half of all adults—117 million people—had one or
more chronic health conditions. One of four adults had two or more chronic health
conditions (Table 3-1) (Ward et al., 2014). As the incidence of chronic illnesses increases,
the costs associated with these illnesses (i.e., hospital costs, equipment, medications,
supportive services) also increase. Expenditures for health care for people with chronic
illnesses exceed billions of dollars every year, and 86% of all health care spending in 2010
was for people with one or more chronic medical conditions in the United States (Gerteis
et al., 2014).

TABLE 3-1 Percentage of Adults with Chronic Diseases in the United States (2013)
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Chronic Diseases Adults with the Disease (%)

Arthritis 23.7°

Asthma 9.0°

Cardiovascular Disease

Hypercholesterolemia 3.6

Hypertension 29.07

Heart attack (myocardial 4.4
infarction)

Angina or coronary artery 4.1
disease

Stroke 2.8

Diabetes 8.9

Physical, emotional, or 35.9°

psychological problems
that causes limitations in
activities

“Age-adjusted prevalence%.

bCrude prevalence, data for disability among adults aged =65 years old
(Year 2012).

Adapted from CDC (2015a, 2015b).

Although some chronic health illnesses cause little or no inconvenience, others are severe
enough to cause major activity limitations. When people with activity limitations are
unable to meet their needs for health care and personal services, they may be unable to
carry out their therapeutic regimens or have their prescriptions filled on time, may miss
appointments and office visits with their health care providers, and may be unable to carry
out their activities of daily living (ADLs).

Chronic disease is a global issue that affects both rich and poor nations. With the advent
and distribution of highly active antiretroviral therapies and other treatments for
communicable diseases, and, thus, longer lifespans, the incidence of chronic illness is
increasing in developing countries of the Global South, even while they try to cope with
new and emerging infectious diseases. In developed Western countries of the Global North,
chronic illnesses have become the major cause of health-related problems. The Global
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North represents the economically developed societies of Europe, North America, Australia,
Israel, South Africa, among others, the Global South represents the economically
developing or less-developed countries of Africa, India, China, Brazil, Mexico among
others.

Causes of the increasing number of people with chronic illnesses include the following:

o A decrease in mortality from infectious diseases, such as smallpox, diphtheria, and other
serious illnesses

o Longer lifespans because of advances in technology and pharmacology, improved
nutrition, safer working conditions, and greater access (for some people) to health care

¢ Improved screening and diagnostic procedures, enabling early detection and treatment
of diseases

¢ Prompt and aggressive management of acute illnesses, such as myocardial infarction and
AIDS-related infections

¢ The tendency to develop chronic illnesses with advancing age

o Lifestyle factors, such as smoking, chronic stress, and sedentary lifestyle, which increase
the risk for chronic health problems such as respiratory disease, hypertension,
cardiovascular disease, and obesity

Consequences of unhealthy lifestyles include an alarming increase in the incidence of
diabetes, hypertension, obesity, and cardiac and chronic respiratory disorders. Physiologic
changes in the body often occur before the appearance of symptoms of chronic disease.
Therefore, the goal of emphasizing healthy lifestyles early in life is to improve overall health
status and slow the development of such disorders.
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Characteristics of Chronic Illnesses

Sometimes it is difficult for people who are disease-free to understand the often profound
effect of chronic illness on the lives of patients and their families. It is easy for health
professionals to focus on the illness itself while overlooking the person who has the
disorder. In all illnesses, but even more so with chronic illnesses, the illness cannot be
separated from the person. People with chronic illness must contend with it daily. To relate
to what people must cope with or to plan effective interventions, nurses must understand
what it means to have a chronic illness. Characteristics of chronic illness include the
following:

Managing chronic illness involves more than managing medical problems. Also
associated psychological and social problems must be addressed because living for long
periods with illness symptoms and disability can threaten identity, bring about role
changes, alter body image, and disrupt lifestyles. These changes require continuous
adaptation and accommodation, depending on age and situation in life. Each decline in
functional ability requires physical, emotional, and social adaptation for patients and
their families.

Chronic illnesses usually involve many different phases over the course of a person’s
lifetime. There can be acute periods, stable and unstable periods, flare-ups, and
remissions. Each phase brings its own set of physical, psychological, and social problems,
and each requires its own regimens and types of management. Table 3-2 describes the
phases in the trajectory model of chronic illness.

Keeping chronic illnesses under control requires persistent adherence to therapeutic
regimens. Failing to adhere to a treatment plan or to adhere consistently increases the
risks of developing complications and accelerating the disease process. However, the
realities of daily life, including the impact of culture, values, and socioeconomic factors,
affect the degree to which people adhere to a treatment regimen. Managing a chronic
illness takes time, requires knowledge and planning, and can be uncomfortable and
inconvenient. It is not unusual for patients to stop taking medications or alter dosages
because of side effects that are more disturbing or disruptive than symptoms of the
illness, or to cut back on regimens they consider overly time-consuming, fatiguing, or
costly.

One chronic disease can lead to the development of other chronic illnesses. Diabetes, for
example, can affect many parts of the body and is associated with serious complications,
such as heart disease and stroke, blindness, kidney failure, and lower-limb amputation
(Centers for Disease Control and Prevention [CDC], 2014). The presence of a chronic
illness also contributes to a higher risk of morbidity and mortality in patients admitted
to the intensive care unit with acute health illnesses.

Chronic illness affects the entire family. Family life can be altered dramatically as a result
of role reversals, unfilled roles, loss of income, time required to manage the illness,

decreases in family socialization activities, and the costs of treatment. Stress and caregiver
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fatigue are common with severe chronic illnesses, and the entire family rather than just
the patient may need care. However, some families are able to master the treatment
regimen and changes that accompany chronic illness, as well as make the treatment
regimen a routine part of life. Furthermore, they are able to keep the chronic illness
from becoming the focal point of family life.

The day-to-day management of illness is largely the responsibility of people with chronic
disorders and their families. As a result, the home, rather than the hospital, is the center
of care in chronic illnesses. Hospitals, clinics, physicians’ offices, nursing homes, nursing
centers, and community agencies (home care services, social services, and disease-specific
associations and societies) are considered adjuncts or backup services to daily home
management.

The management of chronic illnesses is a process of discovery. People can be taught how
to self-manage their illnesses. However, each person must discover how his or her own
body reacts under varying circumstances—for example, what it is like to be
hypoglycemic, what activities are likely to bring on angina, and how these or other
illnesses can best be prevented and managed.

Managing chronic illnesses must be a collaborative process that involves many different
health care professionals working together with patients and their families to provide the
full range of services that often are needed for management at home. Often the medical,
social, and psychological aspects of chronic health problems are complex, especially in
severe illnesses. The goal is to help patients to self-manage and have ultimate
responsibility for their own health.

The management of chronic illnesses is expensive. Many of the expenses incurred by an
individual patient (e.g., costs for hospital stays, diagnostic tests, equipment, medications,
and supportive services) may be covered by health insurance and by federal and state
agencies. However, the cost increases affect society as a whole as insurance premiums
increase to cover these costs. Cost increases at the government level decrease resources
that might benefit society. In addition, many out-of-pocket expenses are not reimbursed.
Many people with chronic disorders, including the elderly and people who are working,
are uninsured, or underinsured, and may be unable to afford the high costs of care often
associated with chronic illnesses. Absence from work because of chronic disorders may
jeopardize job security and income, and consequently health coverage.

Chronic illnesses raise difficult ethical issues for patients, health care professionals, and
society. Problematic questions include how to establish cost controls, how to allocate
scarce resources (e.g., organs for transplantation), and what constitutes quality of life and
when life support should be withdrawn.

Living with chronic illness means living with uncertainty. Although health care
providers may be aware of the usual progression of a chronic disease such as Parkinson
disease, no one can predict with certainty a person’s illness course because of individual
variation. Even when a patient is in remission or symptom-free, he or she often fears that
the illness will reappear.
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TABLE 3-2 Phases in the Trajectory Model of Chronic Illness
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Phase

Description

Focus of Nursing Care

Pre-trajectory

Genetic factors or lifestyle behaviors that place a parson
or community at risk for a chronic condition

Refer for genetic testing and counseling
if indicated; provide education about
prevention of modifiable risk factors and
behaviors

Trajectory onset

Appearance or onsel of noticeable symptoms
associated with a chronic disorder; includes period of
diagnostic workup and announcement of diagnosis;
may be accompanied by uncertainty as patient awaits
a diagnaosis and begins fo discover and cope with
implications of diagnosis

Provide clear explanations of diagnostic tests
and procedures and reinforce information
and explanations given by primary health
care provider; provide emational support to
patient and family

Stable lliness course and symptoms are under control as Reinforce positive behaviors and offer
symptoms, resulting disability and everyday life ongoing monitoring; provide education
activities are baing managed within limitations of about health prometion and encourage
illness; lliness management centered in the home participation in health-promating activities

and health screening

Unstable Characterized by an exacerbation of illness symptoms, Provide guidance and support; reinforce
development of complications, or reactivation of an previous teaching
illness in remission

Period of inability to keep symptoms under control or
reactivation of illness; difficulty in camying out everyday
life activities

May require more diagnostic testing and trial of new
treatment regimens or adjustment of current ragimen,
with care usually taking place at home

Acute Severe and unrelieved symptoms or the davelopment of  Provide direct care and emotional support to
iliness complications necessitating hospitalization, bed the patient and family members
rest, or interruption of the person’s usual activities to
bring iliness course under control

Crisis Critical or life-threatening situation requiring emergency  Provide direct care, collaborate with other
treatment or care and suspension of everyday life health care team members to stabilize
activities until the crisis has passed patient’s condition

Comeback Gradual recovery after an acute pariod and learning to Assist in coordination of care; rehabilitative
live with or to overcome disabilities and retum to an focus may require care from other
acceptable way of life within the limitations imposed health care providers: provide positive
by the chronic cendition or disability; involves physical reinforcement for goals identified and
healing, limitations stretching through rehabilitative accomplished
procedurss, psychosocial coming-to-terms, and
biegraphical reengagement with adjustments in
evaryday life activities

Downward lliness course characterized by rapid or gradual Provide home care and other community-
worsening of a condition; physical decline based care to help patient and family
accompanied by increasing disability or difficulty adjust to changes and come to terms with
in controlling symptoms; requires biographical these changes; assist patient and family to
adjustment and alterations in everyday life activities integrate new treatment and management
with each major downward step strategies; encourage identification of end-

i ' of-life preferences and planning

Dying Final days or weeks before death; characterized by Provide direct and supportive care to

gradual er rapid shutting down of body processes,
biographical disengagement and closure, and
relinquishment of everyday life interests and activities

patients and their families through hospice
programs

Adapted from Corbin, J. M. (1938}, The Corbin and Stauss chronio liness trafectory model; An update. Schalarly
Inquiry for Nursing Practica, 12{1), 33—-41.
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Implications of Managing Chronic Illnesses

Chronic illnesses have implications for everyday living and management for people and
their families as well as for society at large. Most importantly, individual efforts should be
directed at preventing chronic illnesses, because many chronic illnesses or disorders are
linked to unhealthy lifestyles or behaviors such as smoking, inactivity, and overeating.
Therefore, changes in lifestyle can prevent some chronic disorders, or at least delay onset
until a later age. Because most people resist change, bringing about alterations in people’s
lifestyles is a major challenge for nurses today.

Once a chronic condition has emerged, the focus shifts to managing symptoms,
avoiding complications (e.g., eye complications in a person with diabetes), and avoiding the
development of other acute illnesses (e.g., pneumonia in a person with chronic obstructive
pulmonary disease). Quality of life, often overlooked by health professionals in their
approach to people with chronic illnesses, is also important. Health-promoting behaviors,
such as exercise, are essential to quality of life, even in people who have chronic illnesses,
because regular exercise helps to maintain functional status.

Although coworkers, extended family, and health care professionals are affected by
chronic illnesses, the problems of living with chronic illnesses are most acutely experienced
by patients and their immediate families. They experience the greatest impact, with lifestyle
changes that directly affect quality of life. Nurses provide direct care, especially during acute
episodes, but they also provide the teaching and secure the resources and other supports
that enable people to integrate their illness into their lives and to have an acceptable quality
of life despite the illness. To understand what nursing care is needed, it is important to
recognize and appreciate the issues that people with chronic illness and their families
contend with and manage, often on a daily basis. The challenges of living with chronic
illnesses include the need to accomplish the following:

¢ Alleviate and manage symptoms

¢ DPsychologically adjust to and physically accommodate disabilities

e Prevent and manage crises and complications

e Carry out regimens as prescribed

¢ Validate individual self-worth and family functioning

e Manage threats to identity

¢ Normalize personal and family life as much as possible

e Live with altered time, social isolation, and loneliness

¢ Establish the networks of support and resources that can enhance quality of life

¢ Return to a satisfactory way of life after an acute debilitating episode (e.g., another
myocardial infarction or stroke) or reactivation of a chronic condition

¢ Die with dignity and comfort

Many people with chronic illness must face an additional challenge: the need to deal with
more than one chronic illness at a time. Multiple illnesses are termed comorbidities. The
symptoms or treatment of a second chronic condition may aggravate the first chronic
condition. Patients need to be able to deal with their various chronic illnesses separately, as
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well as in combination. Some Medicare beneficiaries have 5 or more chronic illnesses, see
an average of 12 physicians per year, and fill an average of 50 prescriptions per year (Gerteis
et al., 2014). Furthermore, the effects of increasing longevity among Americans are likely to
increase health care costs in the future.

Even more challenging for many people with chronic illness is the need to hire and
oversee caregivers who come into their homes to assist with ADLs and instrumental
activities of daily living (IADLs). ADLs and IADLs are the activities that let an individual
live independently in a community such as preparing meals, shopping, telephone use, and
taking medications correctly. It is difficult for many people to be in a position of hiring,
supervising, and, sometimes, firing people who may provide them with intimate physical
care. The need to balance the role of recipient of care and oversight of the person providing
care may lead to blurring of role boundaries.

The challenges of living with and managing a chronic illness are well known, and people
with chronic illnesses often report receiving inadequate care, information, services, and
counseling. This provides an opportunity for nurses to be responsible for addressing many
of the issues experienced, coordinating care, and serving as an advocate for patients and
their families who need additional assistance to manage the patient’s illness while
maintaining a quality of life that is acceptable to all of them.
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Phases of Chronic Illnesses

Chronic illnesses can pass through different phases, as described in Table 3-2. However,
this course may be too uncertain to predict with any degree of accuracy. The course of an
illness can be thought of as a trajectory that can be managed or shaped over time, to some
extent, through proper illness management strategies. It is important to keep in mind that
not all phases occur in all patients; some phases do not occur at all, and some phases may
recur. Each phase is characterized by different medical and psychosocial issues. For
example, the needs of a patient with a stroke who is a good candidate for rehabilitation are
very different from those of a patient with terminal cancer. By thinking in terms of phases
and individual patients within a phase, nurses can target their care more specifically to each
person. Not every chronic condition is necessarily life-threatening, and not every patient
passes through each possible phase of a chronic condition in the same order.

Using the trajectory model enables the nurse to put the current situation into the
context of what might have happened to the patient in the past—that is, the life factors and
understandings that might have contributed to the current state of the illness. In this way,
the nurse can more readily address the underlying issues and problems.
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NURSING CARE OF PATIENTS WITH CHRONIC
ILLNESSES

Nursing care of patients with chronic illnesses is varied and occurs in a variety of settings.
Care may be direct or supportive. Direct care may be provided in the clinic or health
provider’s office, the hospital, or the patient’s home, depending on the status of the illness.
Examples of direct care include assessing the patient’s physical status, providing wound
care, managing and overseeing medication regimens, and performing other technical tasks.
The availability of this type of nursing care may allow the patient to remain at home and
return to a more normal life after an acute episode of illness. Supportive care may include
ongoing monitoring, teaching, counseling, serving as an advocate for the patient, navigating
the system to coordinate care, making referrals, and case-managing. Giving supportive care
is just as important as giving technical care. For example, through ongoing monitoring,
either in the home or in a clinic, a nurse might detect early signs of impending
complications and make a referral (i.e., contact the provider or consult the medical protocol
in a clinic) for medical evaluation, thereby preventing a lengthy and costly hospitalization.

Working with people with chronic illness requires not only dealing with the medical
aspects of their disorders but also working with the whole person—physically, emotionally,
and socially. This holistic approach to care requires nurses to draw on their knowledge and
skills, including knowledge from the social sciences and psychology in particular. Although
quality of life usually is affected by chronic illness, especially if the illness is severe, patients’
perceptions of what constitutes quality of life often drive their management behaviors or
affect how they view advice about health care. Nurses and other health care professionals
need to recognize this, even though it may be difficult to see patients make unwise choices
and decisions about lifestyles and disease management. People have the right to receive care
without fearing ridicule or refusal of treatment, even if their behaviors (e.g., smoking,
substance abuse, overeating, and failure to follow health care providers’ recommendations)
may have contributed to their chronic disorder.

Skyler Hansen is an 18-year-old male recently diagnosed with type 1 diabetes. He lives
with his parents and two younger siblings and is active in high school sports. He now
requires insulin injections, glucose monitoring, and a diabetic diet. Examine how the
psychological, physical, and teaching needs for managing a new diagnosis can be a great
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source of stress to the patient and family. How can the nurse enhance their ability to
cope with and adapt to diabetes management? (Skyler Hansen’s story continues in
Chapter 30.)

Care for Skyler and other patients in a realistic virtual environment: vSim for Nursing
(thepoint.lww.com/vSimMedicalSurgical). Practice documenting these patients’ care in
DocuCare (thepointlww.com/DocuCareEHR).
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Skills for Communicating with the Chronically Ill

Nurses need to develop skill and comfort in assessing patients’ and families” responses to
chronic illness and planning interventions that will support their values and choices
throughout the continuum of care. Patients and families need ongoing assistance: telling a
patient something once is not teaching, and hearing the patient’s words is not the same as
active listening. Throughout the course of illness, patients and their families encounter
complicated treatment decisions, bad news about disease progression, and recurring
emotional responses. In addition to the time of initial diagnosis, lack of response to the
treatment course, decisions to continue or withdraw particular interventions, and decisions
about hospice care are examples of critical points on the treatment continuum that demand
patience, empathy, and honesty from nurses. Discussing sensitive issues such as progressive
illness, hopes for survival, and fears associated with death is never easy. However, the art of
therapeutic communication can be learned and, like other skills, must be practiced to gain
expertise. Similar to other skills, communication should be practiced in a “safe” setting,
such as a classroom or clinical skills laboratory with other students or clinicians.

Although communication with each patient and family should be tailored to their
particular level of understanding and values concerning disclosure, general guidelines for
nurses include the following:

o Deliver and interpret the technical information necessary for making decisions without
hiding behind medical terminology.

o Realize that the best time for the patient to talk may be when it is least convenient for
you.

¢ Being fully present during any opportunity for communication is often the most helpful
form of communication.

o Allow the patient and family to set the agenda regarding the depth of the conversation.

o Realize that beginning the conversation requires additional opportunities to continue
the conversation.
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When Patients and Families Receive Bad News

Communicating about a life-threatening diagnosis or about disease progression is best
accomplished by the interdisciplinary team in any setting: a physician, advanced practice
nurse, nurse, and social worker should be present whenever possible to provide
information, facilitate discussion, and address concerns. Most importantly, the presence of
the team conveys caring and respect for the patient and family. If the patient wishes to have
family present for the discussion, arrangements should be made to have the discussion at a
time that is best for everyone. A quiet area with a minimum of disturbances should be used.
All clinicians present should turn off beepers, cell phones, and other electronic devices for
the duration of the meeting and should allow sufficient time for the patient and family to
absorb and respond to the news. Finally, the space in which the meeting takes place should
be conducive to seating all participants at eye level.

After the initial discussion of a life-threatening illness or progression of a disease, the
patient and family have many questions and may need to be reminded of factual
information. Coping with news about a serious diagnosis or poor prognosis is an ongoing
process. The nurse should be sensitive to these ongoing needs and may need to repeat
previously provided information or simply be present while the patient and family react
emotionally. Seriously ill patients and their families need time and support to cope with the
changes brought about by changes in the patient’s condition and the prospect of impending
death. The nurse who is able to sit comfortably with another’s suffering, time and time
again, without judgment and without the need to solve the patient’s and family’s problems,
provides an intervention that is a gift beyond measure.
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THE CHANGING TRAJECTORY OF CHRONIC
ILLNESS TO END-OEF-LIFE CARE

As individuals become chronically ill, their health shifts between stable and unstable and
acute and crisis events. During these periods of health status changes, patients will use
increased health care services to regain their balance and recover. There are peaks and
valleys to these patterns, and eventually patients reach a point from which they do not
rebound, and they become progressively ill, decline, and die. It is during these periods of
times when chronically ill patients come in contact with members of the health care team
who should evaluate them for palliative and supportive services to enhance their care and
improve and sustain their quality of living.

Providing end-of-life care for someone chronically ill is very different from providing it
to someone who may have died suddenly from an accident, trauma, disaster, or homicide.
When a death is sudden, there is tremendous shock and disbelief by the person’s survivors
that the person has died. The shock is compounded if the death was thought to be
preventable, or if it resulted from a reckless act of irresponsibility, such as from a drunken
driving accident. When a person has a chronic disease that progresses with a known
trajectory, it gives the patient and family members opportunities to plan and participate in
decisions about treatment choices and resources to use to facilitate their quality of life
individually and as a family.
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Sociocultural Context

Although each person experiences terminal illness uniquely, that illness is also shaped
substantially by the social and cultural contexts in which it occurs. In the United States,
life-threatening illness, life-sustaining treatment decisions, dying, and death occur in a
social environment in which illness is largely considered a foe and battles are either lost or
won (Benoliel, 1993). A care—cure dichotomy emerged early on in modern medicine, in
which health care providers may view cure as the ultimate goal and care as second best, and
only acceptable when cure is no longer possible. In this model of health care, alleviating
suffering is not as valued as curing disease, and patients who cannot be cured feel distanced
from the health care team, concluding that, when treatment has failed, they too have failed.
Patients and families who have internalized the socially constructed meaning of care as
second-best to cure may fear that any shift from curative goals in the direction of comfort-
focused care will result in no care or lower-quality care, and that the clinicians on whom
they have come to rely will abandon them if they withdraw from the battle for cure.

The reduction of patients to their diseases is exemplified in the frequently relayed
message in late-stage illness that “nothing more can be done.” This all-too-frequently used
statement communicates the belief of many clinicians that there is nothing of value to offer
patients who are beyond cure. In a care-focused perspective, mind, body, and spirit are
inextricable, and treating the body without attending to the mind and spirit is considered
inadequate to evoke true healing. The idea of healing as care, along with and beyond cure,
implies that healing can take place throughout life and outside the boundaries of
contemporary medicine. In this expanded definition, there continue to be opportunities for
physical, spiritual, emotional, and social healing, even as body systems begin to fail at the
end of life.

Clinicians’ attitudes toward the terminally ill and dying remain the greatest barrier to
improving care at the end of life. Kiibler-Ross illuminated the concerns of the seriously ill
and dying in her seminal work, On Death and Dying, published in 1969. At that time, it
was common for patients to be kept uninformed about life-threatening diagnoses,
particularly cancer, and for physicians and nurses to avoid open discussion of death and
dying with their patients. Kiibler-Ross taught the health care community that having open
discussion about life-and-death issues did not harm patients and that the patients, in fact,
welcomed such openness. She was openly critical of what she called “a new but
depersonalized science in the service of prolonging life rather than diminishing human
suffering” (Kiibler-Ross, 1969). She taught the health care community that healing could
not take place in a conspiracy of silence, and that as clinicians break the silence and enter
the patient’s world, they too can be enriched by being partners with their patients. Her
work revealed that, given adequate time and some help in working through the process,
patients could reach a stage of acceptance in which they were neither angry nor depressed
about their fate.

Clinicians’ reluctance to discuss disease and death openly with patients may stem from
their own anxieties about death, as well as misconceptions about what and how much
patients want to know about their illnesses. In a seminal study of care of the dying in
hospital settings, sociologists Glaser and Strauss (1965) identified that health care
professionals in hospital settings avoided direct communication about dying in hopes that
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the patient would discover it on his or her own. They identified four “awareness contexts”
that described awareness of the patient’s status by providers, patients, and family members.

o Closed awareness, in which the patient is unaware of his or her terminal state

o Suspected awareness, in which the patient suspects what others know and attempts to find
out details about his or her condition

o Mutual pretense, in which the patient, family, and providers are aware that the patient is
dying but all pretend otherwise

o Open awareness, in which the patient, family, and providers are aware that the patient is
dying and openly acknowledge that reality (Glaser & Strauss, 1965).

The two major reasons they identified that clinicians avoided direct communication
with patients about the seriousness of their illness were (1) patients already knew the truth
or would ask if they wanted to know, or (2) patients would subsequently lose all hope, give
up, or be psychologically harmed by disclosure. Glaser and Strauss’ findings were published
decades ago, yet their observations remain valid today. Although a growing number of
health care providers are becoming comfortable with assessing patients’ and families’
information needs and disclosing honest information about the seriousness of illness, many
still avoid the topic of death in hope that the patient will ask or find out on his or her own.
Despite progress on many health care fronts, those who work with dying patients have
identified the persistence of a “conspiracy of silence” about dying.
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The Importance of Palliative Care in Chronic Illness

As patients decline and treatments become complex, there has been an international
recognition of the need to help patients transition from a cure orientation to one of care.

Palliative care and hospice care have been recognized as important bridges between a
medical bias in the direction of cure-oriented treatment and the needs of the terminally ill
patients and their families for comprehensive care in the final years, months, or weeks of
life. This bridge has been built by experts in the field who advocate that palliative care
needs to be extended throughout the course of life-threatening illness from the time when
the patient is first diagnosed and not limited to end-of-life care (World Health
Organization [WHO], 2015).

Palliative care encompasses a wide range of therapeutic interventions that aim to prevent
and relieve suffering caused by multiple issues that patients and family caregivers face at any
stage during an acute or chronic illness. In providing palliative care to the whole person
(Lazenby, 2014), health care providers attend to all domains of the human experience of
illness that may be involved: physical, psychological, social, and spiritual. A number of
models of care have described the difference in these approaches to treatment. An
exclusively “cure-oriented” approach to chronic illness care can be conceptualized in Figure
3-1; here, the treatment is compartmentalized by the type of illness and disease events. In
Figure 3-2, the treatment of a disease diminishes over time as treatment becomes less
effective. In Figure 3-3, “comfort care” is instituted when the patient with a chronic illness
is not responding to the previous treatments and additional symptom management efforts
are needed. Figure 3-4 illustrates how palliative care can begin at diagnosis and become
integrated throughout the entire course of the chronic illness trajectory for the patient and
family caregiver. Ideally, palliative care should precede the time when the provider
recognizes that hospice care is needed. When palliative care coexists with disease-oriented
treatment, patients and their families benefit from the more comprehensive management of
the illness experience.
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FIGURE 3-1 Model of cancer care in which only therapies directed at the disease are considered as part
of standard care. From Irwin, S. A., & von Guntun, C. F. (2010). The role of palliative care in cancer
care transitions. In J. C. Holland, W. S. Bretibart, P. B. Jacobsen, M. S. Lederberg, M. J. Loscalzo, &
R. McCorkle (Eds.). Psycho-Oncology (2nd ed., pp. 277-283). New York: Oxford University Press.
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Goal Setting in Palliative Care

As treatment goals begin to shift in the direction of comfort care over aggressive disease-
focused treatment, symptom relief and patient- and family-defined quality of life assume
greater prominence in treatment decision-making. Patients, families, and health care
providers all may be accustomed to an almost automatic tendency to pursue exhaustive
diagnostic testing to locate and treat the source of patients’ illnesses or symptoms. Each
decision to withdraw treatment or discontinue diagnostic testing is an extremely emotional
one for the patient and family. They may fear that the support from health care providers
on whom they have come to rely will be withdrawn along with the treatment.

“Comfort care”
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FIGURE 3-2 Model of cancer care in which antidisease treatment diminishes over time as it becomes
less and less effective. From Irwin, S. A., & von Guntun, C. F. (2010). The role of palliative care in
cancer care transitions. In J. C. Holland, W. S. Bretibart, P. B. Jacobsen, M. S. Lederberg, M. J.
Loscalzo, & R. McCorkle (Eds.). Psycho-Oncology (2nd ed., pp. 277-283). New York: Oxford
University Press.
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FIGURE 3-3 Model of cancer care in which palliative care begins after efforts directed at the disease
end. From Irwin, S. A., & von Guntun, C. F. (2010). The role of palliative care in cancer care
transitions. In J. C. Holland, W. S. Bretibart, P. B. Jacobsen, M. S. Lederberg, M. J. Loscalzo, & R.
McCorkle (Eds.). Psycho-Oncology (2nd ed., pp. 277-283). New York: Oxford University Press.

Throughout the course of the illness, and especially as the patient’s functional status and
symptoms indicate approaching death, the provider should help the patient and family
weigh the benefits of continued diagnostic testing and disease-focused medical treatment
against the burdens of those activities. The patient and family may be extremely reluctant
to forego monitoring that has become routine throughout the illness (e.g., blood testing, x-
rays) but that may contribute little to comfort. Likewise, health care providers from other
disciplines may have difficulty discontinuing such diagnostic testing or medical treatment.
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FIGURE 3-4 Model of cancer care in which palliative care begins at diagnosis and is integrated
throughout the course of treatment. From Irwin, S. A., & von Guntun, C. F. (2010). The role of
palliative care in cancer care transitions. In J. C. Holland, W. S. Bretibart, P. B. Jacobsen, M. S.
Lederberg, M. J. Loscalzo, & R. McCorkle (Eds.). Psycho-Oncology (2nd ed., pp. 277-283). New York:
Oxford University Press.
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The treatment plan will be altered
according to the findings from the test.

Yes, patient and family would opt for
the treatment change that would
be proposed.

Yes, after consideration, patient and
family feel benefits outweigh burdens.

v

Conduct the testing.

FIGURE 3-5 An algorithm for decision-making about diagnostic testing at the end of life.

Specifically, the nurse should collaborate with other members of the interdisciplinary
team to share assessment findings and develop a coordinated plan of care (Fig. 3-5). In
addition, the nurse should help the patient and family clarify their goals, expected
outcomes, and values as they consider treatment options (Box 3-1). The nurse should work
with interdisciplinary colleagues to ensure that the patient and family are referred for
continuing psychosocial support, symptom management, and assistance with other care-
related challenges (e.g., arrangements for home care or hospice support, referrals for
financial assistance).
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Hospice Care in the United States

The broadening of the concept of palliative care actually followed the development of the
hospice movement in the United States. Hospice care is, in fact, palliative care. The
difference is that hospice care is associated with the end of the patient’s life, and although it
focuses on quality of life, hospice care by necessity usually includes realistic emotional,
social, spiritual, and financial preparation for death. The hospice movement in the United
States is based on the belief that meaningful living is achievable during terminal illness and
that it is best supported in the home, free from technologic interventions that prolong
physiologic dying.

BOX 3-1 Assessing the Patient and Family Perspective: Goal Setting in Palliative

Care

Patient and Family

o Awareness of diagnosis, illness stage, and prognosis: “Tell me your understanding
of your illness right now.”

e Values: “Tell me what is most important to you as you are thinking about the
treatment options available to you/your loved one.”

o Preferences: “You've said that being comfortable and pain-free is most important to
you right now. Where would you like to receive care (home, hospital, long-term care
facility, doctor’s office), and how can I help?”

o Expected/desired outcomes: “What are your hopes and expectations for this
(diagnostic test [e.g., CT scan] or treatment)?”
e Benefits and burdens: “Is there a point at which you would say that the testing or

treatment is outweighed by the burdens it is causing you (e.g., getting from home to
the hospital, pain, nausea, fatigue, interference with other important activities)?”

The landmark Study to Understand Prognoses and Preferences for Outcomes and Risks
of Treatments (SUPPORT Principal Investigators, 1995) documented troubling
deficiencies in the care of the dying in hospital settings:

¢ Many patients received unwanted care at the end of life.

¢ Clinicians were not aware of patient preferences for life-sustaining treatment, even when
preferences were documented in the clinical record.

¢ Often pain was poorly controlled at the end of life.

e Efforts to enhance communication were ineffective.

Despite more than 40 years of existence in the United States, hospice remains an option
for end-of-life care that has not been integrated fully into mainstream health care. Although
hospice care is available to people with any life-limiting condition, it has been used
primarily by patients with advanced cancer, in which the disease staging and trajectory lend
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themselves to more reliable prediction about the timing of a person’s dying. Many reasons
have been suggested to explain the reluctance of providers to refer patients to hospice and
the reluctance of patients to accept this form of care. These include the difficulties in
making a terminal prognosis and advances in “curative” treatment options in late-stage
illness, as well as the values and attitudes of health care providers. The result is that patients
who could benefit from the comprehensive, interdisciplinary support offered by hospice
programs frequently do not enter hospice care until their final days (or hours) of life.

After hospice care was recognized as a distinct program of services under Medicare in the
early 1980s, organizations providing hospice care were able to receive Medicare
reimbursement if they could demonstrate that the hospice program met the Medicare
“conditions of participation.” State Medical Assistance (Medicaid) also provides coverage
for hospice care, as do most commercial insurers. Federal reimbursement for hospice care
ushered in a new era in hospice, in which program standards developed and published by
the federal government codified what had formerly been a grassroots, loosely organized, and
somewhat undefined ideal for care at the end of life. In many aspects, Medicare standards
have come to largely define hospice philosophy and services.

In most programs, the Medicare definitions for patient eligibility are used to guide all
enrollment decisions. According to Medicare, the patient who wishes to use his or her
Medicare Hospice Benefit must be certified by a physician as terminally ill, with a life
expectancy of 6 months or less if the disease follows its natural course (Box 3-2). Thus,
hospice has come to be defined as care provided to terminally ill persons and their families
in the last 6 months of the patient’s life. Most hospice care is provided at the “routine
home care” level and includes the services depicted in Box 3-3. Because of additional
Medicare rules concerning completion of all cure-focused medical treatment before the
Medicare Hospice Benefit may be accessed, many patients delay enrollment in hospice
programs until very close to the end of life. Patients are reassessed for extension of eligibility
at regular intervals, and then there is no limit on the amount of time a patient can spend
under hospice care (The National Hospice and Palliative Care Organization [NHPCO],
2015).

BOX 3-2 Eligibility Criteria for Hospice Care

General

e Serious, progressive illness
e Limited life expectancy

o Informed choice of palliative care over cure-focused treatment

Hospice-Specific

e Presence of a family member or other caregiver continuously in the home when the
patient is no longer able to safely care for him- or herself (some hospices have created
special services within their programs for patients who live alone, but this varies

widely)

Medicare and Medicaid Hospice Benefits
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Medicare Part A; Medical assistance eligibility

Waiver of traditional Medicare/Medicaid benefits for the terminal illness

Life expectancy of 6 months or less

e Provider certification of terminal illness

e Care must be provided by a Medicare-certified hospice program

Federal rules for hospices require that patients’ eligibility be reviewed periodically.
There is no limit to the length of time that eligible patients may continue to receive
hospice care. Patients who live longer than 6 months under hospice care are not
discharged if their physician and the hospice medical director continue to certify that
the patient is terminally ill with a life expectancy of 6 months or less, assuming that the
disease continues its expected course.

BOX 3-3 Home Hospice Services Covered Under the Medicare/Medicaid

Hospice Benefit Routine Home Care Level

e Nursing care provided by or under the supervision of a registered nurse, available 24
hours a day

e Medical social services

e Physician’s services

¢ Counseling services, including dietary counseling

e Home health aide/homemaker

o Physical/occupational/speech therapists

e Volunteers

e Bereavement follow-up (for up to 13 months after the death of the patient)
e Medical supplies for the palliation of the terminal illness

e Medical equipment for the palliation of the terminal illness

e Medications for the palliation of the terminal illness
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NURSING CARE OF TERMINALLY ILL PATIENTS

Nurses can have a significant and lasting effect on the way in which patients live until they
die, the manner in which the death occurs, and the enduring memories of that death for
the patient’s survivors. Knowledge about end-of-life principles of care and patients’ and
families’ unique responses to illness is essential to supporting their unique values and goals
(Box 3-4). There is an opportunity to bring research, education, and practice together to
change the culture of dying, bringing much needed improvement to care that is relevant
across practice settings, age groups, cultural backgrounds, and illnesses.
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Factors that Influence Dying

Many factors can directly or indirectly affect how a person dies and what happens to one’s
body and one’s survivors after death. It is useful for nurses to think of these factors as those
that cannot be changed by one’s actions and those that can be influenced in some fashion.

BOX 3-4

The End-of-Life Nursing Education Consortium (ELNEC) project is a national
education initiative to improve palliative care in the nursing community and make it
readily available and accessible throughout the United States. In the year 2000, the City
of Hope and the American Association of Colleges of Nursing (AACN) partnered to
develop the ELNEC, with the intent to educate health professionals on how to address
the unique needs of the dying and the dying process itself.

The project provides training in palliative care to undergraduate and graduate
nursing faculty; CE providers; staff development educators; specialty nurses in
pediatrics, oncology, critical care and geriatrics; and other nurses so they can teach this
essential information to nursing students and practicing nurses. The project, which
began in February 2000, was funded initially by a major grant from The Robert Wood
Johnson Foundation (RWJF). Additional funding has been received from the National
Cancer (NCI) and Open Society institutes; the Aetna, Archstone, Oncology Nursing,
California HealthCare, Milbank, and Cambia Health foundations; and the Department
of Veterans Affairs (VA).

The training is comprised of eight modules: an introduction to palliative nursing;
pain management; symptom management; ethical issues; cultural and spiritual
considerations; communication; loss, grief, and bereavement; and final hours.

The ELNEC curriculum has been translated into many languages, including Spanish,
Russian, German, Korean, Japanese, Chinese, Romanian, Armenian, and Chinese.

From Ferrell, Malloy, & Virani (2015); American Association of Colleges of Nursing (AACN, 2015).

Unalterable Factors

Unalterable factors are those that are constant, including the age, gender, and personality of
the dying person. Cultural attitudes toward death and dying also cannot be changed and
must be taken into account in providing care. Other factors that need to be assessed, and
that may affect a person’s dying or bereavement, are previous experiences with illness and
death, the type of disease of the dying person and its expected course, and the actual cause
of death for the bereaved. Death by suicide or from neglected care will affect the family’s
recovery and grief process negatively compared to a death that is expected. The survivors of
people who die suddenly or take their own lives have more emotional and physical
problems than do survivors of people with long-term illnesses. In contrast, an expected
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death provides opportunities for the family to bring closure to their relationships and
participate in maintaining the dying person’s comfort. Certain diseases are associated, with
a trajectory or expected course of dying. Some patients will die very suddenly, and others
will have ample time to participate in decisions surrounding their care. The nurse needs to
understand the natural course of diseases and the changes that can be expected from
treatment regimens in tandem with the responses of those family members left behind.

Changeable Factors

Changeable factors are those that can be influenced by nurses. These factors need ongoing
reassessment because they are subject to change. These factors include the dying person’s
previous and current relationship with health care providers, the medical management of
the illness, treatment effects, the projected prognosis, the meaning the dying person invests
in the experience, and the resources available for support, including the primary caregiver’s
health and willingness to provide care. The overwhelming majority of patients repeatedly
report they prefer to die at home, and if these factors are assessed and the patient’s goals are
taken into account, dying at home is possible for those patients and families who work
together with the nurse and medical staff to accomplish the patient’s wishes.

146



Critical Time Periods of Terminal Care

There are three critical time periods during terminal care: Before death, the death event,
and bereavement. In each period, guiding principles can direct nursing care for people who
are dying and for their survivors (Institute of Medicine [IOM], 2014). Although a dying
person and the survivors progress sequentially through the three time periods of terminal
care, unfortunately the same nurse does not care for the patient and family throughout all
three phases; therefore, it is essential there is consensus about the critical aspects of care, so
that continuity can be provided to the patient and family regardless of who the health care
provider is.

Predeath Period

Quint-Benoliel (1967), in her landmark study of the nurse and the dying patient,
determined that progressively ill patients need the opportunity for three kinds of
experiences that are difficult to achieve in today’s society. They need to (1) know what is
happening to them and be able to talk about its reality with someone who will listen, (2) be
allowed to experience the pain of “feeling bad” instead of having to hide their feelings to
protect other people from the pain of their own feelings, and (3) participate in the decisions
affecting how they will live their final days and how they will die (Quint, 1967). The
primary responsibility of the nurse during the predeath period is to establish a relationship
with the dying person. Through this relationship, the nurse should share information with
the dying person about what is happening to him or her, as well as the available choices for
care. It is important to establish this relationship while the dying person feels well enough
to converse with the nurse about his or her goals and wishes as death approaches. It is
primarily a time of assessment, not action, in which the nurse gathers data on how the
person and family are coping with what is happening to them and how the options
available fit within the person’s lifestyle and goals for the future. Documentation regarding
the person’s disease state, responses to treatment, personal goals, and changes in family
interactions is essential so that consistent care can be provided over time. As symptoms
occur or change, the nurse elicits the meaning of the experience and helps the patient be
informed about alternatives in treatment. Specific interventions are planned and evaluated
after discussing with the patient the alternatives available, their effects, and long-term
consequences.

The Death Event

Many people have misconceptions about how people die and whether dying patients are
aware of what is happening to them. Most health care providers have seen people die only
in institutional settings and when advanced medical technology had been used to sustain
life. The majority of health care providers have not had an opportunity to witness a person
dying without medical intervention and in the natural setting of home or another place of
preference. Gradually, as the patient becomes more socially and physically dependent on
others for assistance, the dying person and the family need increased supervision by
providers. The primary purpose in being present as death becomes imminent is to
anticipate problems, such as distressing symptoms or family disruptions, before they
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interfere with the dying person’s wishes. The best of plans, well made over a period of
months or weeks of preparation, can easily be undermined unintentionally by any member
of the health care team or family. Distressing symptoms that warrant hospitalization
generally can be prevented if the nurse and provider are working closely together, and the
family has the resources for maintaining the person in the home. Some patients may prefer
to be institutionalized because they do not want to be a burden on their family.

If possible, the nurse is present when the patient dies or arranges to be called shortly
thereafter, to assist with the preparation of the body and to support the family. If the
patient dies in the hospital, the family needs ample time in private to be with the body. The
nurse assists the family with answering questions, making telephone calls, and expressing
grief. The nurse may assist with helping to clean the patient’s room after the death. Some
families may want these tasks done for them, and others have a need to do them
themselves. Nothing should be removed without the family’s permission. Once the death
event is over, most nurses need an opportunity to debrief with someone they trust about
the experience. It is important for nurses to develop a support network of their own to
share their feelings and validate their care with others.

Bereavement

The third critical time period is the time after the death. Most members of the family may
need several opportunities to relive the events surrounding the death, and the nurse is in a
unique position to listen, having been a part of the experience. Often family and friends do
not want to hear the events over and over from each other and frequently send messages
that the grieving person should get on with living. Part of the support given in reliving the
death experience involves reinforcing the family’s sense that they did a good job supporting
the dead person’s wishes and communicating to the family that everything was done that
could be done. The length of time a nurse sees a family for bereavement varies. Usually, at
least 3 months are needed to assist with making decisions and disposing of the dead
person’s belongings as well as to assess the family’s coping with the loss. Family members
need encouragement not to act impulsively and to think through the consequences of their
decisions. The nurse helps the family to discuss options available and to talk not only about
the major loss associated with the death but also the consequential losses (e.g., financial,
emotional, and social). If a family member needs additional help, the nurse can make a
referral to a mental health provider, support group, or primary care provider.
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Communicating with the Terminally Ill

To develop a level of comfort and expertise in communicating with seriously and terminally
ill patients and their families, nurses and other clinicians should first consider their own
experiences with and values concerning illness and death. Reflection, reading, and talking
with family members, friends, and colleagues can help nurses examine beliefs about death
and dying. Talking with people from different cultural backgrounds can help nurses view
personally held beliefs through a different lens and can help nurses become sensitive to
death-related beliefs and practices in other cultures. Discussion with nursing and
nonnursing colleagues also can be useful; it may reveal the values shared by many health
care professionals and identify diversity in the values of patients in their care. Values
clarification and personal death awareness exercises can provide a starting point for self-
discovery and discussion. Asking a person to share a personal experience of someone who
has died and what that experience was like for the person is a place to start.
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Ethical Decision-Making in End-of-Life Care

Nurses are responsible for educating patients about the possibilities and probabilities
inherent in their illness and their life with the illness, and for supporting them as they
conduct life review, values clarification, treatment decision-making, and end-of-life closure.
The only way to do this effectively is to try to appreciate and understand the illness from
the patient’s perspective. It is also important that patients have had an opportunity to
identify their preferences for how decisions are made at the end-of-life through legal
documents recognized on a federal and state level (Box 3-5).

At the same time, nurses should be both culturally aware and sensitive in their
approaches to communication with patients and families about death. Attitudes toward
open disclosure about terminal illness vary widely among different cultures, and direct
communication with patients about such matters may be viewed as harmful. To provide
effective patient- and family-centered care at the end of life, nurses must be willing to set
aside their own assumptions and attitudes so that they can discover what type and amount
of disclosure is most meaningful to each patient and family within their unique belief
systems.
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Providing Culturally Sensitive Care at the End of Life

Although death, grief, and mourning are universally accepted aspects of living, one’s values,
expectations, and practices during serious illness, as death approaches, and after death are
culturally bound and expressed. Health care providers may share very similar values
concerning end-of-life care or may find that they are inadequately prepared to assess for and
implement care plans that support culturally diverse perspectives. Historical mistrust of the
health care system and unequal access to even basic medical care may underlie the beliefs
and attitudes among ethnically diverse populations. In addition, lack of education or
knowledge about end-of-life care treatment options and language barriers influence
decisions among many socioeconomically disadvantaged groups.

Much of the formal structure concerning health care decisions in the United States is
rooted in the Western notions of autonomy, truth telling, and the acceptability of
withdrawing or withholding life-prolonging medical treatment at the end of life. In many
cultures, however, interdependence is valued over autonomy, leading to communication
styles that favor relinquishment of decision-making to family members or to perceived
authority figures, such as physicians. In addition, there is variation in preference regarding
the use of life-prolonging medical treatments such as cardiopulmonary resuscitation and
artificially provided nutrition and hydration at the end of life; some groups are less likely to
agree with withholding or withdrawing such life supports from the patient with a terminal
illness.

The nurse’s role is to assess the values, preferences, and practices of every patient,
regardless of ethnicity, socioeconomic status, or background. The nurse can share
knowledge about a patient’s and family’s cultural beliefs and practices with the health care
team and facilitate the adaptation of the care plan to accommodate these practices. For
example, a nurse may find that a male patient prefers to have his eldest son make all of his
care decisions. Institutional practices and laws governing informed consent are also rooted
in the Western notion of autonomous decision-making and informed consent. If a patient
wishes to defer decisions to his son, the nurse can work with the team to negotiate
informed consent, respecting the patient’s right not to participate in decision-making and
honoring his family’s cultural practices.

BOX 3-5 Methods of Stating End-of-Life Preferences

Advance directives: Written documents that allow the individual of sound mind to
document preferences regarding end-of-life care that should be followed when the
signer is terminally ill and unable to communicate his or her wishes verbally. In
general, the documents are completed in advance of serious illness but may be
completed after a diagnosis of serious illness if the signer is still of sound mind. The
most common types are the durable power of attorney for health care and the living

will.

Durable power of attorney for health care: A legal document through which the signer
appoints and authorizes another individual to make medical decisions on his or her
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behalf when he or she is no longer able to speak for him- or herself. This is also
known as a health care power of attorney or a proxy directive.

Living will: A type of advance directive in which the individual documents treatment
preferences. It provides instructions for care in the event that the signer is terminally
ill and not able to communicate his or her wishes directly and often is accompanied
by a durable power of attorney for health care. This is also known as a medical
directive or treatment directive.

Information about the advance care planning and state-specific advance directive
documents and instructions are available from the website of Caring Connections
(http://caringinfo.org). The legality of these documents may vary across states and
within institutions, and it is important that people have someone they have spoken to
and trust who can advocate for individual preferences if needed.

The nurse should assess and document the patient’s and family’s specific beliefs,
preferences, and practices regarding end-of-life care, preparation for death, and after-death
rituals. The nurse must use judgment and discretion about the timing and setting for
eliciting this information. Some patients may wish to have a family member speak for them
or may be unable to provide information because of advanced illness. The nurse should give
the patient and family a context for the discussion, such as, “It is very important to us to
provide care that addresses your needs and the needs of your family. We want to honor and
support your wishes, and want you to feel free to tell us how we are doing, and what we
could do to better meet your needs. I'd like to ask you some questions; what you tell me
will help me to understand and support what is most important to you at this time. You
don’t need to answer anything that makes you uncomfortable. Is it all right to ask some
questions?” The assessment of end-of-life beliefs, preferences, and practices probably should
be carried out in short segments over a period of time (e.g., across multiple days of an
inpatient hospital stay or in conjunction with multiple patient visits to an outpatient
setting). The discomfort of novice nurses with asking questions and discussing this type of
sensitive content can be reduced by prior practice in a classroom or clinical skills laboratory,
observation of interviews conducted by experienced nurses, and partnering with
experienced nurses during the first few assessments.
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Symptom Management

Many patients suffer unnecessarily when they do not receive adequate attention for the
symptoms accompanying serious illness. Careful evaluation of the patient should include
not only the physical problems but also the psychological, social, and spiritual dimensions
of the patient’s and family’s experience of serious illness. This approach contributes to a
more comprehensive understanding of how the patient’s and family’s lives have been
affected by illness and leads to nursing care that addresses the needs in every dimension.

Clinical depression should not be accepted as an inevitable consequence of dying, nor
should it be confused with sadness and anticipatory grieving, which are normal reactions to
the losses associated with impending death. Emotional and spiritual support and control of
disturbing physical symptoms are appropriate interventions for situational depression
associated with terminal illness. Cancer patients in advanced stages of the disease are
especially vulnerable to delirium, depression, suicidal ideation, and severe anxiety. Higher
levels of debilitation predict higher levels of pain and depressive symptoms, and the
presence of pain increases the likelihood of developing major psychiatric complications of
illness. Patients and their families must be given space and time to experience sadness and
to grieve, but patients should not have to endure untreated depression at the end of their
lives. An effective combined approach to clinical depression includes relief of physical
symptoms, attention to emotional and spiritual distress, and pharmacologic interventions.

Patients approaching the end of life experience many of the same symptoms, regardless
of their underlying disease processes. Symptoms in terminal illness may be caused by the
disease, either directly (e.g., dyspnea due to chronic obstructive pulmonary disease) or
indirectly (e.g., nausea and vomiting related to pressure in the gastric area); by the
treatment for the disease; or by a coexisting disorder that is unrelated to the disease. Some
of the most frequently encountered symptoms as death approaches include pain, dyspnea,
anorexia and cachexia, delirium, and depression (Hinkle & Cheever, 2014). Chapter 7
presents assessment principles for pain that include identifying the effect of the pain on the
patient’s life, the importance of believing the patient’s report of the pain and its effect, and
the importance of systematic assessment of pain. Similarly, symptoms such as dyspnea,
nausea, weakness, and anxiety should be carefully and systematically assessed and managed.
Questions that guide the assessment of symptoms are listed in Box 3-6.

The patient’s goals should guide symptom management. Medical interventions may be
aimed at treating the underlying causes of the symptoms or reducing the impact of
symptoms. For example, a medical intervention such as thoracentesis (an invasive
procedure in which fluid is drained from the pleural space) may be performed to relieve
dyspnea temporarily in a patient with pleural effusion secondary to lung cancer.
Pharmacologic and nonpharmacologic methods for symptom management may be used in
combination with medical interventions to modify the physiologic causes of symptoms. For
example, in addition to having a thoracentesis, many patients find symptoms are reduced
by the use of a handheld fan, which has been associated with a reduction in breathlessness
(Galbraith, Fagan, Perkins, Lynch, & Booth, 2010). In addition, pharmacologic
management with low-dose oral morphine is very effective in relieving dyspnea, and guided
relaxation may reduce the anxiety associated with the sensation of breathlessness. As is true
with pain, the principles of pharmacologic symptom management call for the use of the
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smallest dose of the medication to achieve the desired effect, avoidance of polypharmacy,
anticipation and management of medical side effects, and creation of a therapeutic regimen
that is acceptable to the patient based on his or her goals for maximizing quality of life.

BOX 3-6 Assessing Symptoms Associated with Terminal Illness

Questions to consider:
e When did the symptom start?
e How long has the symptom been present?

e Has the symptom changed in any way?

Is the symptom intermittent or constant/continuous?
e Are there any other symptoms?

(if symptom is pain specific)

e Does the pain radiate or move anywhere?

e What makes the pain worse or better?

e What has been tried to treat the pain? Has it helped? Are there side effects? What are
the scheduled doses?

e What are the patient’s goals and expectations regarding pain management for
comfort and function? What about those of the family/caregivers?

e How much distress is the pain causing?
e What does the patient think that the pain means (e.g., tumor spread)?
e Who does the patient have for support? Are family members or others available?

e What are cultural, spiritual, or religious concerns about pain?

Adapted from Tickoo, Key, & Breitbart (2015); National Comprehensive Cancer Network (NCCN, 2014).

The patient’s goals take precedence over the clinicians’ goals to relieve all symptoms at
all costs. Although clinicians may believe that symptoms must be relieved completely
whenever possible, the patient might choose instead to decrease symptoms to a tolerable
level rather than to relieve them completely if the side effects of medications are
unacceptable to him or her. This often allows the patient to have greater independence,
mobility, and alertness, and to devote attention to issues that he or she considers of higher
priority and greater importance.

Anticipating and planning interventions for symptoms that have not yet occurred is a
cornerstone of end-of-life care. Both patients and family members cope more effectively
with new symptoms and exacerbations of existing symptoms when they know what to
expect and how to manage it. Hospice programs typically provide “emergency kits”
containing ready-to-administer doses of a variety of medications that are useful to treat
symptoms in advanced illness. For example, a kit might contain small doses of oral
morphine liquid for pain or shortness of breath, a benzodiazepine for restlessness, and an
acetaminophen suppository for fever. Family members can be instructed to administer a
prescribed dose from the emergency kit, often avoiding prolonged suffering for the patient
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as well as rehospitalization for symptom management.

Pain Management

Numerous studies have shown that patients with advanced illness, particularly cancer,
experience considerable pain. Pain is a significant symptom for many cancer patients
throughout their treatment and disease course; it results from both the disease and the
modalities used to treat it. Pain and suffering are among the most feared consequences of
cancer. Poorly managed pain affects the psychological, emotional, social, and financial well-
being of patients and families.

Patients who are taking an established regimen of analgesics should continue to receive
those medications as they approach the end of life. Inability to communicate pain should
not be equated with the absence of pain. Although most pain can be managed effectively
using the oral route, as the end of life nears, patients may be less able to swallow oral
medications due to somnolence or nausea. Patients who have been receiving opioids should
continue to receive equianalgesic doses via rectal or sublingual routes. Concentrated
morphine solution can be delivered very effectively by the sublingual route because the
small liquid volume is well tolerated even if swallowing is not possible. As long as the
patient continues to receive opioids, a regimen to combat constipation must be
implemented. If the patient cannot swallow laxatives or stool softeners, rectal suppositories
or enemas may be necessary.

The nurse should teach the family about continuation of comfort measures as the
patient approaches the end of life, how to administer analgesics via alternative routes, and
how to assess for pain when the patient cannot verbally report pain intensity. Because the
analgesics administered orally or rectally are short-acting, typically scheduled as frequently
as every 3 to 4 hours around the clock, there is always a strong possibility that a patient
approaching the end of life will die in close proximity to the time of analgesic
administration. If the patient is at home, family members administering analgesics should
be prepared for this possibility. They need reassurance that they did not “cause” the death
of the patient by administering a dose of analgesic medication.

Nutrition and Hydration at the End of Life

Anorexia and cachexia are common problems in the seriously ill. The profound changes in
the patient’s appearance and the concomitant lack of interest in the socially important
rituals of mealtime are particularly disturbing to families. The approach to this problem
varies depending on the patient’s stage of illness, level of disability associated with the
illness, and desires. The anorexia—cachexia syndrome is characterized by disturbances in
carbohydrate, protein, and fat metabolism; endocrine dysfunction; and anemia. The
syndrome results in severe asthenia (loss of energy).

Although causes of anorexia may be controlled for a period of time, progressive anorexia
is an expected and natural part of the dying process. Anorexia may be related to or
exacerbated by situational variables (e.g., the ability to have meals with the family vs. eating
alone in the “sick room”), progression of the disease, treatment for the disease, or
psychological distress. The patient and family should be instructed in strategies to manage
the variables associated with anorexia (Table 3-3).

A number of pharmacologic agents are commonly used to stimulate appetite in anorexic
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patients. Commonly used medications for appetite stimulation include dexamethasone
(Decadron), megestrol acetate (Megace), and dronabinol (Marinol). Although several of
these agents may result in temporary weight gain, their use is not associated with an

increase in lean body mass in the terminally ill patient.

TABLE 3-3 Measures for Managing Anorexia

Nursing Interventions

Patient and Family Teaching Tips

Initiate measures to ensure adequate dietary intake without
adding stress to the patient at mealtimes.

Reduce the focus on "halanced” meals; offer the same food
as often as the patient desires it.

Assess the impact of medications (e.g., chemotherapy.
antiretrovirals) or other therapies (radiation therapy, dialysis)
that are being used to treat the underlying illness,

Administer and monitor effects of prescribed treatment for
nausea, vomiting, and delayed gastric emptying.

Increase the nutritional value of meals. For example, add dry
milk powder to milk, and use this fortified milk to prepare
cream soups, milkshakes, and gravies,

Encourage patient to eat when effects of medications have
subsided.

Allow and encourage the patient to eat when hungry,
regardless of usual meal times.

Assess and modify environment to eliminate unpleasant cdors
and other factors that cause nausea, vomiting, and anorexia.

Eliminate or reduce noxious cooking odors, pet odors, or other
odors that may precipitate nausea, vomiting, or anorexia.

Remove items that may reduce appetite (soiled tissues,
bedpans, emesis basins, clutter).

Keep patient’s environment clean, uncluttered, and
comfortable.

Assess and manage anxiety and depression fo the extent
possible.

Position to enhance gastric emptying.

Assess for constipation and/or intestinal obstruction.

Make mealtime a shared experience away from the “sick”
room whenever possible.

Reduce stress at mealtimes.

Avoid confrontations about the amount of food consumed.

Reduce or aliminate routine weighing of the patient.

Encourage patient to eat in a sitting position; elevate the head
of the patient’s bed.

Plan meals (food selection and portion size) that the patient
desires.

Provide small, frequent meals if they are easler for patient to
eat.

Ensure that patient and family understand that prevention of
constipation is essential, even when the patient’s intake is
minirnal.

Prevent and manage constipation on an ongoing basis, even
when the patient's intake is minimal.

Encourage adequate fluid intake, dietary fiber, and use of
bowel program to prevent constipation.

Provide frequent mouth care, particularly following
nourishment.

Assist the patient to rinse after every meal. Avoid
mouthwashes that contain alcohol or glycerine, which dry
mucous membranes.

Ensure that dentures fit properly.

Weight loss may cause dentures to loosen and cause irritation.
Ramove them to inspect the gums and to provide oral care.

Administer and monitor effects of topical and systemic
treatment for oropharyngeal pain.

The patient’s comfort may be enhanced if medications for pain
relief given on an as-needed basis for breakthrough pain are
administered before mealtimes.

Dexamethasone initially increases appetite and may provide short-term weight gain in
some patients. However, therapy may need to be discontinued in patients with a longer life
expectancy, because after 3 to 4 weeks, corticosteroids interfere with the synthesis of muscle
protein.

Megestrol acetate produces temporary weight gain of primarily fatty tissue, with little
effect on protein balance. Because of the time required to see any effect from this agent,
therapy should not be initiated if life expectancy is less than 30 days.

Dronabinol is a psychoactive compound found in cannabis that may be helpful in
reducing nausea and vomiting, appetite loss, pain, and anxiety, thereby improving food and
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fluid intake in some patients. However, dronabinol is not as effective as the other agents for
appetite stimulation in most patients.

Cachexia

Cachexia refers to severe muscle wasting and weight loss associated with illness. Although
anorexia may exacerbate cachexia, it is not the primary cause. Cachexia is associated with
changes in metabolism that include hypertriglyceridemia, lipolysis, and accelerated protein
turnover, leading to depletion of fat and protein stores. However, the pathophysiology of
cachexia in terminal illness is not well understood. In terminal illness, the severity of tissue
wasting is greater than would be expected from reduced food intake alone, and typically
increasing appetite or food intake does not reverse cachexia in the terminally ill.

Anorexia and cachexia differ from starvation (simple food deprivation) in several
important ways. In the case of anorexia and cachexia, appetite is lost early in the process,
the body becomes catabolic in a dysfunctional way, and supplementation by gastric feeding
(tube feeding) or parenteral nutrition in advanced disease does not replenish lean body mass
that has been lost. At one time, it was believed that cancer patients with rapidly growing
tumors developed cachexia because the tumor created an excessive nutritional demand and
diverted nutrients from the rest of the body. Research links cytokines produced by the body
in response to a tumor to a complex inflammatory-immune response present in patients
whose tumors have metastasized, leading to anorexia, weight loss, and altered metabolism.

NS
Artificial Nutrition and Hydration ‘f@'ﬁ“

"¢ EA‘E“&
Along with breathing, eating and drinking are essential to survival throughout life. Near the
end of life, the body’s nutritional needs change, and the desire for food and fluids may
diminish. People may no longer be able to use, eliminate, or store nutrients and fluids
adequately. For patients with progressive illness, food preparation and mealtimes often
become battlegrounds in which well-meaning family members argue, plead, and cajole to
encourage ill people to eat. It is not unusual for seriously ill patients to lose their appetites
entirely, to develop strong aversions for foods they have enjoyed in the past, or to crave a
particular food to the exclusion of all other foods.

Although nutritional supplementation may be an important part of the treatment plan
in early or chronic illness, unintended weight loss and dehydration are expected sequelae of
progressive illness. As illness progresses, patients, families, and clinicians may believe that,
without artificial nutrition and hydration, terminally ill patients will “starve,” causing
profound suffering and hastened death. However, starvation should not be viewed as the
failure to implant tubes for nutritional supplementation or hydration of terminally ill
patients with irreversible progression of disease. Studies have demonstrated that terminally
ill patients who were hydrated had neither improved biochemical parameters nor improved
states of consciousness. Similarly, survival was not increased when terminally ill patients
with advanced dementia received enteral feeding. Furthermore, in patients who are close to
death, there are beneficial effects to withholding or withdrawing artificial nutrition and
hydration, such as decreased complications associated with tube feeding or total parenteral
nutrition, which include dislodgement, infection, discomfort, and aspiration (Capasso,
Kim, & Perret, 2013).
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As the patient approaches the end of life, the family and health care providers should
offer the patient what he or she prefers and can tolerate most easily. The nurse should
instruct the family how to separate feeding from caring, demonstrating love, and sharing by
being with the loved one in other ways. Preoccupation with appetite, feeding, and weight
loss diverts energy and time that the patient and family could use in other meaningful
activities. Here are tips to promote nutrition for terminally ill patients:

o Offer small portions of favorite foods.

e Do not be overly concerned about a “balanced” diet.

o Cool foods may be better tolerated than hot foods.

o Offer cheese, eggs, peanut butter, mild fish, chicken, or turkey. Meat (especially beef)
may taste bitter and unpleasant.

¢ Add milkshakes, powdered instant drinks, or other liquid supplements.

¢ Add dry milk powder to milkshakes and cream soups to increase protein and calorie
content.

¢ Place nutritious foods at the bedside (fruit juices, milkshakes in insulated drink
containers with straws).

o Schedule meals when family members can be present to provide company and
stimulation.

¢ Avoid arguments at mealtime.

o Help the patient to maintain a schedule of oral care. Rinse the mouth after each meal or
snack. Avoid mouthwashes that contain alcohol. Use a soft toothbrush. Treat oral ulcers
or lesions. Make sure dentures fit well.

¢ Treat pain and other symptoms.

o Offer ice chips made from frozen fruit juices.

o Allow the patient to refuse foods and fluids.

Changes in Consciousness and Delirium

Many patients remain alert, arousable, and able to communicate until very close to death.
Others sleep for long intervals and awaken only intermittently, with eventual somnolence
until death. Delirium refers to concurrent disturbances in level of consciousness,
psychomotor behavior, memory, thinking, attention, and sleep—wake cycle. In some
patients, a period of agitated delirium precedes death, sometimes causing families to be
hopeful that patients who are suddenly active may be getting better. Confusion may be
related to underlying, treatable conditions such as medication side effects or interactions,
pain or discomfort, hypoxia or dyspnea, or a full bladder or impacted stool. In patients with
cancer, confusion may be secondary to brain metastases. Delirium also may be related to
metabolic changes, infection, and organ failure.

Patients with delirium may become hypoactive or hyperactive, restless, irritable, and
fearful. Sleep deprivation and hallucinations may occur. If treatment of the underlying
factors contributing to these symptoms brings no relief, a combination of pharmacologic
intervention with neuroleptics or benzodiazepines may be effective in decreasing distressing
symptoms. Haloperidol (Haldol) may reduce hallucinations and agitation (Powney, Adams,
& Jones, 2012). Benzodiazepines (e.g., lorazepam [Ativan]) can reduce anxiety but do not
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clear the sensorium and may contribute to worsening cognitive impairment if used alone.

Nursing interventions are aimed at identifying the underlying causes of delirium,
acknowledging the family’s distress over its occurrence, reassuring family members about
what is normal, teaching family members how to interact with and ensure safety for the
patient with delirium, and monitoring the effects of medications used to treat severe
agitation, paranoia, and fear. Confusion may mask the patient’s unmet needs and fears
about dying. Spiritual intervention, music therapy, gentle massage, and therapeutic touch
may provide some relief. Reduction of environmental stimuli, avoidance of harsh lighting
or very dim lighting (which may produce disturbing shadows), presence of familiar faces,
and gentle reorientation and reassurance are also helpful.

Dyspnea

Dyspnea is an uncomfortable awareness of breathing or breathlessness that is common in
patients approaching the end of life. Dyspnea is a highly subjective symptom that often is
not associated with visible signs of distress, such as tachypnea, diaphoresis, or cyanosis.
Patients with primary lung tumors, lung metastases, pleural effusion, or obstructive lung
disease may experience significant dyspnea. Although the underlying cause of the dyspnea
can be identified and treated in some cases, the burdens of additional diagnostic evaluation
and treatment aimed at the physiologic problem may outweigh the benefits. The treatment
of dyspnea varies depending on the patient’s general physical condition and imminence of
death. For example, a blood transfusion may provide temporary symptom relief for a
patient with anemia earlier in the disease process; however, as the patient approaches the
end of life, the benefits are typically short-lived or absent. As with assessment and
management of pain, reports of dyspnea by patients must be believed. As is true for
physical pain, what dyspnea means to an individual patient may increase his or her
suffering. For example, the patient may interpret increasing dyspnea as a sign that death is
approaching. For some patients, sensations of breathlessness may invoke frightening images
of drowning or suffocation, and the resulting cycle of fear and anxiety may increase the
sensation of breathlessness. Therefore, the nurse should conduct a careful assessment of the
psychosocial and spiritual components of the dyspnea. Physical assessment parameters
include:

¢ Symptom intensity, distress, and interference with activities (scale of 0 to 10)
¢ Auscultation of lung sounds

e Assessment of fluid balance

o Measurement of dependent edema (circumference of lower extremities)

¢ Measurement of abdominal girth

e Temperature

e Skin color

¢ Sputum quantity and character

¢ Cough

To determine the intensity of dyspnea and its interference with daily activities, the nurse
can ask the patient to report the severity of the dyspnea using a scale of 0 to 10, where 0 is
no dyspnea and 10 is the worst imaginable dyspnea. Ongoing objective evidence for the
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efficacy of the treatment plan is provided by the patient’s baseline measurement before
treatment and then subsequent measurements taken during exacerbation of the symptom,
periodically during treatment, and whenever the treatment plan changes. In addition,
physical assessment findings may assist in locating the source of the dyspnea and selecting
appropriate nursing interventions to relieve the symptom. The components of the
assessment change as the patient’s condition changes. Like other symptoms at the end of
life, dyspnea can be managed effectively in the absence of assessment and diagnostic data
that are standard when a patient’s illness or symptom is reversible (i.e., arterial blood gases).

Nursing management of dyspnea at the end of life is directed toward administering
medical treatment for the underlying pathology, monitoring the patient’s response to
treatment, helping the patient and family manage anxiety (which exacerbates dyspnea),
altering the perception of the symptom, and conserving energy (Box 3-7). Pharmacologic
intervention is aimed at modifying lung physiology and improving performance, as well as
in altering the perception of the symptom. Bronchodilators and corticosteroids are
examples of medications used to treat underlying obstructive pathology, thereby improving
overall lung function. Low doses of opioids are very effective in relieving dyspnea, although
the mechanism of relief is not entirely clear. Although dyspnea in terminal illness is
typically not associated with diminished blood oxygen saturation, low-flow oxygen often
provides psychological comfort to both patients and families, particularly in the home
setting.

As previously mentioned, dyspnea may be exacerbated by anxiety, and anxiety may
trigger episodes of dyspnea, setting off a respiratory crisis in which the patient and family
may panic. For patients receiving care at home, patient and family instruction should
include anticipation and management of crisis situations and a clearly communicated
emergency plan. The patient and family should be instructed about medication
administration, condition changes that should be reported to the provider and nurse, and
strategies for coping with diminished reserves and increasing symptomatology as the disease
progresses. The patient and family need reassurance that the symptom can be managed
effectively at home without the need for activation of the emergency medical services or
hospitalization, and that a nurse will be available at all times via telephone or to make a
visit.

BOX 3-7 Palliative Nursing Interventions for Dyspnea

Decrease Anxiety

e Administer prescribed anxiolytic medications as indicated for anxiety or panic
associated with dyspnea.
e Assist with relaxation techniques, guided imagery.

e Provide the patient with a means to call for assistance (call bell/light within reach in
a hospital or long-term care facility; handheld bell or other device for home).

Treat Underlying Pathology

e Administer prescribed bronchodilators and corticosteroids (obstructive pathology).

e Administer blood products, erythropoietin as prescribed (typically not beneficial in
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advanced stages of disease).

e Administer prescribed diuretics and monitor fluid balance.

Alter Perception of Breathlessness
e Administer prescribed oxygen therapy via nasal cannula, if tolerated; masks may not
be well tolerated.

e Administer prescribed low-dose opioids via oral route (morphine sulfate is used most
commonly).

e Provide air movement in the patient’s environment with a portable fan or a cool

draft of air as from a handheld fan.

Reduce Respiratory Demand

e Teach the patient and family to implement energy conservation measures.
e Place needed equipment, supplies, and nourishment within reach.

e For home or hospice care, offer a bedside commode, electric bed (with head that
elevates).

Secretions

If family members have been prepared for the time of death, they are less likely to panic
and are better able to be with their loved ones in a meaningful way. Noisy, gurgling
breathing or moaning is generally most distressing to family members. In most cases, the
sounds of breathing at the end of life are related to oropharyngeal relaxation and
diminished awareness. Family members may have difficulty believing that the patient is not
in pain or that the patient’s breathing could not be improved by suctioning secretions.
Patient positioning and family reassurance are the most helpful responses to these
symptoms.

When death is imminent, patients may become increasingly somnolent and unable to
clear sputum or oral secretions, which may lead to further impairment of breathing from
pooled or dried and crusted secretions. Often the sound (“terminal bubbling”) and
appearance of the secretions are more distressing to family members than is the presence of
the secretions to the patient. Family distress over the changes in the patient’s condition may
be eased by supportive nursing care. Continuation of comfort-focused interventions and
reassurance that the patient is not in any distress can do much to ease family concerns.
Gentle mouth care with a moistened swab or very soft toothbrush helps maintain the
integrity of the patient’s mucous membranes. In addition, gentle oral suctioning,
positioning to enhance drainage of secretions, and sublingual or transdermal administration
of anticholinergic drugs reduces the production of secretions and provides comfort to the
patient and support to the family. Deeper suctioning may cause significant discomfort to
the dying patient and is rarely of any benefit, because secretions reaccumulate rapidly.
Based on the authors’ clinical experience, if anticholinergic drugs are used prophylactic
prior to secretions occurring, the drug has an increased chance of being effective.
Mercadamte (2014) made a similar suggestion that anticholinergics be used before starting
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palliative sedation. Refer to Table 3-4 for pharmacologic management of excess
oral/respiratory secretions with dying patients.
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Palliative Sedation at the End of Life

Effective control of symptoms can be achieved under most conditions, but some patients
may experience distressing, intractable symptoms. Although palliative sedation remains
controversial, it is offered in some settings to patients who are close to death or who have
symptoms that do not respond to conventional pharmacologic and nonpharmacologic
approaches, resulting in unrelieved suffering. Palliative sedation is distinguished from
euthanasia or physician-assisted suicide in that the intent of palliative sedation is to relieve
symptoms, not to hasten death. Palliative sedation is most commonly used when the
patient exhibits intractable pain, dyspnea, seizures, or delirium, and it is generally
considered appropriate in only the most difficult situations. Before implementing palliative
sedation, the health care team should assess for the presence of underlying and treatable
causes of suffering, such as depression or spiritual pain. Finally, the patient and family
should be informed fully about the use of this treatment and alternatives.

TABLE 3-4 Pharmacologic Management of Excess Oral/Respiratory Secretions When

Death is Imminent

Medication Dose
Atropine sulfate 1 or 2 drops 1% PO/sublingual
drops 1% q4—6h p.r.n. or around the clock

(ATC) up to 12 drops/d

Atropine injection 0.4-0.6 mg IV/SC/IM gq4-6h p.r.n. or
ATC (if PO therapy is ineffective)

Glycopyrrolate 1-2 mg PO/rectal/sublingual TID p.r.n.
(Robinul) or ATC (maximum dose 6 mg/d)
Hyoscyamine 0.125-0.25 mg PO/sublingual g4-6h
(Levsin) p.r.n. or ATC (maximum dose
1.5 mg/d)
Scopolamine 1-3 patches q3d (maximum dose

(Transderm Scop) 3 patches every 72 h)

Reprinted with permission from ExcelleRx, Inc. (2008). Hospice pharmacia
pharmaceutical care tool kit (9th ed.). Philadelphia, PA: Author.

Palliative sedation is accomplished through infusion of sedative drugs such as
benzodiazepines to achieve the desired level of sedation to provide relief from the refractory
symptoms in the last hours and days of life (Beller, Driel, McGregor, Truong, & Mitchell,
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2015). Nurses act as collaborating members of the interdisciplinary health care team,
providing emotional support to patients and families, facilitating clarification of values and
preferences, and providing comfort-focused physical care. Once sedation has been induced,
the nurse should continue to comfort the patient, monitor the physiologic effects of the
sedation, support the family during the final hours or days of their loved one’s life, and
maintain communication within the health care team and between the team and family.
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NURSING CARE OF PATIENTS AND FAMILIES IN
THE FINAL HOURS OF LIFE

Providing care to patients who are close to death and being present at the time of death can
be one of the most rewarding experiences a nurse can have. Patients and their families are
understandably fearful of the unknown, and the approach of death may prompt new
concerns or cause previous fears or issues to resurface. Family members who have always
had difficulty communicating or who are part of families in which there are old
resentments and hurts may experience heightened difficulty as their loved ones near death.
In contrast, the time at the end of life can also afford opportunities to resolve old hurts and
learn new ways of being a family. Regardless of the setting, skilled practitioners can make
the dying patient comfortable, make space for their loved ones to remain present when they
wish, and can give family members the opportunity to experience growth and healing.
Likewise, regardless of setting, the patient and family may be less apprehensive near the
time of death if they know what to expect and how to respond.
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Expected Physiologic Changes

As death approaches and organ systems begin to fail, observable, expected changes in the
body take place. Nursing care measures aimed at patient comfort should be continued: pain
medications (administered rectally or sublingually), turning, mouth care, eye care,
positioning to facilitate draining of secretions, and measures to protect the skin from urine
or feces (if the patient is incontinent) should be continued. The nurse should consult with
the provider about discontinuing measures that no longer contribute to patient comfort,
such as drawing blood, administering tube feedings, suctioning (in most cases), and
invasive monitoring. The nurse should prepare the family for the normal, expected changes
that accompany the period immediately preceding death. Although the exact time of death
cannot be predicted, it is often possible to identify when the patient is very close to death.
Hospice programs frequently provide written information for families so they know what
to expect and what to do as death nears (Box 3-8).

Although every death is unique, it is often possible for experienced clinicians to assess
that the patient is “actively” or imminently dying and to prepare the family in the final days
or hours leading to death. As death nears, the patient may withdraw, sleep for longer
intervals, or become somnolent. Family members should be encouraged to be with the
patient, to speak and reassure the patient of their presence, to stroke or touch the patient,
or to lie alongside the patient (even in the hospital or long-term care facility) if the family
members are comfortable with this degree of closeness and can do so without causing
discomfort to the patient.

The family may have gone to great lengths to ensure that their loved one will not die
alone. However, despite the best intentions and efforts of the family and clinicians, the
patient may die at a time when no one is present. In any setting, it is unrealistic for family
members to be at the patient’s bedside 24 hours a day, and it is not unusual for a patient to
die when family members have stepped away from the bedside just briefly. Experienced
hospice clinicians have observed and reported that some patients appear to “wait” until
family members are away from the bedside to die, perhaps to spare their loved ones the
pain of being present at the time of death. Nurses can reassure family members throughout
the death vigil by being present intermittently or continuously, modeling behaviors (such as
touching and speaking to the patient), providing encouragement in relation to family
caregiving, providing reassurance about normal physiologic changes, and encouraging
family rest breaks. If a patient dies while family members are away from the bedside, they
may express feelings of guilt and profound grief and may need emotional support.
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After-Death Care

The time of death is generally preceded by a period of gradual diminishment of bodily
functions in which increasing intervals between respirations, a weakened and irregular
pulse, diminishing blood pressure, and skin color changes or mottling may occur. For
patients who have received adequate management of symptoms and for families who have
received adequate preparation and support, the actual time of death is commonly peaceful
and occurs without struggle. Nurses may or may not be present at the time of a patient’s
death. In many states, nurses may be authorized to make the pronouncement of death and
sign the death certificate. The determination of death is made through a physical
examination that includes auscultation for the absence of breathing and heart sounds.
Home care or hospice programs in which nurses make the time-of-death visit and
pronouncement of death have policies and procedures to guide the nurse’s actions during
this visit. Immediately on cessation of vital functions, the body begins to change. It
becomes dusky or bluish, waxen-appearing, and cool; blood darkens and pools in
dependent areas of the body (e.g., the back and sacrum if the body is in a supine position);
and urine and stool may be evacuated.

BOX 3-8 Patient Education

Signs of Approaching Death

The person will show less interest in eating and drinking. For many patients, refusal

of food is an indication that they are ready to die. Fluid intake may be limited to that

which will keep the mouth from feeling too dry.

e What you can do: Offer, but do not force, fluids and medication. Sometimes, pain
or other symptoms that have required medication in the past may no longer be
present. For most patients, pain medications still will be needed and can be provided
by concentrated oral solutions placed under the tongue or by rectal suppository.

Urinary output may decrease in amount and frequency.

e What you can do: No response is needed unless the patient expresses a desire to
urinate and cannot. Call the hospice nurse for advice if you are not sure.

As the body weakens, the patient will sleep more and begin to detach from the

environment. He or she may refuse your attempts to provide comfort.

e What you can do: Allow your loved one to sleep. You may wish to sit with him or
her, play soft music, or hold hands. Your loved one’s withdrawal is normal and is not
a rejection of your love.

Mental confusion may become apparent as less oxygen is available to supply the brain.

The patient may report strange dreams or visions.

e What you can do: As he or she awakens from sleep, remind him or her of the day
and time, where he or she is, and who is present. This is best done in a casual,
conversational way.
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Vision and hearing may become somewhat impaired, and speech may be difficult to

understand.

e What you can do: Speak clearly but no more loudly than necessary. Keep the room
as light as the patient wishes, even at night. Carry on all conversations as if they can
be heard, because hearing may be the last of the senses to cease functioning.

e Many patients are able to talk until minutes before death and are reassured by the
exchange of a few words with a loved one.

Secretions may collect in the back of the throat and rattle or gurgle as the patient

breathes though the mouth. He or she may try to cough, and his or her mouth may

become dry and encrusted with secretions.

e What you can do: If the patient is trying to cough up secretions and is experiencing
choking or vomiting, call the hospice nurse for assistance.

e Secretions may drain from the mouth if you place the patient on his or her side and

provide support with pillows.

¢ Cleansing the mouth with moistened mouth swabs will help to relieve the dryness
that occurs with mouth breathing.

o Offer water in small amounts to keep the mouth moist. A straw with one finger
placed over the end can be used to transfer sips of water to the patient’s mouth.

Breathing may become irregular with periods of no breathing (apnea). The patient
may be working very hard to breathe and may make a moaning sound with each breath.
As the time of death nears, the breathing remains irregular and may become more
shallow and mechanical.

e What you can do: Raising the head of the bed may help the patient to breathe more
easily. The moaning sound does not mean that the patient is in pain or other
distress; it is the sound of air passing over very relaxed vocal cords.

As the oxygen supply to the brain decreases, the patient may become restless. It is

not unusual for the patient to pull at the bed linens, to have visual hallucinations, or

even to try to get out of bed at this point.

e What you can do: Reassure the patient in a calm voice that you are there. Prevent
him or her from falling out of bed. Soft music or a back rub may be soothing.

The patient may feel hot one moment and cold the next as the body loses its ability

to control its temperature. As circulation slows, the arms and legs may become cool

and bluish. The underside of the body may darken. It may be difficult to feel a pulse at
the wrist.

e What you can do: Provide and remove blankets as needed. Avoid using electric
blankets, which may cause burns because the patient cannot tell you if he or she is
too warm.

o Sponge the patient’s head with a cool cloth if this provides comfort.

Loss of bladder and bowel control may occur around the time of death.

e What you can do: Protect the mattress with waterproof padding and change the
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padding as needed to keep the patient comfortable.

As people approach death, many times they report seeing gardens, libraries, or

family or friends who have died. They may ask you to pack their bags and find tickets

or a passport. Sometimes they may become insistent and attempt to do these chores

themselves. They may try getting out of bed (even if they have been confined to bed for

a long time) so that they can “leave.”

e What you can do: Reassure the patient that it is all right; he or she can “go” without
getting out of bed. Stay close, share stories, and be present.

Used with permission from the Family Home Hospice of the Visiting Nurse Association of Greater Philadelphia.

Immediately after death, family members should be allowed and encouraged to spend
time with the deceased. Normal responses of family members at the time of death vary
widely and range from quiet expressions of grief to overt expressions that include wailing
and prostration. The family’s desire for privacy during their time with the deceased should
be honored. Family members may wish to independently manage or assist with care of the
body after death. If the death occurs in a long-term care facility, nurses follow the facility’s
procedure for preparation of the body and transportation to the facility’s morgue. However,
the needs of families to remain with the deceased, to wait until other family members arrive
before the body is moved, and to perform after-death rituals should be honored. When an
expected death occurs in the home setting, the funeral director often transports the body
directly to the funeral home or mortuary.
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Loss, Grief, and Bereavement

A wide range of feelings and behaviors are normal, adaptive, and healthy reactions to the
loss of a loved one. Grief refers to the personal feelings that accompany an anticipated or
actual loss. Mourning refers to individual, family, group, and cultural expressions of grief
and associated behaviors. Bereavement refers to the period of time during which mourning
takes place. Both grief reactions and mourning behaviors change over time as people learn
to live with the loss. Although the pain of the loss may be tempered by the passage of time,
loss is an ongoing developmental process, and time may never heal the bereaved individual
completely. That is, the bereaved do not get over a loss entirely, nor do they return to who
they were before the loss. Rather, they develop a new sense of who they are and where they
fit in a world that has changed dramatically and permanently without their loved one and
that relationship.

Anticipatory Grief and Mourning

Denial, sadness, anger, fear, and anxiety are normal grief reactions in people with life-
threatening illness and those close to them. Kiibler-Ross (1969) described five common
emotional reactions to dying that are applicable to the experience of any loss: denial, anger,
bargaining, depression, and acceptance. Kiibler-Ross cautioned that not every patient or
family member experiences every stage; many patients never reach a stage of acceptance,
and patients and families fluctuate on a sometimes daily basis in their emotional responses.
Individual and family coping with the anticipation of death is complicated by the varied
and conflicting trajectories that grief and mourning may assume in families. For example,
although the patient may be experiencing sadness while contemplating role changes that
have been brought about by the illness, the patient’s spouse or partner may be expressing or
suppressing feelings of anger about the current changes in role and impending loss of the
relationship. Others in the family may be engaged in denial (e.g., “Dad will get better; he
just needs to eat more”), fear (“Who will take care of us?” or “Will I get sick too?”), or
profound sadness and withdrawal. Although each of these behaviors is normal, tension may
arise when one or more family members perceive that others are less caring, too emotional,
or too detached.

The nurse should assess the characteristics of the family system and intervene in a
manner that supports and enhances the cohesion of the family unit. The nurse can
encourage family members to talk about their feelings and help them understand what is
happening to them in the broader context of anticipatory grief and mourning.
Acknowledging and expressing feelings, continuing to interact with the patient in
meaningful ways, and planning for the time of death and bereavement are adaptive family
behaviors. Professional support provided by grief counselors and social workers, whether in
the community, at a local hospital, in the long-term care facility, or associated with a
hospice program, can help both the patient and the family sort out and acknowledge
feelings and make the end of life as meaningful as possible.

Grief and Mourning After Death

When a loved one dies, the family members enter a new phase of grief and mourning as
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they begin to accept the loss, feel the pain of permanent separation, and prepare to live a
life without the deceased. Even if the loved one died after a long illness, preparatory grief
experienced during the terminal illness does not preclude the grief and mourning that
follow the death. With a death after a long or difficult illness, family members may
experience conflicting feelings of relief that the loved one’s suffering has ended,
compounded by guilt and grief related to unresolved issues or the circumstances of death.
Grief work may be especially difficult if a patient’s death was painful, prolonged,
accompanied by unwanted interventions, or unattended. Families who had no preparation
or support during the period of imminence and death may have a more difficult time
finding a place for the painful memories.

Although some family members may experience prolonged or complicated mourning,
most grief reactions fall within a “normal” range. The feelings are often profound, but
bereaved people eventually reconcile the loss and find a way to reengage with their lives.
Grief and mourning are affected by several factors, including individual characteristics,
coping skills, and experiences with illness and death; the nature of the relationship to the
deceased; factors surrounding the illness and the death; family dynamics; social support;
and cultural expectations and norms. Uncomplicated grief and mourning are characterized
by emotional feelings of sadness, anger, guilt, and numbness; physical sensations such as
hollowness in the stomach and tightness in the chest, weakness, and lack of energy;
cognitions that include preoccupation with the loss and a sense of the deceased as still
present; and behaviors such as crying, visiting places that are reminders of the deceased,
social withdrawal, and restless overactivity.

After-death rituals, including preparation of the body, funeral practices, and burial
rituals, are socially and culturally significant ways in which family members begin to accept
the reality and finality of death. Preplanning of funerals is becoming increasingly common,
and hospice professionals in particular help the family make plans for death, often involving
the patient, who may wish to play an active role. Preplanning of the funeral relieves the
family of the burden of making decisions in the intensely emotional period after a death.

In general, the period of mourning is an adaptive response to loss during which
mourners come to accept the loss as real and permanent, acknowledge and experience the
painful emotions that accompany the loss, experience life without the deceased, overcome
impediments to adjustment, and find a new way of living in a world without the loved one.
Particularly, immediately after the death, mourners begin to recognize the reality and
permanence of the loss by talking about the deceased and telling and retelling the story of
the illness and death. Societal norms in the United States are frequently at odds with the
normal grieving processes of people; time excused from work obligations is typically
measured in days, and often mourners are expected to get over the loss quickly and get on
with life.

In reality, the work of grief and mourning takes time, and avoiding grief work after the
death often leads to long-term adjustment difficulties. Mourning for a loss involves the
“undoing” of psychosocial ties that bind mourners to the deceased, personal adaptation to
the loss, and learning to live in the world without the deceased. In his classic work, Worden
(1991) described four tasks of mourning:

o Acceptance of the reality of the loss
o Working through the pain of grief
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¢ Adjusting to the environment from which the deceased has gone

e Emotional “relocation” of the deceased to move on with life

Although many people complete the work of mourning with the informal support of
families and friends, many find that talking with others who have had a similar experience,
such as in formal support groups, normalizes the feelings and experiences and provides a
framework for learning new skills to cope with the loss and create a new life. Hospitals,
hospices, religious organizations, and other community organizations often sponsor
bereavement support groups. Groups for parents who have lost a child, children who have
lost a parent, widows, widowers, and gay men and lesbians who have lost a life partner are
some examples of specialized support groups available in many communities.

Complicated Grief and Mourning

Complicated grief and mourning are characterized by prolonged feelings of sadness and
feelings of general worthlessness or hopelessness that persist long after the death, prolonged
symptoms that interfere with ADLs (anorexia, insomnia, fatigue, panic), or self-destructive
behaviors such as alcohol or substance abuse and suicidal ideation or attempts. Complicated
grief and mourning require a referral for a psychiatric assessment and evaluation to
determine if pharmacologic and additional psychological interventions are needed. It is
important that family members at risk for complicated grief be recognized early so that
resources can be identified and mobilized.
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COPING WITH DEATH AND DYING: PROFESSIONAL
CAREGIVER ISSUES

Whether practicing in the trauma center, intensive care unit or other acute care setting,
home care, hospice, long-term care, or the many locations where patients and their families
receive ambulatory services, the nurse is closely involved with complex and emotionally
laden issues surrounding loss of life. To be most effective and satisfied with the care he or
she provides, the nurse should attend to his or her own emotional responses to the losses
witnessed every day. Like family members, nurses need opportunities to grieve and express
sorrow at the losses experienced and the sadness associated with a person dying before
fulfilling one’s dreams, leaving children prematurely, or completing one’s commitments.
Well before the nurse exhibits symptoms of stress or burnout, he or she should
acknowledge the difficulty of coping with others’ pain on a daily basis and put healthy
practices in place that guard against emotional exhaustion. In hospice settings, where death,
grief, and loss are expected outcomes of patient care, interdisciplinary colleagues rely on
each other for support, using meeting time to express frustration, sadness, anger, and other
emotions; to learn coping skills from each other; and to speak about how they were affected
by the lives of those patients who have died since the last meeting. In many settings, staff
members organize or attend memorial services to support families and other caregivers, who
find comfort in joining each other to remember and celebrate the lives of patients. Finally,
healthy personal habits, including diet, exercise, stress reduction activities (e.g., dance, yoga,
tai chi, meditation), and sleep, help guard against the detrimental effects of stress.
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SUMMARY

Chronic illnesses, those that last longer than 3 months, may be caused by injury or disease.
Some of these diseases may be the result of genetic factors, while others may be the result of
unhealthy lifestyles and behaviors earlier in life. Chronic illness is not merely a disease that
has a nonreversible pathology; it is also the slow, progressive decline in normal function
that brings with it disability and the need for long-term surveillance. Given its prevalence,
chronic illness touches many lives, meaning nurses encounter many people who have been
living with the symptoms or disabilities that accompany chronic illness. When they do,
nurses will encounter people who are living with uncertainty. Chronic illness waxes and
wanes, and with these modulations come a different set of health care regimens and types of
management, often placing variable demands on family caregivers. Nurses need to be aware
of the phases of the trajectory model of chronic illness, and they need to tailor the care they
give to the care demanded, depending on the phase.

As people with chronic illness move in and out of the different phases of the trajectory
model of care, and treatments become more complex, focus shifts from cure to care. There
has been an international movement to recognize the need to help patients and families
transition from cure to care. The goal of this movement is a seamless integration of
palliative care into treatment from the beginning—at the time of diagnosis. Palliative care,
encompassing a wide range of therapeutic interventions, seeks to prevent and relieve
suffering. Because suffering has many and varied sources, nurses who provide palliative care
should attend to the whole patient—that is, to the physical, psychological, social, and
spiritual domains of human experience. As patients move into the downward phase of
chronic illness, they need hospice or hospice-like care. Hospice care includes palliative care,
but unlike palliative care, hospice care is associated with the patient’s end of life: it helps
patients and families prepare for death—emotionally, socially, spiritually, and financially.
Nurses who provide end-of-life care have eight tasks: (1) They provide pain and symptom
management. (2) With an ease that comes from expertise, they communicate effectively
with dying patients and their families. (3) They educate patients and families about end-of-
life decision-making and (4) help other professional caregivers to develop a coordinated
plan of care that coheres with the wishes of patients and families. (5) They provide care to
patients who are close to death, and (6) often, are present at death. (7) After death, they
attend to families’ loss, grief, and bereavement. (8) Finally, they achieve quality of care at
the end of life by providing culturally sensitive care throughout the entire hospice-care
experience.

Providing nursing care for patients and families who live with chronic illness is nursing
at its fullest and deepest, for from the onset of disease to the end of life, care of the
chronically ill centers on the whole person.

CHAPTER REVIEW

Critical Thinking Exercises

l. A 55-year-old married mother of three adult children has been referred for hospice care.
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During your initial visit to the patient’s home, you assess that she is experiencing severe
pain in her ribs and pelvis (she reports a score of 8 on a 0-10 pain intensity scale). In
addition, she reports that she is unable to sleep. Her provider has prescribed morphine
for her pain, but you assess that she has used very few doses of the morphine. Her
husband tells you privately that he has discouraged her use of the medicine because it
has made her very sleepy and nauseated in the past. The interdisciplinary team is
meeting to discuss the patient’s treatment plan. What additional assessment data are
needed to determine the wishes and expectations of the patient as well as the husband?
What are the team’s options for intervention? What are the pros and cons of each
option?

2. A 28-year-old woman with two children younger than 3 years of age has recently been
diagnosed with type 1 diabetes. She is very active in her community and church and
states that she cannot fit learning about diabetes, treatments, or blood glucose testing
into her busy life. Identify approaches you would use to establish a plan of care with her.
Link your teaching to the trajectory onset phase of chronic illness. How would your
teaching plan change in the acute and crisis stages of chronic illness?

3. After having a seizure at her law office, a 34-year-old woman, a wife and mother of a 3-
year-old son, was diagnosed 2 months ago with an aggressive form of brain cancer. The
tumor’s growth progresses rapidly. As a result, she experiences uncontrolled seizures, and
her cognitive abilities decline. The neuro-oncologist has prognosticated death within a
few months. What is one of the primary responsibilities of the nurse in this period of the
patient’s and family’s life? What should the nurse document in the nursing assessment?
How should the nurse respond to the patient and family when symptoms, such as

seizure and cognitive decline, occur and intensify?

NCLEX-Style Review Questions

. When educating patients about chronic diseases, such as diabetes, which of the following
should the nurse include in the rationale for effective management of the disease? Select
all that apply.

a. An unmanaged chronic disease may lead to the development of other chronic
illnesses.

b. When a patient is admitted to the ICU with a comorbid chronic disease, that patient
faces a greater risk of morbidity and mortality.

c. Although chronic disease affects the entire family system, management of the disease
is the patient’s sole responsibility.

d. By managing a chronic disorder early in the disease process, the patient may be able
to save him- or herself the high costs associated with the sequelaec of unmanaged
disease.

e. Chronic illness management is not influenced by life style changes.

2. A patient is nearing death from metastatic cancer and is receiving hospice care in the
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home. The home care nurse visits. The patient’s family caregiver states that the patient
has not eaten well for the last several days and rarely wishes to drink, only sucking on ice
now and then. The caregiver thinks that it is cruel to let the dying patient starve to
death, or die from dehydration. What would the nurse’s best response be?

a. “I think it is cruel, too. If this were my mother, [ would not let her die like that.”

b. “Tell me why you feel that way?”

c. “It’s okay, because this may hasten death and relieve suffering.”

d. “This is what happens when people die.”

The sounds of breathing, including terminal bubbling, at the time of death may be

distressing for families to hear. When the nurse hears these sounds, she should do which

of the following? Select all that apply.

a. Reposition the patient in an attempt to move secretions out of the oropharynx.

b. Educate the family about what they are hearing and that the sound does not mean
that the patient is in any distress.

c. Suction the patient deeply and often to rid the oropharynx of the build-up of
secretions.

d. Suggest to the provider that now is the time for an anticholinergic drug (such as

glycopyrrolate).

Chronic illnesses are characterized by which of the following? Select all that apply.
a. A nonreversible pathology.

b. A slow, progressive decline in normal physiologic function.

c. A decreasing prevalence nationally and internationally.

d. Necessitating long-term surveillance.

A dying patient has sudden onset of confusion, waxing and waning consciousness, and
loss of orientation, thinking she is at home when she is in the hospital. The nurse
recognizes this as and knows that the most appropriate pharmacologic

treatment for it includes

a. Dementia, acetylcholinesterase inhibitor
b. Delirium, benzodiazepine
c. Delirium, haloperidol

d. Dementia, haloperidol

Try these additional resources, available at http://thepoint.lww.com/Honan2e, to
enhance your learning and understanding of this chapter:
o NCLEX-Style Student Review Questions

e Journal Articles
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References and selected readings associated with this chapter can be found on the

website that accompanies the book. Visit http://thepoint.lww.com/Honan2e to access
the references and other additional resources associated with this chapter.
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UNIT TWO
Concepts and Challenges in Patient Management

A 45-year-old patient has recently been diagnosed with brain cancer. She will be
undergoing surgery, followed by chemotherapy. She is very anxious and has fears about
her overall prognosis.

e What psychosocial aspects may be affected by this diagnosis?
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o Explain postoperative risks that may occur following surgery.
o Discuss the special needs of a patient undergoing chemotherapy.
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CHAPTER 4

Fluid and Electrolyte and Acid—Base Imbalances

Philip R. Martinez, Jr. * Linda Honan

Learning Objectives

After reading this chapter, you will be able to:

1.
2.

9.
10.

Differentiate between osmosis, diffusion, filtration, and active transport.

Describe the role of kidneys, lungs, and endocrine glands in regulating the body’s
fluid composition and volume.

Identify the effects of aging on fluid and electrolyte regulation.

Plan effective care of patients with the following imbalances: hypovolemia,
hypervolemia, hyponatremia, hypernatremia, hypokalemia, and hyperkalemia.
Describe the cause, clinical manifestations, management, and nursing interventions
for the following imbalances: hypocalcemia, hypercalcemia, hypomagnesemia,
hypermagnesemia, hypophosphatemia, hyperphosphatemia, hypochloremia, and
hyperchloremia.

Explain the roles of lungs, kidneys, and chemical buffers in maintaining acid—base
balance.

Compare metabolic acidosis and alkalosis with regard to causes, clinical
manifestations, diagnosis, and management.

Compare respiratory acidosis and alkalosis with regard to causes, clinical
manifestations, diagnosis, and management.

Interpret arterial blood gas measurements.

Describe measures used for preventing complications of IV therapy.

Fluid and electrolyte balance is a dynamic process that is crucial for life and homeostasis.
Potential and actual disorders of fluid and electrolyte balance occur in every setting, with
nearly every disorder, and with a variety of changes that affect healthy people as well as
those who are ill. The blood’s acid—base balance is precisely controlled, and because
deviations from the normal pH range of 7.35 to 7.45 can cause severe effects in body
function, the nurse needs to competently interpret arterial blood gases (ABGs).

FUNDAMENTAL CONCEPTS
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AMOUNT AND COMPOSITION OF BODY FLUIDS

Approximately 60% of the weight of a typical adult consists of fluid (water and
electrolytes). Factors that influence the amount of body fluid are age, gender, and body fat.
In general, younger people have a higher percentage of body fluid than older people, and
men have proportionately more body fluid than women. People who are obese have less
fluid than those who are thin because fat cells contain little water.

Body fluid is located in two fluid compartments: the intracellular space (ICS, fluid
inside the cells) and the extracellular space (ECS, fluid outside the cells). Approximately
two thirds of body fluid is intracellular fluid (ICF) and is located primarily in the skeletal
muscle mass; approximately one third is in the extracellular fluid (ECF).

The ECF compartment is further divided into the intravascular, interstitial, and
transcellular fluid spaces. The intravascular space (IVS, the fluid within the blood vessels)
contains plasma. Plasma is water, along with molecules, electrolytes, and proteins, minus
blood cells and platelets. Approximately 3.5 L of the average 6 L of blood volume is made
up of plasma, which has a straw-colored appearance. The remaining 2.5 L is made up of
erythrocytes (red blood cells [RBC]), leukocytes (white blood cells [WBC]), and
thrombocytes (platelets). The interstitial space contains the fluid between the cells, tissues,
organs, and blood vessels and totals about 10 L in an adult. Lymph fluid is an interstitial
fluid. The transcellular space is the smallest division of the ECF compartment and contains
approximately 1 L. Examples of transcellular fluids are cerebrospinal, pericardial, synovial,
intraocular, pleural, and the peritoneal cavity. Figure 4-1 demonstrates the composition of
body compartments.

Total body water = 60% body weight

Extracellular water
20% body weight

Intracellular water
40% body weight

300 - 14% 5% 1%,

200
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28 L 10 L

100 -

Osmolarity - mOsm/L
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o
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FIGURE 4-1 Approximate size of body compartments in a 70-kg man. (From Porth, C.M., & Matfin,
G. (2009). Pathophysiology: Concepts of altered health status (8th ed.). Philadelphia, PA: Lippincott
Williams & Wilkins.)

Body fluid normally shifts between the two major compartments or spaces (ICS and
ECS) in an effort to transport gases, nutrients, and wastes while maintaining overall bodily
function. Loss of fluid from the body can disrupt this equilibrium. Sometimes fluid is not
lost from the body but is unavailable for use by either the ICF or ECF. Loss of ECF into a
space that does not contribute to equilibrium between the ICF and the ECF is referred to
as an interstitial fluid shift, or third-spacing.

Nursing Alert

Early evidence of third-space fluid shifting is a decrease in urine output despite

adequate fluid intake. Urine output decreases because fluid shifts out of the IVS; the

kidneys then receive less blood and attempt to compensate by decreasing urine outpus.
Other signs and symptoms of third-spacing that indicate an intravascular fluid volume deficit
(FVD) include increased heart rate, decreased blood pressure, decreased central venous pressure
(CVP), edema, increased body weight, and imbalances in fluid intake and output (1&0).
Third-space shifts occur in ascites, burns, peritonitis, bowel obstruction, and massive bleeding

into a joint or body cavity.

Electrolytes in body fluids are active chemicals (cations that carry positive charges and
anions that carry negative charges). The major cations in body fluid are sodium (Nat),
potassium (K+), calcium (Ca*?), magnesium (Mg*2), and hydrogen (H*) ions. The major
anions are chloride (CI-), bicarbonate (HCO3-), phosphate (PO43-), sulfate (SO4%-), and
proteinate ions.

These chemicals unite in varying combinations. Therefore, electrolyte concentration in
the body is expressed in terms of milliequivalents (mEq) per liter, a measure of chemical
activity, rather than in terms of milligrams (mg), a unit of weight. More specifically, a
milliequivalent is defined as being equivalent to the electrochemical activity of 1 mg of
hydrogen. In a solution, cations and anions are equal in milliequivalents per liter.

Although all body fluid contains equal amounts of cations and anions, the electrolyte
concentrations in the ICF are markedly different from those in the ECF, as reflected in
Table 4-1. Sodium ions, which are positively charged, far outnumber the other cations in
the ECF. Because sodium concentration affects the overall concentration of the ECF,
sodium is important in regulating the volume of body fluid. Approximately 90% of the
serum osmolality (discussed later) is determined by the serum sodium level. Retention of
sodium is associated with fluid retention, and conversely excessive loss of sodium is usually
associated with decreased volume of body fluid.

As shown in Table 4-1, the major electrolytes in the ICF are potassium and phosphate.
The ECF has a low concentration of potassium and can tolerate only small changes in
potassium concentrations. Therefore, any condition that causes the release of large stores of
intracellular potassium (e.g., trauma to the cells and tissues) can be extremely dangerous.

TABLE 4-1 Approximate Major Electrolyte Content in Body Fluid
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Electrolytes mEqg/L?

Extracellular Fluid (Plasma)

Cations

Sodium (Na) 142
Potassium (K) 5
Calcium (Ca'?) 5
Magnesium (Mg*) 2
Total cations 154
Anions

Chloride (CI") 103
Bicarbonate (HCO;") 26
Phosphate (PO,*) 2
Sulfate (SO,%) 1
Organic acids 5
Proteinate 17
Total anions 154

Intracellular Fluid

Cations

Potassium (K) 150
Magnesium (Mg*?) 40
Sodium (Na’) 10
Total cations 200
Anions

Phosphates and sulfates 150
Bicarbonate (HCO3) 10
Proteinate 40
Total anions 200

Malues may vary depending on the method of analysis used.

Nursing Alert
- The nurse understands that the intracellular concentration of K* is approximately

140 to 150 mEq/L and that the kidneys are primarily responsible for K+ excretion.

The nurse recognizes that hyperkalemia (generally defined as a plasma K+ of greater
than 5.0 mEq/L) is associated with cardiac arrhythmias (discussed in Chapter 17), muscle
weakness and acute muscle damage from rbabdomyolysis (discussed in Chapter 42), kidney
failure (discussed in Chapter 27), and acidosis (discussed later in this chapter). One of the most
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common metabolic causes of cardiac arrest is hyperkalemia, which is associated most frequently

in patients with kidney failure.

The body expends a great deal of energy maintaining the high extracellular
concentration of sodium and the high intracellular concentration of potassium. It does so
by means of cell membrane pumps that exchange sodium and potassium ions.

Normal movement of fluid through the capillary wall into the tissues is dependent on
two primary forces (called Starling forces): (1) the capillary hydrostatic pressure generated
by cardiac contraction and exerted by plasma fluids on the walls of the blood vessel, and (2)
the plasma oncotic (colloid osmotic) pressure, exerted by plasma proteins (primarily by
capillary-impermeable albumin). At the arterial end of the capillary bed, fluids are filtered
because the hydrostatic pressure exceeds the oncotic pressure; thus, water and electrolytes
leave the capillary and enter the interstitial space and/or ICS. Because hydrostatic pressure
decreases as blood moves along the capillary bed, the relatively constant plasma oncotic
pressure exceeds the hydrostatic pressure at the venous end of the capillary; therefore, fluids
now re-enter the capillary. In many capillary beds, the forces favoring filtration slightly
exceed those that favor reabsorption. However, excessive interstitial fluid accumulation is
prevented since the lymphatic drainage returns this excess fluid to the systemic circulation.

In addition to electrolytes, the ECF transports other substances, such as enzymes and
hormones. It also carries blood components, such as RBCs, WBCs, and platelets,
throughout the body.
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REGULATION OF BODY FLUID COMPARTMENTS

Osmosis and Osmolality

When two different solutions are separated by a membrane that is impermeable to the
dissolved substances, fluid shifts through the membrane from the region of low solute
concentration to the region of high solute concentration until the solutions are of equal
concentration. The movement of water caused by a concentration gradient is known as
osmosis (Fig. 4-2A). The magnitude of this force depends on the number of particles
dissolved in the solutions, not on their weights. The number of dissolved particles
contained in a unit of fluid determines the osmolality of a solution, which influences the
movement of fluid between the fluid compartments. Tonicity is the ability of all the solutes
to cause an osmotic driving force that promotes water movement from one compartment to
another (Porth, 2015). Intravenous (IV) solutions are termed isotonic, hypotonic, or
hypertonic. If a solution is isotonic (e.g., 0.9% sodium chloride), it has the same effective
osmolality as body fluids (close to 285 milliosmolal [mOsm]). Sodium, mannitol, glucose,
and sorbitol are all effective osmoles (capable of affecting water movement; see later
discussion of IV solutions).

Nursing Alert
[t is important to understand osmotic diuresis, which is an increase in urine output
caused by the excretion of substances such as glucose, mannitol, or contrast agents in
the urine, which exert an osmotic pull on water. For example, because glucose is an
osmotic agent (¢ mp[zb/e ()f ﬂﬁ%ctz'ng water movement), when g/ucose is excreted in the urine, it
will bring water with it, causing polyuria with resulting FVD.
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Diffusion

Diffusion is the natural tendency of a substance to move from an area of higher
concentration to one of lower concentration (see Fig. 4-2B). Examples of diffusion are the
exchange of oxygen and carbon dioxide between the pulmonary capillaries and alveoli.
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Filtration

Hydrostatic pressure in the capillaries tends to filter fluid out of the intravascular
compartment into the interstitial fluid. Movement of water and solutes occurs from an area
of high hydrostatic pressure to an area of low hydrostatic pressure. Filtration allows the
kidneys to filter 180 L of plasma per day.
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Sodium—Potassium Pump

As previously stated, the sodium concentration is greater in the ECF than in the ICF, and,
because of this, sodium tends to enter the cell by diffusion. This tendency is offset by the
sodium—potassium pump, which is located in the cell membrane and actively moves
sodium from the cell into the ECF. Conversely, the high intracellular potassium
concentration is maintained by pumping potassium into the cell. By definition, active
transport implies that energy must be expended for the movement to occur against a
concentration gradient.
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FIGURE 4-2 A. Osmosis: Movement of fluid from an area of lower solute concentration to an area of
higher solute concentration with eventual equalization of the solute concentrations. B. Diffusion:
Movement of solutes from an area of greater concentration to an area of lesser concentration, leading

ultimately to equalization of the solute concentrations.
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ROUTES OF GAINS AND LOSSES

Water and electrolytes are gained in various ways. A healthy person gains fluids by drinking
and eating. Fluids may also be provided by the parenteral route (IV or subcutaneously) or
by means of an enteral feeding tube in the stomach or intestine.
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Kidneys

The usual daily urine volume in the adult is 1.5 L. A general rule is that the output is
approximately 0.5 to 1 mL of urine per kilogram of body weight per hour (0.5 to 1
mL/kg/hr) in all age groups, with boundaries of 0.5 to 2 mL/kg/hr.
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Skin

Sensible perspiration refers to visible water and electrolyte loss through the skin (sweating).
The chief solutes in sweat are sodium, chloride, and potassium. Actual sweat loss can vary
from 0 to 1,000 mL or more every hour, depending on the environmental temperature.
Continuous water loss by evaporation (approximately 600 mL/day) occurs through the skin
as insensible perspiration, a nonvisible form of water loss. Fever greatly increases insensible
water loss through the lungs and the skin as does loss of the natural skin barrier (e.g.,
through major burns). Although sodium content in sweat is low (ranging from
approximately 20 to 50 mmol/L), with increased sweat loss, sodium deficit and FVD can
occur (Slotki & Skorecki, 2016).
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Lungs

The lungs normally eliminate water vapor (insensible loss) at a rate of approximately 400
mL every day. The loss is much greater with increased respiratory rate or depth, or in a dry
climate.
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Gastrointestinal Tract

The usual loss through the gastrointestinal (GI) tract is only 100 mL daily, even though
approximately 8 L of fluid circulates through the GI system every 24 hours. Because the
bulk of fluid is normally reabsorbed in the small intestine, diarrhea and fistulas cause large
losses. To illustrate, worldwide, infectious diarrhea is a leading cause of death from
hypovolemia (Slotki & Skorecki, 2016). In healthy people, the daily average 1&O of water

are approximately equal (Table 4-2).

TABLE 4-2 Average Daily Intake and Output in an Adult

Intake (mL)

Oral liquids 1,300

Water in food 1,000

Water produced 300
by metabolism

Total gain® 2,600

Urine
Stool
Insensible
Lungs
Skin

Total loss?

1,500
100

400
600
2,600

‘Approximate volumes.
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LABORATORY TESTS FOR EVALUATING FLUID
STATUS

Osmolality is the concentration of fluid that affects the movement of water between fluid
compartments by osmosis. Osmolality measures the solute concentration per kilogram of
solvent in blood and urine. It is also a measure of a solution’s ability to create osmotic
pressure and affect the movement of water. Serum osmolality primarily reflects the
concentration of sodium, although blood urea nitrogen (BUN) and glucose also play a
major role in determining serum osmolality (Porth, 2015). Urine osmolality is determined
by urea, creatinine, and uric acid. When measured with serum osmolality, urine osmolality
is the most reliable indicator of the concentrating ability of kidneys. Osmolality is reported
as milliosmoles per kilogram of water (mOsm/kg).

Osmolarity, another term that describes the concentration of solutions, is measured in
milliosmoles per liter (mOsm/L). The term osmolality is used more often in clinical
practice. Normal serum osmolality is 275 to 300 mOsm/kg, and normal urine osmolality is
50 to 1,400 mOsm/kg in a random urine test and 300 to 900 mOsm/kg in a 24-hour urine
collection (Fischbach & Dunning, 2015).

Nursing Alert

When concerned about renal concentrating ability, a serum and urine osmolality test
is obtained at the same time. In genem/, the normal ratio ofurz'ne and serum is 3:1.

Higher ratios are seen in concentrated urine, whereas lower ratios are seen with poor

concentrating ability.

Factors that increase and decrease serum and urine osmolality are identified in Table 4-
3. Serum osmolality may be measured directly through laboratory tests or estimated at the
bedside by doubling the serum sodium level or by using the following formula:
Plasma osmolality (mOsm/kg) = 2 [serum sodium] + Glucose/18 + BUN/2.8

TABLE 4-3 Factors Affecting Serum and Urine Osmolality
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Factors

Factors Increasing Decreasing
Fluid Osmolality Osmolality
Serum e Severe dehydration * Fluid volume
(275-300 * Free water loss excess
mOsm/kg  * Diabetes insipidus * Syndrome of
water) * Hypernatremia inappropriate
* Hyperglycemia antidiuretic hor-
» Stroke or head injury mone (SIADH)
* Renal tubular * Kidney failure
necrosis » Diuretic use
* Consumption of * Adrenal insuffi-
methanol or ethylene ciency
glycol (antifreeze) * Hyponatremia
* Overhydration
» Paraneoplastic
syndrome asso-
ciated with lung
cancer
Urine * Fluid volume deficit * Fluid volume
(250-900 (FVD) excess
mOsm/kg = SIADH * Diabetes insipidus
water) e Congestive heart * Hyponatremia
failure » Pyelonephritis

* Acidosis

The calculated value usually is within 10 mOsm of the measured osmolality.

The specific gravity of urine measures the kidneys’ ability to excrete or conserve water.
The specific gravity of urine is compared to the weight of distilled water, which has a
specific gravity of 1.000. The normal range of urine specific gravity is 1.010 to 1.025.
Specific gravity of urine can be measured at the bedside by placing a calibrated hydrometer
or urinometer in a cylinder of approximately 20 mL of urine. Specific gravity can also be
assessed with a refractometer or dipstick with a reagent for this purpose. Specific gravity
varies inversely with urine volume; normally, the larger the volume of urine, the lower the

specific gravity.

A Nursing Alert

| Specific gravity is a less reliable indicator of concentration than urine osmolality

v because it is inﬂumced by both the number and size ofpﬂrticles in urine; increased
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decrease urine osmolality are the same as those for urine specific gravity.

The laboratory value BUN, part of the basic metabolic panel, is made up of urea, which
is an end product of the metabolism of protein (from both muscle and dietary intake) by
the liver. The normal BUN is 10 to 20 mg/dL (3.6 to 7.2 &b.mu;mol/L). The BUN level
varies with urine output. Factors that increase BUN include decreased kidney function, GI
bleeding, dehydration, increased protein intake, fever, and sepsis. Any condition that
increases tissue necrosis and protein catabolism will cause the BUN to rise; a critical value
for BUN is when it is over 100 mg/dL (Fischbach & Dunning, 2015). Those factors that
decrease BUN include end-stage liver disease, a low-protein diet, starvation, syndrome of
inappropriate antidiuretic hormone (SIADH), and any condition that results in expanded
fluid volume (e.g., pregnancy).

Creatinine is the end product of muscle metabolism. It is a better indicator of kidney
function than BUN because it does not vary with protein intake and metabolic state. The
normal serum creatinine is approximately 0.6 to 1.4 mg/dL (53 to 124 mmol/L); however,
its concentration depends on lean body mass and varies from person to person. Serum
creatinine levels increase when kidney function decreases.

Hematocrit measures the volume percentage of RBC (erythrocytes) in whole blood and
normally ranges from 42% to 52% for males and 36% to 48% for females. Conditions that
increase the hematocrit value are dehydration and polycythemia, and conditions that
decrease hematocrit are overhydration and anemia.

Urine sodium values change with sodium intake and the status of fluid volume: as
sodium intake increases, excretion increases; as the circulating fluid volume decreases,
sodium is conserved. Normal urine sodium levels range from 40 to 220 mEq every 24
hours (40 to 220 mmol/day). A random specimen usually contains more than 40 mEq/L of
sodium. Urine sodium levels are used to assess volume status and are useful in the diagnosis
of hyponatremia and acute kidney failure (AKF).
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HOMEOSTATIC MECHANISMS

The body is equipped with remarkable homeostatic mechanisms to keep the composition
and volume of body fluid within narrow limits of normal. Organs involved in homeostasis
include the kidneys, lungs, heart, adrenal glands, parathyroid glands, and pituitary gland.
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Kidney Functions

Vital to the regulation of fluid and electrolyte balance, the kidneys normally filter 170 L of
plasma every day in the adult, while excreting only 1.5 L of urine. They act both
autonomously and in response to blood-borne messengers, such as aldosterone and
antidiuretic hormone (ADH) (Porth, 2015). Major functions of the kidneys in maintaining
normal fluid balance include the following:

¢ Regulation of ECF volume and osmolality by selective retention and excretion of body
fluids;

o Regulation of electrolyte levels in the ECF by selective retention of needed substances
and excretion of unneeded substances;

¢ Regulation of pH of the ECF by excretion or retention of hydrogen ions and/or
bicarbonate ions (HCO3);

e FExcretion of metabolic wastes and toxic substances.

Given these functions, it is readily apparent that kidney failure results in multiple fluid
and electrolyte abnormalities. Kidney function declines with advanced age, as do muscle
mass and daily exogenous creatinine production. Therefore, high-normal and minimally
elevated serum creatinine values actually may indicate substantially reduced kidney
function in the elderly.
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Heart and Blood Vessel Functions

The pumping action of the heart circulates blood through the kidneys under sufficient
pressure to allow for urine formation. Failure of this pumping action interferes with renal
perfusion and thus with water and electrolyte regulation.
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Lung Functions

The lungs are also vital in maintaining homeostasis. Through exhalation, the lungs remove
approximately 400 mL of water daily in the normal adult. Abnormal conditions, such as
hyperpnea (abnormally deep respiration) or continuous coughing, increase this loss;
mechanical ventilation with excessive moisture decreases it. The lungs also play a major role
in maintaining acid—base balance. Normal aging results in decreased respiratory function,
causing increased difficulty in pH regulation in older adults, especially those with major
illness or trauma.
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Pituitary Functions

The hypothalamus manufactures ADH, which is stored in the posterior pituitary gland and
released as needed. ADH is sometimes called the water-conserving hormone because it causes
the body to retain water. Functions of ADH include maintaining the osmotic pressure of
the cells by controlling the retention or excretion of water by the kidneys and by regulating

blood volume (Fig. 4-3).
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Adrenal Functions

Aldosterone, a mineralocorticoid secreted by the zona glomerulosa (outer zone) of the
adrenal cortex, has a profound effect on fluid balance. Increased secretion of aldosterone
causes sodium retention (and, thus, water retention) and potassium loss. Conversely,
decreased secretion of aldosterone causes sodium and water loss and potassium retention.

Cortisol, another adrenocortical hormone, has only a fraction of the mineralocorticoid
potency of aldosterone. However, when secreted in large quantities (or administered as
corticosteroid therapy), it can also produce sodium and fluid retention.
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Parathyroid Functions

The parathyroid glands, embedded in the thyroid gland, regulate calcium and phosphate
balance by means of parathyroid hormone (PTH). PTH influences bone resorption
(movement of calcium out of bone to the blood), calcium absorption from the intestines,
and calcium reabsorption from the renal tubules. A decrease in serum calcium is the
primary stimulus for PTH secretions, whereas a rise in serum calcium inhibits secretion.
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Other Mechanisms

Changes in the volume of the interstitial compartment within the ECF can occur without
affecting body function. However, the vascular compartment cannot tolerate change as
readily and must be carefully maintained to ensure that tissues receive adequate nutrients.

Baroreceptors

The baroreceptors are small nerve receptors that detect changes in pressure within blood
vessels and transmit this information to the central nervous system (CNS). They are
responsible for monitoring the circulating volume, and they regulate sympathetic and
parasympathetic neural activity as well as endocrine activities. They are categorized as either
low-pressure or high-pressure baroreceptors. Low-pressure baroreceptors are in the cardiac
atria, particularly the left atrium. High-pressure baroreceptors are nerve endings in the
aortic arch and the carotid sinus, as well as in the afferent arteriole of the juxtaglomerular
apparatus of the nephron.

As arterial pressure decreases, baroreceptors transmit fewer impulses from the carotid
sinuses and the aortic arch to the vasomotor center. A decrease in impulses stimulates the
sympathetic nervous system and inhibits the parasympathetic nervous system. The outcome
is an increase in cardiac rate, conduction, and contractility as well as an increase in
circulating blood volume. Sympathetic stimulation constricts renal arterioles; this increases
the release of aldosterone, decreases glomerular filtration, and increases sodium and water
reabsorption and potassium loss (discussed below). Conversely, if high-pressure
baroreceptors are stimulated, the outcome is a lowered heart rate and lowered blood vessel
resistance.

Renin—Angiotensin—Aldosterone System

Renin is an enzyme that converts angiotensinogen, an inactive substance formed by the
liver, into angiotensin I (AI) (Porth, 2015). Renin is released by the juxtaglomerular cells of
the kidneys in response to decreased renal perfusion. Angiotensin-converting enzyme
(ACE) converts Al to angiotensin II (AII). All, with its vasoconstrictor properties, increases
arterial perfusion pressure and also stimulates thirst. When the sympathetic nervous system
is stimulated, aldosterone is released in response to an increased release of renin.
Aldosterone is a volume regulator and is also released as serum potassium increases, serum
sodium decreases, or adrenocorticotropic hormone (ACTH) increases. The net effect of
aldosterone is to increase the reabsorption of sodium, which increases water reabsorption
thus increasing plasma volume.

Antidiuretic Hormone and Thirst

ADH and the thirst mechanism play important roles in maintaining sodium concentration
and oral intake of fluids. Oral intake is controlled by the thirst center, located in the
hypothalamus (Porth, 2015). As serum concentration or osmolality increases or blood
volume decreases, neurons in the hypothalamus are stimulated by intracellular dehydration;
thirst then occurs, and the person increases his or her intake of oral fluids. An increase in
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osmolality of only 1% to 2% is sufficient to stimulate thirst. Water excretion is controlled
by ADH, aldosterone, and baroreceptors, as mentioned previously. The presence or absence
of ADH is the most significant factor in determining whether the urine that is excreted is
concentrated or dilute.

Osmoreceptors

Located on the surface of the hypothalamus, osmoreceptors sense changes in sodium
concentration. As the serum osmolality increases, the neurons become dehydrated and
quickly generate action potentials resulting in increased release of ADH from the posterior
pituitary. The ADH then travels in the blood to the kidneys, where it alters permeability to
water, causing increased reabsorption of water and decreased urine output. The retained
water dilutes the ECF and returns its concentration to normal. Restoration of normal
serum osmolality provides feedback to the osmoreceptors to inhibit further ADH release

(see Fig. 4-3).

Release of Atrial Natriuretic Peptide

Atrial natriuretic peptide (AND), also called atrial natriuretic factor, is synthesized, stored,
and released by muscle cells of the atria of the heart in response to several factors. ANP
secretion is enhanced by increases in atrial pressure, endothelin (a powerful peptide
vasoconstrictor of vascular smooth muscle released from damaged endothelial cells in the
kidneys or other tissues) and sympathetic stimulation (Porth, 2015). In addition, any
condition that results in volume expansion (e.g., pregnancy), hypoxia, or increased cardiac
filling pressures (e.g., high sodium intake, heart failure, chronic kidney failure (CKF), atrial
tachycardia, or use of vasoconstrictor agents such as epinephrine) increases the release of
ANP. The action of ANP is the direct opposite of the renin—angiotensin—aldosterone
system (RAAS); ANP decreases blood pressure and volume (Fig. 4-4). The ANP measured
in plasma is normally 20 to 77 pg/mL (20 to 77 ng/L). This level increases in paroxysmal
atrial tachycardia, hyperthyroidism, subarachnoid hemorrhage, and small cell lung cancer.
In congestive heart failure and cirrhosis with ascites, ANP is elevated but not sufficiently to
prevent fluid volume excess (FVE). Brain natriuretic peptide (BNP) that is stored primarily
in ventricular myocardium and released when ventricular diastolic pressure rises, has actions
similar to ANP. Normal BNP levels are less than 100 pg/mL. For reasons that are not
understood, the renal effects of the natriuretic peptides appear to become dampened with
advancing heart failure, leaving the effects of RAS unopposed (Hasenfuss & Mann, 2015).
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Gerontologic Considerations m

Normal physiologic changes of aging, including reduced cardiac, kidney, and respiratory
function and reserve; and alterations in the ratio of body fluids to muscle mass, may alter
the responses of elderly people to fluid and electrolyte changes and acid-base disturbances.
In addition, the frequent use of medications in the older adult can affect kidney and cardiac
function and fluid balance, thereby increasing the likelihood of fluid and electrolyte
disturbances. Routine procedures, such as the vigorous administration of laxatives before
GI studies, may produce a serious FVD, necessitating the use of IV fluids to prevent
hypotension and other effects of hypovolemia.
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FIGURE 4-4 Role of atrial natriuretic peptide (ANP) in maintenance of fluid balance.

Alterations in fluid and electrolyte balance that may produce minor changes in young
and middle-aged adults have the potential to produce profound changes in older adults,
accompanied by a rapid onset of signs and symptoms. In elderly patients, the clinical
manifestations of fluid and electrolyte disturbances may be subtle or atypical. For example,
fluid deficit may cause confusion or cognitive impairment in the elderly person, whereas in
the young or middle-aged person the first sign commonly is increased thirst. Rapid infusion
of an excessive volume of IV fluids may produce fluid overload and cardiac failure in the
elderly patient. These reactions are likely to occur more quickly and with the
administration of smaller volumes of fluid than in healthy young and middle-aged adults
because of the decreased cardiac reserve and reduced kidney function that accompany
aging. Dehydration in the elderly is common as a result of decreased reserve capacity of the
kidney from the aging process, disease, and use of medications.

Increased sensitivity to fluid and electrolyte changes in elderly patients requires careful
assessment, with attention to 1&O of fluids from all sources and to changes in daily weight;
careful monitoring of side effects and interactions of medications; and prompt reporting
and management of disturbances.

FLUID VOLUME DISTURBANCES

Appendix A summarizes the major fluid and electrolyte imbalances that are described in
this chapter.
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HYPOVOLEMIA

FVD, or hypovolemia, occurs when loss of ECF volume exceeds the intake of fluid. It
occurs when water and electrolytes are lost in the same proportion as they exist in normal
body fluids, so that the ratio of serum electrolytes to water remains the same. FVD should
not be confused with the term dehydration, which refers to loss of water alone, with
increased serum sodium levels. FVD may occur alone or in combination with other
imbalances. Unless other imbalances are present concurrently, serum electrolyte
concentrations remain essentially unchanged.
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Pathophysiology

FVD results from loss of body fluids and occurs more rapidly when coupled with decreased
fluid intake. FVD can develop from inadequate intake alone if the decreased intake is
prolonged. The nurse considers NPO status of patients for diagnostic tests, those with
difficulty swallowing, nausea, decreased level of consciousness (LOC), or depression when
IV fluids are not administered. The elderly are at risk for FVD because of poor oral intake
and potential difficulty gaining access to water. Causes of FVD also include abnormal fluid
losses, such as those resulting from vomiting, diarrhea, GI suctioning (nasogastric or
intestinal tubes, drains [biliary, pancreatic]), fever, and sweating. Additional risk factors
include burns, surgery, diabetes insipidus, adrenal insufficiency, osmotic diuresis,
hemorrhage, and coma. Third-space fluid shifts, or the movement of fluid from the
vascular system to other body spaces (e.g., with edema formation in burns, ascites with liver
dysfunction), also cause FVD because although the fluid has not left the body, it is not
available in the IVS.
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Clinical Manifestations and Assessment

FVD can develop rapidly and can be mild, moderate, or severe, depending on the degree of
fluid loss. Important signs include acute weight loss; decreased skin turgor; oliguria (urinary
output below 400 mL/day); concentrated urine with a high specific gravity; postural
hypotension (a 20 mm Hg decrease in systolic pressure or a 10 mm Hg decrease in diastolic
pressure with position change); a weak, rapid heart rate; flattened neck veins; decreased
CVP; cool, clammy skin related to peripheral vasoconstriction; a smaller tongue with
additional longitudinal furrows; dry oral mucous membranes; delayed capillary refill
(greater than 2 seconds); altered sensorium; and thirst. Diagnostic testing includes BUN
and its relation to serum creatinine concentration. A volume-depleted patient has a BUN
elevated out of proportion to the serum creatinine (ratio greater than 20:1). The BUN can
also be elevated because of decreased renal perfusion and function. The cause of abnormal
laboratory findings may be determined through the health history and physical findings.

The hematocrit level is greater than normal in dehydration because the RBC become
suspended in a decreased plasma volume, which is also known as hemoconcentration.

Serum electrolyte changes may also exist. Potassium and sodium levels can be reduced
(hypokalemia, hyponatremia) or elevated (hyperkalemia, hypernatremia):

¢ Hypokalemia occurs with GI and kidney losses;
o Hyperkalemia occurs with adrenal insufficiency;
e Hyponatremia occurs with increased thirst and ADH release;

e Hypernatremia results from increased insensible losses and diabetes insipidus.

Specific gravity of urine is increased in relation to the kidneys’ attempt to conserve water
and decreased with diabetes insipidus. The range of urine specific gravity will vary with

e the hydration status of the patient (increased with FVD, decreased with FVE),

e the volume of urine (increased with decreased urine output, decreased specific gravity
with increased urine output), and

e the number of the particles in the urine (increased with increased particles, decreased
with less particles).

A urine specific gravity of 1.005 or less indicates the diluting ability of the kidney,
whereas 1.020 or greater indicates concentrating ability of the kidney. For example, a
patient with preserved kidney function who is volume depleted will have a specific gravity
greater than 1.020 because the patient is able to concentrate his or her urine. However,
there are times that the specific gravity is falsely elevated, such as during kidney excretion of
radiopaque x-ray contrast (high-molecular-weight substance). Thus, a urine osmolality test
is a more exact measurement than specific gravity and may be required when assessment of
the concentrating or diluting function of the kidney is needed.
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Medical Management

When planning the correction of fluid loss for the patient with FVD, the health care
provider considers the usual maintenance requirements of the patient and other factors
(e.g., fever) that can influence fluid needs. If the deficit is not severe, the oral route is
preferred, provided the patient can drink. However, if fluid losses are acute or severe, the
IV route is required. Isotonic electrolyte solutions (e.g., lactated Ringer solution, 0.9%
sodium chloride) are frequently used to treat the hypotensive patient with FVD because
those solutions expand plasma volume. ICS is essentially sodium free; thus, for every liter of
0.9% sodium chloride administered, 1,000 mL will remain in the ECS, of which
approximately 250 mL will remain in the IVS, re-expanding the plasma volume. Because
this solution can expand the IVS, patients must be assessed for signs and symptoms of FVE
(discussed shortly). As soon as the patient becomes normotensive (normalization of their
blood pressure), a hypotonic electrolyte solution (e.g., 0.45% sodium chloride) is often
used to provide both electrolytes and water for renal excretion of metabolic wastes. These
and additional fluids are discussed later in the chapter.

Nursing Alert

The nurse understands that when the patient is hypotensive, restoration of the IVS is
v imperative. If an isotonic solution such as Dextrose 5% Water (D5W) (primarily

water as the sugar is metabolized quickly) was administered, two thirds of the fluid
would move to the ICS (approximately 666 mL); recall the discussion earlier when we noted two
thirds of the water in the body is intracellular, which will not increase the blood pressure! The
remaining 333 mL will be in the ECS, but ﬂppraximﬂte/y 75% will move to the interstitial
space, leaving only 83 mL in the IVS, which is unlikely to increase the blood pressure
significantly. Thus, in emergency situations, a solution such as normal saline (0.9% NaCl) is
selected because 75% of the solution will move to the interstitial space, leaving 25% in the
circulating blood volume (IVS).

Accurate and frequent assessments of 1&O, weight, vital signs, CVP, LOC, breath
sounds, and skin color should be performed to determine when therapy should be slowed
to avoid volume overload. The rate of fluid administration is based on the severity of loss
and the patient’s hemodynamic response to volume replacement.

If the patient with severe FVD is not excreting enough urine and is, therefore, oliguric
(less than 400 mL/24 hrs), the health care provider needs to determine whether the
depressed function is caused by reduced renal blood flow secondary to FVD (prerenal
azotemia or increased nitrogen levels in the blood) or, more seriously, by acute tubular
necrosis from prolonged FVD. The test used in this situation is referred to as a fluid
challenge test. During a fluid challenge test, volumes of fluid are administered at specific
rates and intervals while the patient’s hemodynamic response to this treatment is monitored
(i.e., vital signs, breath sounds, sensorium, CVP, pulmonary capillary wedge pressure
values, and urine output).

An example of a typical fluid challenge involves administering 100 to 200 mL of normal
saline solution over 15 minutes. The goal is to provide fluids rapidly enough to attain
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adequate tissue perfusion without compromising the cardiovascular system. The response
by a patient with FVD but normal kidney function is increased urine output and an
increase in blood pressure and CVP.

Shock can occur when the volume of fluid lost exceeds 25% of the intravascular volume,
or when fluid loss is rapid. Shock and its causes and treatment are discussed in detail in

Chapters 20 and 54.
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Nursing Management

Assessing Fluid Status

To assess for FVD, the nurse monitors and measures fluid 1&O at least every 8 hours;
depending on the patient’s status, the assessment may be done hourly. As FVD develops,
body fluid losses exceed fluid intake. This loss may be in the form of excessive urination
(polyuria), diarrhea, vomiting, and so on. Later, after FVD progresses, the kidneys attempt
to conserve needed body fluids, leading to a urine output of less than 30 mL/hr in an adult.
Urine in this instance is concentrated; the specific gravity generally is greater than 1.020,
indicating healthy renal conservation of fluid.

Daily body weights are monitored; an acute loss of 1 Ib represents a fluid loss of
approximately 500 mL, whereas 1 L is approximately 1 kg, or 2.2 Ibs.

Nursing Alert
The nurse recognizes that the FVD is associated with wez’ght loss; however, zf the

' patient is edematous or third-spacing (e.g., developing ascites), weight gain may be
seen despite FVD.

Vital signs are closely monitored. The nurse observes for a weak, rapid pulse and
postural hypotension (i.e., a decrease in systolic pressure exceeding 20 mm Hg when the
patient moves from a lying to a sitting position). Skin and tongue turgor is monitored on a
regular basis. In a healthy person, pinched skin immediately returns to its normal position
when released. This elastic property, referred to as zurgor, is partially dependent on
interstitial fluid volume. In a person with FVD, the skin flattens more slowly after the
pinch is released. In a person with severe FVD, the skin may remain elevated for many
seconds. Skin turgor is best measured by pinching the skin over the sternum, inner aspects

of the thighs, or forehead.

Nursing Alert

Skin turgor is a less valid assessment in the elderly patient because the skin has lost
.v. some ofz'ts e/ﬂxtz'cz'ty due to the decreased number of pﬂpi//ﬂe and co//[lgm ﬁéem;

therefore, other assessment measures become more useful in detecting FVD (e.g.,
slowness in filling of veins of the hands and feet: veins in hands generally fill within 3 to 5
seconds; if filling takes longer than 5 seconds, consider FVD or hypovolemia). In elderly patients,
skin turgor is best tested over the forehead or the sternum because alterations in skin elasticity are
less marked in these areas.

Tongue turgor is not affected by age. In a normal person, the tongue has one
longitudinal furrow. In the person with FVD, there are additional longitudinal furrows,
and the tongue is smaller because of fluid loss. The degree of oral mucous membrane
moisture is also assessed; a dry mouth may indicate either FVD or mouth breathing.

Mental function is eventually affected in severe FVD as a result of decreasing cerebral
perfusion. Decreased peripheral perfusion can result in cold extremities. In patients with
relatively normal cardiopulmonary function, a low CVP is indicative of hypovolemia.
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Patients with acute cardiopulmonary decompensation require more extensive
hemodynamic monitoring of pressures in both sides of the heart to determine if
hypovolemia exists.

Preventing Fluid Volume Deficit

To prevent FVD, the nurse identifies patients at risk and takes measures to minimize fluid
losses. The nurse recognizes that patients who are semidependent on another for care
(related to sensorium or mobility) are at a higher risk for limited fluid intake. For example,
if the patient has diarrhea, diarrhea-control measures should be implemented and
replacement fluids administered. These measures may include administering antidiarrheal
medications and small volumes of oral fluids at frequent intervals or, if necessary, IV
therapy. Given the typical sensible and insensible loss of approximately 2,600 mL per day,
if a patient is NPO, the nurse expects that the total daily water requirement for a 70-kg
man is about 2,000 mL: This translates to approximately 30 mL/kg/day. However, fluid
and electrolyte therapy should be individualized based upon physical examination findings,
daily weight, and serum electrolytes.

Nursing Alert
. The nurse is aware that when a patient has an increased insensible loss, it is
' associated with FVD. As an example, when the patient has an elevated temperature
between 101°F and 103°F, an increase of 1,000 mL of fluid may be needed; fluid
needs also increase in clinical scenarios such as diarrbea, vomiting, and an increased respiratory

rate (greater than 35 breaths per minute). In general, insensible loss is calculated as 5 to 10
mL/kg per day (Mount, 2015).

Correcting Fluid Volume Deficit

When administering oral fluids, consideration is given to the patient’s likes and dislikes.
The type of fluid the patient has lost is also considered, and attempts are made to select
fluids most likely to replace the lost electrolytes. If the patient is reluctant to drink because
of oral discomfort, the nurse assists with frequent mouth care and provides nonirritating
fluids. If nausea is present, antiemetics may be ordered and administered before oral fluid
replacement is initiated.

If the patient cannot eat and drink, fluid may need to be administered by an alternative
route (enteral or parenteral) until adequate circulating blood volume and renal perfusion
are achieved. Isotonic fluids are prescribed to increase ECF volume.

Nursing Alert
When fluid balance is critical, all routes of gain and all routes of loss must be

: recorded and all volumes compared. Organs of fluid loss include the kidneys, skin,
lungs, and GI tract.
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HYPERVOLEMIA

EVE, or hypervolemia, refers to an isotonic expansion of the ECF caused by the abnormal
retention of water and sodium in approximately the same proportions in which they
normally exist in the ECF. It is always secondary to an increase in the total body sodium
content, which, in turn, leads to an increase in total body water. Because there is isotonic
retention of body substances, the serum sodium concentration remains essentially normal.

Nursing Alert

There are conditions that cause retention of water relative to sodium, such as

SIADH. In these situations, hemodilution of the ECF will be reflected by decreased

sodium, as well as BUN, and hematocrit. The term used for this situation is
hypervolemic (increased volume) hyponatremia (decreased sodium related to dilution).
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Pathophysiology

The maintenance of an effective circulating volume—that part of the “extracellular fluid
that is in the arterial system and, therefore, effectively perfusing tissues” (Rennke &
Denker, 2010)—is essential to sustain blood pressure to ensure organ vitality is monitored
and tightly regulated. It may be increased in a number of situations, including fluid
overload; excessive water ingestion; jatrogenic overadministration of IV fluids; or the
ectopic secretion of ADH. Since the kidneys are responsible for regulating fluid excretion,
kidney failure, either acute or chronic, is also associated with FVE. Excessive salt intake or
the administration of sodium-containing fluids in a patient with impaired renal regulatory
mechanisms may predispose the patient to serious FVE. On the other hand, a decrease in
the effective circulating volume results in activation of the RAAS. Consider that since
circulation is critical for survival, if the heart pump does not work effectively to generate
enough volume for perfusion and function of vital organs, this “underfilling” results in
activation of RAAS. This activation of RAAS results in increased circulating ADH or AVP
and aldosterone, which increases sodium reabsorption and renal water reabsorption. This
occurs in situations where cardiac output is decreased (heart failure) or when the patient
suffers from hypovolemia (blood loss), increased capillary permeability (anaphylaxis), or
extreme vasodilation (neurogenic shock).

Nursing Alert

The nurse understands that a normal serum sodium is 135 to 145 mEg/L (135 to
145 mmol/L), and that normal saline or 0.9% NaCl has 154 mEq/L of sodium,
thus overadministration of normal saline leads to hypernatremia and potential for

FVE.
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Clinical Manifestations and Assessment

Clinical manifestations of FVE stem from expansion of the ECF and include edema,
distended neck veins or jugular vein distention (JVD), and crackles (abnormal lung sounds)
in lung fields. Other manifestations include tachycardia; increased blood pressure, pulse
pressure, and CVP; increased weight; increased urine output (with normal kidney
function); shortness of breath, and/or wheezing.

Laboratory data useful in diagnosing FVE include BUN and hematocrit levels. In FVE,
both of these values may be decreased because of plasma dilution, termed hemodilution.
Other causes of abnormalities in these values include low protein intake and anemia.
Azotemia (increased nitrogen levels in the blood) can also occur with FVE when urea and
creatinine are not excreted due to decreased perfusion by the kidneys and decreased
excretion of wastes. In CKF, both serum osmolality and the sodium level are decreased due
to excessive retention of water (inability of the kidneys to excrete the normal 1.5 L/day).
The urine sodium level is increased if the kidneys are attempting to excrete excess volume.
Chest x-rays may reveal pulmonary congestion. Hypervolemia occurs when aldosterone is
chronically stimulated (i.e., cirrhosis, heart failure, and nephrotic syndrome). Therefore, the
urine sodium level does not increase in these conditions.
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Medical Management

Management of FVE is directed at the causes. If the fluid excess is related to excessive
administration of sodium-containing fluids, discontinuing the infusion may be all that is
needed. Symptomatic treatment consists of administering diuretics and restricting fluids
and sodium.

Pharmacologic Therapy

Diuretics are prescribed when dietary restriction of sodium alone is insufficient to reduce
fluid excess, which inhibits the reabsorption of sodium and water by the kidneys. The
choice of diuretic is based on the severity of the hypervolemic state, the degree of
impairment of kidney function, and the potency of the diuretic. Thiazide diuretics block
sodium reabsorption in the distal tubule, where only 5% to 10% of filtered sodium is
reabsorbed. Loop diuretics, such as furosemide (Lasix), or bumetanide (Bumex), can cause a
greater loss of both sodium and water because they block sodium reabsorption in the
ascending limb of the loop of Henle, where 20% to 30% of filtered sodium is normally
reabsorbed. Generally, thiazide diuretics, such as hydrochlorothiazide or metolazone
(Zaroxolyn), are prescribed for mild to moderate hypervolemia and loop diuretics for severe
hypervolemia.

Electrolyte imbalances may result from the effect of the diuretic. Hypokalemia can occur
with all diuretics except those that work in the last distal tubule of the nephrons (e.g.,
spironolactone). Potassium supplements can be prescribed to avoid this complication.
Hyperkalemia can occur with diuretics that work in the last distal tubule, especially in
patients with decreased kidney function.

Hemodialysis

If kidney function is so severely impaired that pharmacologic agents cannot act efficiently,
other modalities are considered to remove sodium and fluid from the body. Hemodialysis
or peritoneal dialysis may be used to remove nitrogenous wastes and control potassium and
acid-base balance, and to remove sodium and fluid. Continuous renal replacement therapy
may also be required. See Chapter 27 for discussion of these treatment modalities.

Nutritional Therapy

Treatment of FVE usually involves dietary restriction of sodium. An average daily diet not
restricted in sodium contains 6 to 15 g of salt, whereas low-sodium diets can range from a
mild restriction to as little as 250 mg of sodium per day, depending on the patient’s needs.
A mild sodium-restricted diet allows only light salting of food (about half the usual
amount) in cooking and at the table as well as no addition of salt to commercially prepared
foods that are already seasoned. Of course, foods high in sodium must be avoided. It is the
sodium salt, sodium chloride, rather than sodium itself that contributes to edema.
Therefore, patients are instructed to read food labels carefully to determine salt content.
Because about half of ingested sodium is in the form of seasoning, seasoning substitutes
can play a major role in decreasing sodium intake. Lemon juice, onions, and garlic are
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excellent substitute flavorings, although some patients prefer salt substitutes. Most salt
substitutes contain potassium and, therefore, must be used cautiously by patients taking
potassium-sparing diuretics (e.g., spironolactone, triamterene, amiloride). They should not
be used at all in conditions associated with potassium retention, such as advanced kidney
disease. Salt substitutes containing ammonium chloride can be harmful to patients with
liver damage.

In some communities, the drinking water may contain too much sodium for a sodium-
restricted diet. Depending on its source, water may contain as little as 1 mg or more than
1,500 mg per quart. Patients may need to use distilled water if the local water supply is very
high in sodium. Bottled water can have a sodium content from 0 to 1,200 mg/L; therefore,
if sodium is restricted, the label must be examined carefully for sodium content before
purchasing and drinking bottled water. Also, patients on sodium-restricted diets should be
cautioned to avoid water softeners that add sodium to water in exchange for other ions,
such as calcium.
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Nursing Management

Assessing the Patient

To assess for FVE, the nurse measures 1&O at regular intervals to identify excessive fluid
retention. The patient is weighed daily, and acute weight gain is noted. An acute weight
gain of 2.2 Ib (1 kg) is equivalent to a gain of approximately 1 L of fluid. The nurse also
needs to assess breath sounds at regular intervals in at-risk patients, particularly if parenteral
fluids are being administered. The nurse monitors the degree of edema in the most
dependent parts of the body, such as the feet and ankles in ambulatory patients and the
sacral region in patients confined to bed. The degree of pitting edema is assessed, and the
extent of peripheral edema is monitored by measuring the circumference of the extremity
or the abdomen (in ascites) with a tape marked in millimeters. In general, edema that is
apparent is associated with a minimum of 2.5 L of fluid in the interstitial space, and pitting
edema is associated with a gain of 4.5 L (approximately 10 Ib) (Longo et al., 2015). Often a
history of weight gain will correlate with the edema.

Nursing Alert
, The etiology of edema—visible or palpable (pitting) tissue swelling produced by the

v expansion ofz'merstz'tz'oz/ﬂuid volume—is not as sz'mple as it may appear. Edema

occurs in response to many factors, including increased venous pressure, as with a
deep vein thrombosis (DV'T) or venous clot; lymphatic drainage obstruction (often an unwanted
side effect of removal of the breast [mastectomy] and underarm lymph tissue); decreased plasma
albumin oncotic pressure (seen in malnutrition, nep/Jmtz'c Syndrame, or liver d[lmdge); increased
capillary leakage (caused by burns, sepsis); local injury (a result of sprains, fractures, surgery);
infection (cellulitis), or inadequate valves in the venous system (chronic venous insufficiency)
(Nadler ¢ Gonzales, 2016). The nurse must consider a variety of etiologies when assessing
edema.

Preventing Fluid Volume Excess

Specific interventions vary somewhat with the underlying condition and the degree of FVE.
However, most patients require sodium-restricted diets in some form, and adherence to the
prescribed diet is strongly recommended. Patients are instructed to avoid over-the-counter
medications without first checking with a health care provider because these substances
may contain sodium. If fluid retention persists despite adherence to a prescribed diet,
hidden sources of sodium, such as the water supply or use of water softeners, should be
considered.

Correcting Fluid Volume Excess

It is important to detect FVE before the condition becomes critical. Interventions include
restricting  sodium intake, monitoring parenteral fluid therapy, and administering
appropriate medications.

Sodium and fluid restriction should be instituted as indicated. Because most patients
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with FVE require diuretics, the patient’s response to these agents is monitored. The rate of
parenteral fluids and the patient’s response to these fluids are also closely monitored. If
dyspnea or orthopnea is present, the patient is placed in a semi-Fowler position to promote
lung expansion. The patient is turned and positioned at regular intervals, and skin is
assessed at regular intervals because edematous tissue is fragile and more prone to skin
breakdown than normal tissue. Because conditions predisposing to FVE are likely to be
chronic, patients are taught to monitor their response to therapy by monitoring their fluid
18O and documenting daily body weight changes.

Teaching Patients about Edema

Because edema is a common manifestation of FVE, patients need to recognize its symptoms
and understand its importance. As noted earlier, edema can occur as a result of increased
capillary fluid pressure, decreased capillary oncotic pressure, or increased interstitial oncotic
pressure, causing expansion of the interstitial fluid compartment (Porth, 2015). Edema can
be localized (e.g., in the ankle, as in rheumatoid arthritis) or generalized (as in cardiac and
kidney failure). Severe generalized edema is called anasarca.

Edema occurs when there is a change in the capillary membrane, increasing the
formation of interstitial fluid or decreasing the removal of interstitial fluid. Sodium
retention is a frequent cause of the increased ECF volume. Burns and infection are
examples of conditions associated with increased interstitial fluid volume. Obstruction to
lymphatic outflow, decreased plasma albumin levels, or a decrease in plasma oncotic
pressure contributes to increased interstitial fluid volume. The kidneys retain sodium and
water when decreased ECF volume occurs as a result of decreased cardiac output from heart
failure. A thorough medication history is necessary to identify any medications that could
cause edema, such as nonsteroidal anti-inflammatory drugs (NSAIDs), estrogens,
corticosteroids, and antihypertensive agents.

Ascites is a form of edema in which fluid accumulates in the peritoneal cavity; it results
from nephrotic syndrome, cirrhosis, and some malignant tumors. The patient commonly
reports shortness of breath and a sense of pressure because of pressure on the diaphragm.

Edema usually affects dependent areas. It can be seen in the ankles, sacrum, scrotum, or
the periorbital region of the face. Pitting edema is so named because a pit forms after a
finger is pressed into edematous tissue. In pulmonary edema, the amount of fluid in the
pulmonary interstitium and the alveoli increases. Manifestations include shortness of
breath, increased respiratory rate, diaphoresis, and crackles and wheezing on auscultation of
the lungs. Decreased hematocrit resulting from hemodilution as well as decreased serum
sodium and osmolality from retention of fluid may occur with edema. The goal of
treatment is to preserve or restore the circulating intravascular fluid volume. In addition to
treating the cause, other treatments may include diuretic therapy, restriction of fluids and
sodium, elevation of the extremities, application of elastic compression stockings,
paracentesis, dialysis, and continuous renal replacement therapy in cases of kidney failure or
life-threatening fluid volume overload.

ELECTROLYTE IMBALANCES
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Disturbances in electrolyte balances are common in clinical practice and must be corrected
for the patient’s health and safety.
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SODIUM IMBALANCES

Sodium is the most abundant electrolyte in the ECF; its concentration ranges from 135 to
145 mEq/L (135 to 145 mmol/L). Consequently, sodium is the primary determinant of
ECF osmolality. Sodium plays a major role in controlling water distribution throughout
the body because it does not easily cross the intracellular membrane and because of its
abundance and high concentration in the body. Sodium also functions in establishing the
electrochemical state necessary for muscle contraction and the transmission of nerve
impulses. Sodium is regulated by ADH, thirst, and the RAAS. A loss or gain of sodium is
usually accompanied by a loss or gain of water.

The sodium imbalances commonly seen are: sodium deficit (hyponatremia) and sodium
excess (hypernatremia).

HYPONATREMIA (SODIUM DEFICIT)

Hyponatremia refers to a serum sodium level that is below normal (less than 135 mEq/L

[135 mmol/L]).
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Pathophysiology

Plasma sodium concentration represents the ratio of total body sodium to total body water.
A decrease in this ratio can occur because of salt loss that is greater than water loss (e.g.,
diarrhea, diuretics, NG tube suctioning), or there is an excess of water relative to total body
sodium (e.g., congestive heart failure, cirrhosis of the liver, excessive water intake without
salt, SIADH). Therefore, a hyponatremic state can be superimposed on an existing FVD or
FVE.

Sodium may be lost by way of vomiting, diarrhea, fistulas, or prolonged or excessive
sweating, or it may be lost as the result of the use of diuretics, particularly in combination
with a low-salt diet. A deficiency of aldosterone, as occurs in adrenal insufficiency, also
predisposes a patient to sodium deficiency. Potomania, otherwise known as beer
potomania, due to the chronic consumption of large amounts of beer (a hypotonic
solution) and protein malnutrition, may also cause hyponatremia due to an inability of the
kidneys to excrete free water.

In dilutional hyponatremia (water intoxication), the patient’s serum sodium level is
diluted by an increase in the ratio of water to sodium. Dilutional hyponatremia, therefore,
results from an increased ECF volume and a normal or increased total body sodium.
Predisposing conditions for this type of hyponatremia include cirrhotic ascites; SIADH;
hyperglycemia, which causes increased water to be drawn into the IVS; and increased water
intake through the administration of electrolyte-poor parenteral fluids, the use of tap-water
enemas, or the irrigation of nasogastric tubes with water instead of normal saline solution.
Water may be gained abnormally by the excessive parenteral administration of hypotonic
solutions such as dextrose and water solutions, particularly during periods of stress. It may
also be gained by compulsive water drinking (psychogenic polydipsia).

Nursing Alert

Psychogenic polydipsia has been linked to a number of psychiatric conditions;

however, it can also occur in a variety of individuals, including high endurance

athletes, users of 3,4-Methylenedioxymethamphetamine (MDMA, commonly known
as ecstasy), and in patients receiving total parenteral nutrition (1PN) or partial parenteral
nutrition (PPN) (Gill & McCauley, 2015).

The basic physiologic disturbances in SIADH are excessive ADH activity, with water
retention and dilutional hyponatremia, and inappropriate urinary excretion of sodium in
the presence of hyponatremia. SIADH can be the result of either sustained secretion of
ADH by the hypothalamus or production of an ADH-like substance from a tumor
(aberrant ADH production). Conditions associated with SIADH include oat-cell lung
tumors, head injuries, endocrine and pulmonary disorders, physical or psychologic stress,
and a variety of medications (e.g., vincristine, phenothiazines, tricyclic antidepressants, and
thiazide diuretics). SIADH is discussed in more detail in Chapter 31.
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Clinical Manifestations and Assessment

Clinical manifestations of hyponatremia depend on the cause, magnitude, and speed with
which the deficit occurs. Patients can present with FVD, as euvolemic (SIADH), or with
FVE. With true salt loss, a number of conditions occur, including poor skin turgor, dry
mucosa, headache, decreased saliva production, orthostatic blood pressure (decreased with
position changes), nausea, and abdominal cramping. With water gain in excess of sodium,
clinical manifestations are associated with FVE, such as edema, crackles, ascites, and JVD.
Symptoms are primarily neurologic. They are related to osmotic water shift as water from
the relatively dilute ECF is pulled into the cell, leading to increased ICF volume,
specifically brain cell swelling or cerebral edema (Fig. 4-5). The skull limits the brain’s
ability to expand, which results in increased intracranial pressure (ICP), the precursor to
brain damage. Neurologic changes include altered mental status, headache, lethargy,
seizures, and a progressively decreased LOC eventuating in coma. When the serum sodium
level decreases to less than 115 mEq/L (115 mmol/L), signs of increasing intracranial
pressure may occur, such as lethargy, confusion, muscle twitching, focal weakness,
hemiparesis, papilledema, and seizures. In general, patients with an acute decrease in serum
sodium levels have more cerebral edema and higher mortality rates than those with more
slowly developing hyponatremia. Acute decreases in sodium, developing in less than 48
hours, may be associated with brain herniation and compression of midbrain structures.

Regardless of the cause of hyponatremia, the serum sodium level is less than 135 mEq/L;
in STADH it may be as low as 100 mEq/L (100 mmol/L) or even less. Serum osmolality is
also decreased, except in azotemia or ingestion of toxins. When hyponatremia is due
primarily to sodium loss, the urinary sodium content is less than 20 mEq/L (20 mmol/L),
suggesting increased renal reabsorption of sodium secondary to ECF volume depletion, and
the specific gravity is low (1.002 to 1.004). However, when hyponatremia is due to
SIADH, the urinary sodium content is greater than 20 mEq/L, and the urine specific
gravity is usually greater than 1.012. Although the patient with SIADH retains water
abnormally and, therefore, gains body weight, there is no peripheral edema; instead, fluid
accumulates equally within the three compartments (intracellular, interstitial, and
intravascular).
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FIGURE 4-5 Effect of extracellular sodium level on cell size.
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Medical Management

Treatment depends on the cause of the hyponatremia, the amount of time the individual
has had hyponatremia, and the presence of signs and symptoms. Hyponatremia is
considered acute if it developed within the last 24 hours and chronic if the duration of time
since the initiation of hyponatremia is more than 24 hours or unknown. If the etiology is
related to sodium and (to a lesser extent) water loss, sodium and water replacement is
expected; if the etiology is related to water intoxication, restriction of fluid intake and
diuretics are anticipated.

Sodium Replacement

If treatment for hyponatremia is warranted, careful administration of sodium by mouth,
nasogastric tube, or a parenteral route may be ordered. For patients who can eat and drink,
sodium is easily replaced because sodium is consumed abundantly in a normal diet. For
those who cannot consume sodium, lactated Ringer solution or isotonic saline (0.9%
sodium chloride) solution may be prescribed. Serum sodium must not be increased by
more than 12 mEq/L in the first 24 hours to avoid neurologic damage due to osmotic
demyelination. This condition, termed central pontine myelinolysis (CPM), may occur when
the serum sodium concentration is overcorrected (exceeding 140 mEq/L) too rapidly,
causing a relatively hypotonic ICS compared to the ECS. This causes water to flow from
the ICS to the ECS, causing cell volume collapse. Osmotic demyelination presents as
flaccid paralysis, dysarthria (speech that is slurred, slow, and difficult to produce),
dysphagia (difficulty in swallowing), and quadriparesis. The wusual daily sodium
requirement in adults is approximately 100 mEq, provided no abnormal losses occur.
Selected water and electrolyte solutions are described later in the chapter.

In SIADH, the administration of hypertonic saline solution alone cannot change the
plasma sodium concentration. Excess sodium would be excreted rapidly in highly
concentrated urine. With the addition of the diuretic furosemide (Lasix), urine is not
concentrated, and isotonic urine is excreted to effect a change in water balance. In patients
with SIADH, in whom water restriction is difficult, lithium or demeclocycline can
antagonize the osmotic effect of ADH on the medullary collecting tubule.

In patients with severe symptoms of hyponatremia, such as seizures or obtundation, or
in patients with acute hyponatremia, administration of hypertonic saline solution may be
ordered to stabilize the patient and prevent brain herniation. In this setting, the goal
increase of sodium is 4 to 6 mEq/L and a maximum of 8 mEq/L in a 24-hour period;
however, these values are often debated. The adage of “go slow” has particular utility in
symptomatic hyponatremia.

Water Restriction

In a patient with normal or excess fluid volume, hyponatremia is treated by restricting fluid
to a total of 800 mL in 24 hours. This is far safer than sodium administration and is usually
effective. However, if neurologic symptoms are present, it may be necessary to administer
small volumes of a hypertonic sodium solution, such as 3% sodium chloride. Incorrect use
of these fluids is extremely dangerous because 1 L of 3% sodium chloride solution contains
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513 mEq of sodium with an osmolality of 1,026! Recall normal serum osmolality is 275 to
300 mOsm/kg. A 3% saline solution is three times higher; thus if administered rapidly, the
blood osmolality would increase dramatically. However, because of the blood—brain barrier,
the osmolality in the brain would be the same, thus intracellular water would attempt to try
to dilute the bloodstream causing CPM (see alert below). If edema exists alone, sodium is
restricted; if edema and hyponatremia occur together, both sodium and water are restricted.

Nursing Alert

A 3% saline solution has an osmolality of 1,026 mQOsm/kg. A normal serum
osmolality varies from approximately 275 to 300 mQOsmikg. Thus, a 3% saline
solution is three times more concentrated than normal blood osmolality. Rapid

administration would have an adverse impact on the brain. The blood osmolality would increase
dramatically. However, because the blood—brain barrier limits capillary sodium but not water
permeability, the movement of interstitial and neuronal intracellular water into the capillary
may potentially culminate in cerebral shrinkage, osmotic demyelination, and the constellation of
clinical symptoms (including paraparesis, dysphagia, and coma) known as CPM. In addition, a
solution this concentrated must be administered via a central IV line because it is too
concentrated for peripheral veins; it is tolerated when administered in central lines because it is

diluted by vena cavae blood.
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Nursing Management

The nurse needs to identify patients at risk for hyponatremia so that they can be
monitored. Early detection and treatment of this disorder are necessary to prevent serious
consequences. For patients at risk, the nurse monitors fluid 1&O as well as daily body
weight. It is also necessary to note abnormal losses of sodium or gains of water as well as GI
manifestations such as anorexia, nausea, vomiting, and abdominal cramping. The nurse
must be particularly alert for CNS changes, such as lethargy, confusion, muscle twitching,
and seizures. In general, more severe neurologic signs are associated with very low sodium
levels that have fallen rapidly because of fluid overloading. Serum sodium is monitored very
closely in patients who are at risk for hyponatremia; when indicated, urine sodium and
specific gravity are also monitored.

Hyponatremia is a frequently overlooked cause of confusion in elderly patients, who
have an increased risk for hyponatremia because of changes in kidney function and
subsequent decreased ability to excrete excessive water loads. Administration of medications
causing sodium loss or water retention is a predisposing factor.

Cowectz'ng H- (yponatremia

For a patient who is experiencing abnormal losses of sodium and can consume a general
diet, the nurse encourages foods and fluids with a high sodium content. For example, broth
made with one beef cube contains approximately 900 mg of sodium; 8 oz of tomato juice
contains approximately 700 mg of sodium. The nurse also needs to be familiar with the
sodium content of parenteral fluids (see later discussion and Table 4-6 on page 93).

For the patient taking lithium, the nurse observes for lithium toxicity, particularly when
sodium is lost by an abnormal route. In such instances, supplemental salt and fluid are
administered. Because diuretics promote sodium loss, the patient taking lithium is
instructed not to use diuretics without close medical supervision. For all patients on lithium
therapy, adequate salt intake should be ensured.

Excess water supplements are avoided in patients receiving isotonic or hypotonic enteral
feedings, particularly if abnormal sodium loss occurs or water is being retained abnormally
(as in STADH). Actual fluid needs are determined by evaluating fluid 1&O, urine specific
gravity, and serum sodium levels.

HYPERNATREMIA (SODIUM EXCESS)

Hypernatremia is a higher-than-normal serum sodium level (exceeding 145 mEq/L [145
mmol/L]).
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Pathophysiology

Hypernatremia can be caused by a gain of sodium in excess of water or by a loss of water in
excess of sodium. It can occur in the euvolemic patient or in those with FVD or FVE. With
a water loss, the patient loses more water than sodium; as a result, the serum sodium
concentration increases and the increased concentration pulls fluid out of the cell. This is
both an extracellular and an intracellular FVD. In sodium excess, the patient ingests or
retains more sodium than water.

A common cause of hypernatremia is fluid deprivation in unconscious patients who
cannot perceive, respond to, or communicate their thirst (Soiza, Cumming, Clarke, Wood,
Myint, 2014). Most often affected are very old, very young, and cognitively impaired
patients. Administration of hypertonic enteral feedings without adequate water
supplements leads to hypernatremia, as does watery diarrhea and greatly increased
insensible water loss (e.g., hyperventilation, denuding effects of burns).

Diabetes insipidus, a deficiency of ADH or AVP from the posterior pituitary gland,
leads to hypernatremia if the patient does not experience, or cannot respond to, thirst or if
fluids are excessively restricted. Neurogenic or nephrogenic causes of diabetes insipidus
should be considered in the assessment (refer to Chapter 31).

IV administration of hypertonic saline, hypertonic feeding preparations, or excessive use
of sodium bicarbonate can also cause hypernatremia.
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Clinical Manifestations and Assessment

The clinical manifestations of hypernatremia are primarily neurologic and are the
consequence of increased plasma osmolality caused by an increase in plasma sodium
concentration. Water moves out of the ICS into the ECS, resulting in cellular dehydration
(see Fig. 4-5). Clinically, these changes may be manifested by restlessness and weakness in
moderate hypernatremia and by disorientation, delusions, and hallucinations in severe
hypernatremia. Dehydration (resulting in hypernatremia) is often overlooked as the
primary reason for behavioral changes in elderly patients. If hypernatremia is severe,
permanent brain damage can occur (especially in children). Brain damage is apparently due
to subarachnoid hemorrhages that result from brain contraction. A primary characteristic of
hypernatremia is thirst. Thirst is such a strong defender of serum sodium levels in healthy
people that hypernatremia never occurs unless the person is unconscious or does not have
access to water. However, ill people may have an impaired thirst mechanism. Other signs
include a dry, swollen tongue and sticky mucous membranes. Flushed skin, peripheral and
pulmonary edema, postural hypotension, and increased muscle tone and deep tendon
reflexes are additional signs and symptoms of hypernatremia. Body temperature may
increase mildly, but it returns to normal after the hypernatremia is corrected. In
hypernatremia, the serum sodium level exceeds 145 mEq/L (145 mmol/L), and the serum
osmolality exceeds 300 mOsm/kg (300 mmol/L). The specific gravity and osmolality of
urine are increased as the kidneys attempt to conserve water (provided the water loss is from
a route other than the kidneys).
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Medical Management

Treatment of hypernatremia consists of a gradual lowering of the serum sodium level by the
infusion of a hypotonic electrolyte solution or an isotonic nonsaline solution (e.g., dextrose
5% in water [DsW]). DsW is indicated when water needs to be replaced without sodium.

Many clinicians consider a hypotonic sodium solution (e.g., 0.45% NaCl or ¥ normal
saline) to be safer than DsW because it allows a gradual reduction in the serum sodium

level, thereby decreasing the risk of cerebral edema. It is the solution of choice in severe
hyperglycemia with hypernatremia. A rapid reduction in the serum sodium level
temporarily decreases the plasma osmolality below that of the fluid in the brain tissue,
causing dangerous cerebral edema. Diuretics also may be prescribed to treat the sodium
gain.

There is no consensus about the exact rate at which serum sodium levels should be
reduced. As a general rule, the serum sodium level is reduced at a rate no faster than 0.5 to
1 mEq/L/hr to allow sufficient time for readjustment through diffusion across fluid
compartments. Desmopressin acetate (DDAVP), a synthetic ADH, may be prescribed to
treat diabetes insipidus if it is the cause of hypernatremia (Grossman & Porth, 2014).

Nursing Alert
One of the most common causes of hypernatremia is the inadequate intake of free

water accompanied by total body sodium depletion, deemed hypovolemic
/Jypematremm. This may be seen in e/der/y or severd)/ debilitated individuals who
may be unable to ask for or take in water adequately. In this population, restoration of ECF
volume with 0.9% normal saline solution may occur prior to correcting the water deficit.
Hypovo/emz’c patients with signs of /aemodymlmz'c compromise (e. Z tﬂcbymrdl'd, /aypotension)
should receive volume resuscitation initially to restore perfusion prior to administration of

hypotonic fluids (to replace free water deficit).
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Nursing Management

As in hyponatremia, fluid losses and gains are carefully monitored in patients who are at
risk for hypernatremia. The nurse should assess for abnormal losses of water or low water
intake and for large gains of sodium as might occur with ingestion of over-the-counter
medications that have high sodium content (e.g., Alka-Seltzer). In addition, the nurse
obtains a medication history because some prescription medications have high sodium
content. The nurse also notes the patient’s thirst or elevated body temperature and
evaluates it in relation to other clinical signs. The nurse monitors for changes in behavior,
such as restlessness, disorientation, and lethargy.

Preventing Hypernatremia

The nurse attempts to prevent hypernatremia by offering fluids at regular intervals,
particularly in debilitated patients who may be unable to perceive or respond to thirst. If
fluid intake remains inadequate, the nurse consults with the provider to plan an alternative
route for intake, either by enteral feedings or by the parenteral route. If enteral feedings are
used, sufficient water should be administered to keep the serum sodium and BUN within
normal limits. As a rule, the higher the osmolality of the enteral feeding, the greater the
need for water supplementation.

For patients with diabetes insipidus, adequate water intake must be ensured. If the
patient is alert and has an intact thirst mechanism, merely providing access to water may be
sufficient. If the patient has a decreased LOC or other disability interfering with adequate
fluid intake, parenteral fluid replacement may be prescribed. This therapy can be
anticipated in patients with neurologic disorders, particularly in the early postoperative
period.
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POTASSIUM IMBALANCES

Potassium is the major intracellular electrolyte; in fact, 98% of the body’s potassium is
inside the cells. The remaining 2% is in the ECF, and it is this 2% that is important in
neuromuscular function. The normal serum potassium concentration ranges from 3.5 to
5.0 mEq/L (3.5 to 5 mmol/L), and even minor variations are significant.

To maintain potassium balance, the renal system must function because 80% of the
potassium excreted daily leaves the body by way of the kidneys; the other 20% is lost
through the bowel. Intestinal fluid may contain as much as 30 mEq/L of potassium.
However, the kidneys are the primary regulators of potassium balance; they accomplish this
by adjusting the amount of potassium that is excreted in the urine. Aldosterone also
increases the excretion of potassium by the kidney. Because the kidneys do not conserve
potassium as well as they conserve sodium, potassium may still be lost in urine in the
presence of a potassium deficit. Potassium imbalances are commonly associated with a
variety of diseases, injuries, medications (diuretics, laxatives, antibiotics), and special
treatments, such as parenteral nutrition and chemotherapy.

HYPOKALEMIA (POTASSIUM DEFICIT)

Hypokalemia (below-normal serum potassium concentration) usually indicates an actual
deficit in total potassium stores. However, it may occur in patients with normal potassium
stores, such as when alkalosis is present, since it causes a temporary shift of serum
potassium into the cells (see later discussion).
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Pathophysiology

Hypokalemia (less than 3.5 mEq/L) is a common imbalance. It is associated with
conditions that cause an increased output of K+ (use of diuretics, diarrhea, vomiting, gastric
suction, recent ileostomy, intestinal drains, villous adenoma [a tumor of the intestinal tract
characterized by excretion of potassium-rich mucus]); decreased intake (NPO, anorexia,
vomiting, alcoholism, fasting diets); or redistribution of K* (metabolic alkalosis).

The nurse considers clinical conditions that cause increased loss. Approximately 5 to 10
mEq/L K+ are found in upper GI fluid, whereas 30 to 100 mEq/L are lost with diarrhea.
Thus, relatively large amounts of potassium are lost in intestinal fluids.

Potassium-losing diuretics, such as the thiazides, can induce hypokalemia, particularly
when administered in large doses to patients with inadequate potassium intake. Other
medications that can lead to hypokalemia include corticosteroids, sodium penicillin,
carbenicillin, and amphotericin B.

Increased loss is also seen with hyperaldosteronism, which causes reabsorption of sodium
and renal excretion of K*. Primary hyperaldosteronism is seen in patients with adrenal
adenomas. Secondary hyperaldosteronism occurs in disorders that activate RAAS to
maintain serum sodium concentrations such as cirrhosis, nephrotic syndrome, or heart
failure.

Decreased intake occurs in patients who are unable or unwilling to eat a normal diet.
This may occur in debilitated elderly people, patients with alcoholism, and patients with
anorexia nervosa. In addition to poor intake, people with bulimia frequently suffer
increased potassium loss through self-induced vomiting and abuse of laxatives and diuretics.

Redistribution is associated with alterations in acid—base balance or certain medications,
such as insulin. In general, a hypokalemia is associated with an alkalosis and, in turn, an
alkalosis can cause hypokalemia. The mechanism involves shifts of hydrogen and potassium
ions between the ICS and the ECF. For example, hydrogen ions move out of the cells in
alkalotic states to help correct the high pH, and potassium ions move in to maintain an
electrically neutral state (see later discussion of acid—base balance).

Because insulin promotes the entry of potassium into skeletal muscle and hepatic cells,
patients with persistent insulin hypersecretion may experience hypokalemia, which is often
the case in patients receiving high-carbohydrate parenteral fluids (as in parenteral
nutrition). The nurse anticipates that patients requiring IV insulin are at risk for
hypokalemia.

Finally, a magnesium depletion can cause a renal potassium loss and must be corrected
or loss of potassium in the urine will continue.
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Clinical Manifestations and Assessment

Potassium deficiency can result in widespread derangements in physiologic function. Severe
hypokalemia can cause death through cardiac or respiratory arrest. Clinical signs rarely
develop before the serum potassium level has decreased to less than 3 mEq/L (3 mmol/L)
unless the rate of decline has been rapid. Manifestations of hypokalemia include fatigue,
anorexia, nausea, vomiting, muscle weakness, leg cramps, decreased bowel motility,
paresthesias (numbness and tingling), arrhythmias, and increased sensitivity to digitalis.

If prolonged, hypokalemia can lead to an inability of the kidneys to concentrate urine,
causing dilute urine (resulting in polyuria, nocturia) and excessive thirst. Potassium
depletion depresses the release of insulin and results in glucose intolerance. Decreased
muscle strength and tendon reflexes can be found on physical assessment.

In hypokalemia, the serum potassium concentration is less than the lower limit of
normal. Electrocardiographic (ECG) changes can include flat T waves or inverted T waves
or both, suggesting ischemia, and depressed ST segments (Fig. 4-6). An elevated U wave is
specific to hypokalemia. Hypokalemia increases sensitivity to digitalis, predisposing the
patient to digitalis toxicity at lower digitalis levels.
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Medical Management

If hypokalemia cannot be prevented by conventional measures, such as increased intake in
the daily diet, it is treated with oral or IV replacement therapy. Potassium loss must be
corrected daily; administration of 40 to 80 mEq/day of potassium is adequate in the adult if
there are no abnormal losses of potassium.

For patients who are at risk for hypokalemia, a diet containing sufficient potassium
should be provided. Dietary intake of potassium in the average adult is 50 to 100 mEq/day.
If dietary intake is inadequate for any reason, the provider may prescribe oral or IV
potassium supplements. Many salt substitutes contain 50 to 60 mEq of potassium per
teaspoon and may be sufficient to prevent hypokalemia.
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FIGURE 4-6 Effect of potassium on the electrocardiogram (ECG). A. Normal tracing. B.
Hypokalemia: Serum potassium level below normal. Left: Flattening of the T wave and the appearance
of a U wave. Right: further flattening with prominent U wave. C. Hyperkalemia: Serum potassium
level above normal. Left: moderate elevation with wide, flat P wave, wide QRS complex, and peaked T
wave. Right: ECG changes seen with extreme potassium elevation: widening of QRS complex and

absence of P wave.

If oral administration of potassium is not feasible, the IV route is indicated. The IV
route is mandatory for patients with severe hypokalemia (e.g., serum level of less than 2
mEq/L). Although potassium chloride is usually used to correct potassium deficits,
potassium acetate or potassium phosphate may be prescribed.

Nursing Alert
Serum potassium levels on average will rise by .1 mEq/L for each 10 mEq of

v' potassium given to a patient.
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Nursing Management

Because hypokalemia can be life-threatening, the nurse needs to monitor for its early
presence in patients who are at risk. Fatigue, anorexia, muscle weakness, decreased bowel
motility, paresthesias, and arrhythmias are signals that warrant assessing the serum
potassium concentration. When available, the ECG may provide useful information. For
example, patients receiving digitalis who are at risk for potassium deficiency should be
monitored closely for signs of digitalis toxicity, because hypokalemia potentiates the action
of digitalis.

Preventing Hypokalemia

Measures are taken to prevent hypokalemia when possible. Prevention may involve
encouraging the patient at risk to eat foods rich in potassium (when the diet allows). If the
hypokalemia is caused by abuse of laxatives or diuretics, patient education may help
alleviate the problem.

Nursing Alert
Sources of potassium include fruit and fruit juices (bananas, melon, citrus fruit,
avocado, coconut water), fresh and frozen vegetables, fresh meats, milk, and processed

food.

Correcting Hypokalemia

Great care should be exercised when administering potassium, particularly in older adults
who have lower lean body mass and total body potassium levels and, therefore, lower
potassium requirements. In addition, because of the physiologic loss of kidney function
with advancing years, potassium may be retained more readily in older than in younger

people.

Nursing Alert
Oral potassium supplements can produce small-bowel lesions; therefore, the patient
must be assessed for and cautioned abour abdominal distention, pain, or GI

bleeding.

Potassium should be administered only after adequate urine flow has been established. A
decrease in urine volume to less than 20 mL/hr for 2 consecutive hours is an indication to
stop the potassium infusion until the situation is evaluated. Potassium is primarily excreted
by the kidneys; therefore, when oliguria occurs, potassium administration can cause the
serum potassium concentration to rise dangerously. Each health care facility has its own
standard of care for the administration of potassium, which should be consulted; however,
the maximum concentration of potassium that should be administered on a medical—
surgical unit through a peripheral IV line is 10 mEq/100 mL at a rate no faster than 10
mEq/hr. Concentrations of potassium greater than 20 mEq/100 mL should be
administered through a central IV catheter using an infusion pump with the patient
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monitored by ECG. Caution must be used when selecting the correct premixed solution of
IV fluid containing potassium chloride as the concentrations range from 10 to 40 mEq/100
mL. IV bags of 1,000 mL of fluid containing potassium are also available with 20 to 40
mEq/L. IV pumps should always be used with potassium administration. Rapid infusion
can cause sudden hyperkalemia and cardiac arrest.

)

Nursing Alert
Potassium is never administered by IV push or intramuscularly. IV potassium is
available as a premixed solution; the nurse is aware that it must be administered

using an infusion pump.
Kidney function should be monitored through BUN and creatinine levels and urine

output if the patient is receiving potassium replacements, and the provider should be
notified of changes in kidney function to prevent complications.

)

can rise very quickly. Aged (stored) blood should not be administered to patients with impaired

Nursing Alert
Potassium supplements are extremely dangerous for patients who have impaired

kidney function and thus decreased ability to excrete potassium. Even more

dangerous is the IV administration of potassium to such patients because serum levels

kidney function because the serum potassium concentration of stored blood increases as the
storage time increases, a result of deterioration of RBCs. It is possible to exceed the renal tolerance
of any patient with rapid IV potassium administration, as well as when large amounts of oral
potassium supplements are ingested.

HYPERKALEMIA (POTASSIUM EXCESS)

Hyperkalemia (greater-than-normal serum potassium concentration) seldom occurs in
patients with normal kidney function.
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Pathophysiology

Like hypokalemia, hyperkalemia is often caused by iatrogenic (treatment-induced) causes.
Although hyperkalemia is less common than hypokalemia, it is usually more dangerous
because cardiac arrest is more frequently associated with high serum potassium levels.

Pseudohyperkalemia (a variation of hyperkalemia) has a number of causes. The most
common causes are the use of a tight tourniquet around an exercising extremity while
drawing a blood sample and hemolysis of the sample before analysis. Other causes include
marked leukocytosis (WBC count exceeding 200,000) or thrombocytosis (platelet count
exceeding 1 million); drawing blood above a site where potassium is infusing; and familial
pseudohyperkalemia, in which potassium leaks out of the RBC while the blood is awaiting
analysis. Failure to be aware of these causes of pseudohyperkalemia can lead to aggressive
treatment of a nonexistent hyperkalemia, resulting in serious lowering of serum potassium
levels. Therefore, measurements of grossly elevated levels should be verified by retesting.

Hyperkalemia (K+* greater than 5 meq/L) is associated with increased intake (salt
substitutes, potassium supplements); administration of medications that increase K+ load
such as penicillin-K+*; Kt-sparing diuretics such as spironolactone and ACE inhibitors; or
cell injuries such as crushing injuries, burns, trauma, intravascular hemolysis,
rhabdomyolysis (see Chapter 42) or chemotherapy, decreased output (renal disease
[AKF/CKF], hypoaldosteronism), or redistribution (acidosis).

The major cause of hyperkalemia is decreased renal excretion of potassium and is
commonly seen in patients with untreated kidney failure, particularly those in whom
potassium levels increase as a result of infection or excessive intake of potassium in food or
medications. In addition, patients with hypoaldosteronism or Addison disease are at risk for
hyperkalemia because of deficient aldosterone.

Although a high intake of potassium can cause severe hyperkalemia in patients with
impaired kidney function, hyperkalemia rarely occurs in people with normal kidney
function. However, improper use of potassium supplements predisposes all patients to
hyperkalemia, especially if salt substitutes are used. Not all patients receiving potassium-
losing diuretics require potassium supplements, and patients receiving potassium-
conserving diuretics should not receive supplements.

In acidosis, potassium moves out of the cells and into the ECF. This occurs as hydrogen
ions enter the cells, a process that buffers the pH of the ECF (see later discussion). An
elevated ECF potassium level should be anticipated when extensive tissue trauma has
occurred, as in burns, crushing injuries, or severe infections. Similarly, it can occur with
lysis of malignant cells after chemotherapy.
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Clinical Manifestations and Assessment

The most important consequence of hyperkalemia is its effect on the myocardium. Cardiac
effects of elevated serum potassium are usually not significant when the level is less than 7
mEq/L (7 mmol/L), but they are almost always present when the level is 8 mEq/L (8
mmol/L) or greater. As the plasma potassium level rises, disturbances in cardiac conduction
occur. The earliest changes, often occurring at a serum potassium level greater than 6
mEq/L (6 mmol/L), are peaked, narrow T waves; ST-segment depression; and a shortened
QT interval. If the serum potassium level continues to increase, the PR interval becomes
prolonged and is followed by disappearance of the P waves. Finally, there is decomposition
and prolongation of the QRS complex (see Fig. 4-6). Ventricular arrthythmias and cardiac
arrest may occur at any point in this progression. Severe hyperkalemia causes skeletal
muscle weakness and even paralysis, related to a depolarization block in muscle. Similarly,
ventricular conduction is slowed. Although hyperkalemia has marked effects on the
peripheral nervous system, it has little effect on the CNS. Rapidly ascending muscular
weakness leading to flaccid quadriplegia has been reported in patients with very high serum
potassium levels. Paralysis of respiratory and speech muscles can also occur. In addition, GI
manifestations, such as nausea, intermittent intestinal colic, and diarrhea, may occur in
hyperkalemic patients. Serum potassium levels and ECG changes are crucial to the
diagnosis of hyperkalemia, as discussed previously. ABG analysis may reveal metabolic
acidosis; in many cases, hyperkalemia occurs with acidosis, owing to shifts of hydrogen and
potassium ions between the ICS and the ECF. For example, hydrogen ions move into the
cells in acidotic states to help correct the low serum pH, and potassium ions move out of
the cells in exchange, causing a hyperkalemia.
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Medical Management

In nonacute situations, restriction of dietary potassium and potassium-containing
medications may suffice. For example, eliminating the use of potassium-containing salt
substitutes in a patient who is taking a potassium-conserving diuretic may be all that is
needed to deal with mild hyperkalemia.

Prevention of serious hyperkalemia by the administration, either orally or by retention
enema, of cation exchange resins (e.g., Kayexalate) may be necessary in patients with renal
impairment. Cation exchange resins were once used as the primary agent for physical
removal of potassium in the body; they act by binding potassium within the bowel and
excreting it within the stool. However, research now suggests that cation exchange resins
actually increase the risk of bowel ischemia, and no study to date has clearly stated that
cation exchange resins do, in fact, lower the potassium levels. Therefore, this practice has
begun to fall out of favor among health care providers. A newer medication, patiromer,
which reduces potassium levels by binding to potassium in the GI tract, has been approved

by the FDA for use in hyperkalemia (Garimella & Jaber, 2016).

Emergency Pharmacologic Therapy

If serum potassium levels are dangerously elevated, it may be necessary to administer IV
calcium gluconate. Within minutes after administration, calcium antagonizes the action of
hyperkalemia on the heart. Infusion of calcium does not reduce the serum potassium
concentration, but it immediately antagonizes the adverse cardiac conduction
abnormalities. Calcium chloride and calcium gluconate are not interchangeable: calcium
gluconate contains 4.5 mEq of calcium, and calcium chloride contains 13.6 mEq of
calcium; therefore, caution must be used.

Monitoring the blood pressure is essential to detect hypotension, which may result from
the rapid IV administration of calcium gluconate. The ECG should be monitored
continuously during administration; the appearance of bradycardia is an indication to stop
the infusion. The myocardial-protective effects of calcium are transient, lasting about 30
minutes. Extra caution is required if the patient has been “digitalized” (i.e., has received
accelerated dosages of a digitalis-based cardiac glycoside to reach a desired serum digitalis
level rapidly) because parenteral administration of calcium sensitizes the heart to digitalis
and may precipitate digitalis toxicity.

IV administration of sodium bicarbonate may be necessary to alkalinize the plasma and
cause a temporary shift of potassium into the cells. Also, sodium bicarbonate furnishes
sodium to antagonize the cardiac effects of potassium. Effects of this therapy begin within
30 to 60 minutes and may persist for hours; however, they are temporary.

IV administration of regular insulin and a hypertonic dextrose solution causes a
temporary shift of potassium into the cells. Glucose and insulin therapy has an onset of
action within 30 minutes and lasts for several hours. Loop diuretics, such as furosemide
(Lasix), increase excretion of water by inhibiting sodium, potassium, and chloride
reabsorption in the ascending loop of Henle and distal renal tubule.

Beta-2 agonists, such as albuterol (Proventil, Ventolin), can be effective in decreasing
potassium; however, large doses are needed to elicit potassium shifting into the cells. The
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nurse is aware that beta-2 agonists may cause tachycardia and observes cardiac response to
treatment, and the provider may consider other options in the patient with ischemic cardiac
disease. Administration of these medications is a stopgap measure that only temporarily
protects the patient from hyperkalemia. If the hyperkalemic condition is not transient,
actual removal of potassium from the body is required; this may be accomplished by using
peritoneal dialysis, hemodialysis, or other forms of renal replacement therapy.
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Nursing Management

Patients at risk for potassium excess (e.g., those with kidney failure) should be identified so
that they can be monitored closely for signs of hyperkalemia. The nurse observes for signs
of muscle weakness and arrhythmias. The presence of paresthesias and GI symptoms, such
as nausea and intestinal colic, should be monitored for and reported if identified.

Because measurements of elevated serum potassium levels may be erroneous, highly
abnormal levels should always be verified by repeating the test. To avoid false reports of
hyperkalemia, prolonged use of a tourniquet while drawing the blood sample is avoided,
and the patient is cautioned not to exercise the extremity immediately before the blood
sample is obtained. The blood sample is delivered to the laboratory as soon as possible
because hemolysis of the sample results in a falsely elevated serum potassium level.

Preventing Hyperkalemia

Measures are taken to prevent hyperkalemia in patients at risk, when possible, by
encouraging the patient to adhere to the prescribed potassium restriction. Potassium-rich
foods to be avoided include many fruits and vegetables, legumes, whole-grain breads, meat,
milk, eggs, coffee, tea, and cocoa. Conversely, foods with minimal potassium content
include butter, margarine, cranberry juice or sauce, ginger ale, gumdrops or jellybeans, hard
candy, root beer, sugar, and honey.

Correcting Hyperkalemia

As previously stated, it is possible to exceed the tolerance for potassium in any person if it is
administered rapidly by the IV route. Therefore, great care should be taken to administer
and monitor potassium solutions closely, paying attention to the solution’s concentration
and rate of administration. When potassium is added to parenteral solutions, the potassium
is mixed with the fluid by inverting the bottle several times. Potassium chloride should
never be added to a hanging bottle because the potassium might be administered as a bolus
(potassium chloride is heavy and settles to the bottom of the container).

It is important to caution patients to use salt substitutes sparingly if they are taking other
supplementary forms of potassium or potassium-conserving diuretics. Also, potassium-
conserving diuretics, potassium supplements, and salt substitutes should not be
administered to patients with kidney dysfunction. Most salt substitutes contain
approximately 50 to 60 mEq of potassium per teaspoon.
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CALCIUM IMBALANCES

More than 99% of the body’s calcium is located in the skeletal system, where it provides
strength and stability to the skeletal system and serves as a source for extracellular calcium
(Grossman & Porth, 2014). Approximately 0.1% to 0.2% of calcium (8.5 to 10.5 mg/dL)
circulates in the serum, 40% is bound to plasma proteins (mostly albumin), 10% is
complexed or chelated with substances such as phosphorus and sulfate, and approximately
50% is ionized or free to leave the blood stream and participate in cellular function
(Grossman & Porth, 2014). Calcium plays a major role in the transmission of nerve
impulses, regulation of muscle contraction and relaxation including cardiac muscle, and
coagulation pathways; thus, it is important for cardiac conduction, neuromuscular activity,
and blood clotting. Calcium is also instrumental in activating enzymes that stimulate many
essential chemical reactions in the body. Because many factors affect calcium regulation,
both hypocalcemia and hypercalcemia are relatively common disturbances.

Calcium is absorbed from foods (milk and milk products) in the presence of normal
gastric acidity and vitamin D. Calcium is excreted in feces and urine. The serum calcium
level is controlled by PTH and calcitonin. As ionized or free serum calcium decreases, the
parathyroid glands secrete PTH. This, in turn, increases calcium absorption from the GI
tract (mediated by an increase in renal vitamin D synthesis), increases calcium reabsorption
from the renal tubule, and releases calcium from the bone. The subsequent increase in
calcium ion concentration suppresses PTH secretion. When calcium increases excessively,
the thyroid gland secretes calcitonin, the antagonist of PTH. It briefly inhibits calcium
reabsorption from bone, encourages calcium salt deposits in the bone matrix, and decreases
the serum calcium concentration. In addition, blood phosphate (most phosphorus is
present as phosphate) levels have a reciprocal relationship with calcium levels. Increases in
blood phosphate result in a fall in free calcium concentrations. PTH secretion is stimulated,
and this reduces renal excretion of calcium and increases renal phosphate excretion. These
adaptations prevent the potentially damaging effects of calcium phosphate crystal
deposition that can form in soft tissues when the normal calcium—phosphorus ratio is

disturbed.

Nursing Alert

In conditions such as kidney failure, excess phosphate is not excreted, nor is vitamin

D activated, which decreases absorption of calcium. This excess phosphate binds with

ﬁee calcium, ﬁ)rming an insoluble mmp()um{ that can be deposited in the heart,
lungs, eyes, kidneys, skin, and soft tissues. The subsequent fall in serum calcium increases PTH
secretion, which dissolves more calcium from the bone to attempt to maintain a normal serum
calcium level. The net effect is the development of hyperparathyroidism and a variety of
symptoms (renal osteodystrophy, bone pain, fractures, and bleeding) (see Chapters 27 and 31).

HYPOCALCEMIA (CALCIUM DEFICIT)

Hypocalcemia (lower-than-normal serum concentration of calcium), or less than 8.5 mg/dL
and an ionized calcium of less than 4.6 mg/dL, occurs in a variety of clinical situations
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(Fischbach & Dunning, 2015).
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Pathophysiology

Factors associated with hypocalcemia include inadequate calcium intake, increased calcium
loss, malabsorption of calcium, decreases in serum protein levels, and increased binding of
calcium. Inadequate intake is associated with chronic alcoholism and malnutrition.
Increased calcium loss is associated with pancreatic insufficiency and acute pancreatitis.
Inflammation of the pancreas causes the breakdown of proteins and lipids. It is thought
that calcium ions combine with the fatty acids released by lipolysis, forming soaps. As a
result of this process, hypocalcemia occurs and is common in pancreatitis. It has also been
suggested that hypocalcemia might be related to excessive secretion of glucagon from the
inflamed pancreas, which results in increased secretion of calcitonin (a hormone that lowers
serum calcium). Inadequate secretion of PTH by the parathyroid gland results in
hypocalcemia and can be related to hypoparathyroidism or other parathyroid gland
disorders, use of certain drugs, surgery of the thyroid gland with inadvertent removal of the
parathyroids, radiation injury to the thyroid, and radical neck dissection. This is likely to
occur in the first 24 to 48 hours postoperatively.

Medications predisposing the patient to hypocalcemia include aluminum-containing
antacids, aminoglycosides, anticonvulsants (phenytoin and phenobarbital), corticosteroids,
mithramycin, phosphates, isoniazid, and loop diuretics. Malabsorption of calcium may be
seen in severe diarrhea, laxative abuse, decreased exposure to sunlight or conditions that
impair vitamin D, high phosphorus level in the intestines, reduced gastric acidity, and
kidney failure. In addition, hypoalbuminemia, alkalosis, and massive blood transfusion are
associated with hypocalcemia. Recall that approximately 40% of calcium is bound to
albumin; thus, a decrease in serum albumin will result in a decrease in total serum calcium,
but it does not affect the concentration of the ionized form of calcium that is essential for
body function (Fischbach & Dunning, 2015). When the arterial pH increases (alkalosis),
more calcium binds to protein. As a result, the ionized portion decreases, thus symptoms of
hypocalcemia may occur with alkalosis. Transient hypocalcemia can occur with massive
administration of citrated blood (adults who experience massive hemorrhage and shock),
because citrate (which is used in blood transfusions to prevent clotting in blood) can
combine with ionized calcium and temporarily remove it from the circulation.
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Clinical Manifestations and Assessment

If ionized calcium level is normal despite low total calcium levels, patients are generally
asymptomatic, whereas large changes in ionized calcium levels lead to a variety of
symptoms associated with neuromuscular hyperactivity and cardiovascular effects detailed
below. Tetany (the most characteristic manifestation of hypocalcemia) and convulsions are
seen when the total calcium level is less than 4.4 mg/dL and/or the ionized calcium is less
than 2.0 mg/dL (Fischbach & Dunning, 2015). Tetany refers to the entire symptom
complex induced by increased neural excitability. These symptoms are caused by
spontaneous discharges of both sensory and motor fibers in peripheral nerves. Sensations of
tingling may occur in the tips of the fingers, around the mouth, and, less commonly, in the
feet. Spasms of the muscles of the extremities and face may occur. Pain may develop as a
result of these spasms.

FIGURE 4-7 Trousseau sign. Ischemia-induced carpal spasm can occur with hypocalcemia or
hypomagnesemia. Occluding the brachial artery with a blood pressure cuff for 3 minutes can produce
carpal spasm that mimics the spasm that occurs with hypocalcemia or hypomagnesemia.

Trousseau sign (Fig. 4-7) can be elicited by inflating a blood pressure cuff on the upper
arm to about 20 mm Hg above systolic pressure; within 2 to 5 minutes, carpal spasm (an
adducted thumb, flexed wrist and metacarpophalangeal joints, extended interphalangeal
joints with fingers together) occurs as ischemia of the ulnar nerve develops. Chuostek sign
consists of twitching of muscles supplied by the facial nerve when the nerve is tapped about
2 cm anterior to the earlobe, just below the zygomatic arch.

Seizures occur because hypocalcemia causes irritability of the CNS as well as of the
peripheral nerves. Other changes associated with hypocalcemia include mental changes,
such as depression, impaired memory, confusion, delirium, and even hallucinations. A
prolonged QT interval is seen on the ECG due to prolongation of the ST segment, which
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predisposes patients to a form of ventricular tachycardia called zorsades de pointes (see
Chapter 17). Respiratory effects with decreasing calcium include dyspnea and laryngospasm
(stridor). Signs and symptoms of chronic hypocalcemia include hyperactive bowel sounds,
dry and brittle hair and nails, and abnormal clotting. When evaluating serum calcium
levels, variables such as the serum albumin level and the arterial pH must be considered.
Because abnormalities in serum albumin levels may affect interpretation of the serum
calcium level, it may be necessary to calculate the corrected serum calcium if the serum
albumin level is abnormal. For every decrease in serum albumin of 1 g/dL below 4 g/dL,
the total serum calcium level is underestimated by approximately 0.8 mg/dL. The following
is a quick method to calculate the corrected serum calcium level:

Corrected calcium = measured calcium
+ 0.8 (4.0 - measured serum albumin)

An example of the calculations needed to obtain the corrected total serum calcium level
is as follows: A patient’s reported serum albumin level is 2.5 g/dL; the reported serum
calcium level is 10.5 mg/dL. First, the decrease in serum albumin level from normal (i.e.,
the difference from the normal albumin concentration of 4 g/dL) is calculated: 4 g/dL - 2.5
g/dL = 1.5 g/dL. Next, multiply 0.8 (1.5) = 1.2.

Finally, 1.2 mg/dL is added to 10.5 mg/dL (the reported serum calcium level) to obtain
the corrected total serum calcium level: 1.2 mg/dL + 10.5 mg/dL = 11.7 mg/dL.

The ionized calcium level is usually normal in patients with reduced total serum calcium
levels and concomitant hypoalbuminemia.

Ideally, the ionized level of calcium should be measured in the laboratory. However, in
many laboratories, only the total calcium level is reported; therefore, the concentration of
the ionized fraction must be estimated by simultaneous measurement of the serum albumin
level or specifically ordered by the provider. In addition, PTH levels and magnesium and
phosphorus levels need to be assessed to identify possible causes of decreased calcium.
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Medical Management

Acute symptomatic hypocalcemia is life-threatening and requires prompt treatment with IV
administration of calcium. Although calcium chloride produces a significantly higher
ionized calcium level than calcium gluconate, it is not used as often because it is more
irritating to the vasculature and can cause sloughing of tissue if it infiltrates. Administering
IV calcium too rapidly can cause cardiac arrest, which may be preceded by bradycardia in
patients. IV administration of calcium is particularly dangerous in patients receiving
digitalis-derived medications because calcium ions exert an effect similar to that of digitalis
and can cause digitalis toxicity, with adverse cardiac effects. Therefore, calcium should be
diluted in DsW and administered via a slow IV infusion using a volumetric infusion pump.

The IV site must be observed often for any evidence of infiltration because of the risk of
extravasation and resultant cellulitis or necrosis. A 0.9% sodium chloride solution should
not be used with calcium because it increases renal calcium loss. Solutions containing
phosphates or bicarbonate should not be used with calcium because they cause
precipitation when calcium is added. The nurse must clarify with the provider which
calcium salt to administer because calcium gluconate yields 4.5 mEq of calcium, and
calcium chloride provides 13.6 mEq of calcium. Because calcium can cause postural
hypotension, the patient is kept in bed during IV replacement, and blood pressure is
monitored.

Vitamin D therapy may be instituted to increase calcium absorption from the GI tract.
Aluminum hydroxide, calcium acetate, or calcium carbonate antacids may be prescribed to
decrease elevated phosphorus levels before treating hypocalcemia in the patient with CKF.
Increasing the dietary intake of calcium to at least 1,000 to 1,200 mg/day in the adult is
recommended. Calcium-containing foods include milk products; green, leafy vegetables;
canned salmon; sardines; and fresh oysters. Hypomagnesemia can also cause tetany; if the
tetany does not respond to IV calcium, then a low magnesium level is considered as a
possible cause.
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Nursing Management

It is important to observe for hypocalcemia in patients at risk. Seizure precautions are
initiated if hypocalcemia is severe. The status of the airway is closely monitored because
laryngeal stridor can occur. A tracheotomy tray should be kept at the bedside and a manual
resuscitation bag nearby in case of laryngospasm in patients with audible stridor. Safety
precautions are taken, as indicated, if confusion is present. Because of the cardiac
complications, ECG monitoring should be instituted to detect changes in heart rate and
rhythm, especially if the patient is receiving digoxin.

People who have a high risk for osteoporosis are instructed about the need for adequate
dietary calcium intake; it is important to teach the patient which foods are rich in calcium.
The nurse must also advise the patient to consider calcium supplements if sufficient
calcium is not consumed in the diet. Such supplements should be taken in divided doses
with meals. In addition, the value of regular weight-bearing exercise in decreasing bone loss
should be emphasized, as well as the effect of medications on calcium balance. For example,
alcohol and caffeine in high doses inhibit calcium absorption, and moderate cigarette
smoking increases urinary calcium excretion. Additional teaching includes discussion of
bisphosphonate medications to reduce the rate of bone loss. Teaching also includes
strategies to reduce the risk of falls. The patient is also cautioned to avoid the overuse of
laxatives and antacids that contain phosphorus because their use decreases calcium
absorption.

HYPERCALCEMIA (CALCIUM EXCESS)

Hypercalcemia (excess of calcium in the plasma) is a dangerous imbalance. Hypercalcemic
crisis (an acute increase in calcium level) has an extremely high mortality rate if not
corrected promptly, often related to cardiac arrest (Grossman & Porth, 2014).
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Pathophysiology

Ninety percent of hypercalcemia cases are related to either malignancy or
hyperparathyroidism (Thomas & Chung, 2016). Considered an oncologic emergency,
hypercalcemia occurs in 20% to 30% of patients with cancer at some point in their disease
process (Thomas & Chung, 2016). It is associated with increased osteoclast activity
resulting in bone demineralization, direct bone destruction by tumor cells and subsequent
release of calcium, and/or tumor-produced factors that affect bone resorption and/or
tubular calcium reabsorption. Tumor cells can secrete PTH-related protein, resulting in
increased serum calcium. The excessive PTH secretion associated with hyperparathyroidism
causes increased release of calcium from the bones and increased intestinal and renal
absorption of calcium. Calcifications of soft tissue occur when the calcium—phosphorus
product (serum calcium x serum phosphorus) exceeds 70 mg/dL.

Bone mineral is lost during immobilization, and sometimes this causes elevation of total
(and especially ionized) calcium in the bloodstream. Symptomatic hypercalcemia from
immobilization is rare; when it does occur, it is virtually limited to people with high
calcium turnover rates (e.g., adolescents during a growth spurt). Most cases of
hypercalcemia secondary to immobility occur after severe or multiple fractures or spinal
cord injury.

Thiazide diuretics can cause a slight elevation in serum calcium levels because they
potentiate the action of PTH on the kidneys, reducing urinary calcium excretion. A rare
condition, called milk—alkali syndrome, has occurred in patients with peptic ulcer treated
previously for a prolonged period with milk and alkaline antacids, particularly calcium
carbonate. Vitamin A and D intoxication, as well as the use of lithium, can cause calcium
excess.
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Clinical Manifestations and Assessment

As a rule, the symptoms of hypercalcemia are proportional to the degree of elevation of the
serum calcium level. Hypercalcemia reduces neuromuscular excitability because it
suppresses activity at the myoneural junction. Symptoms such as muscle weakness,
incoordination, anorexia, and constipation may be caused by decreased tone in smooth and
striated muscle. Cardiovascular effects include hypertension and a shortened QT interval,
which can cause increased sensitivity to digitalis and deposition of calcium in heart valves,
myocardium, or coronary arteries (Lycans et al., 2016). Cardiac standstill can occur when
the serum calcium level is about 18 mg/dL (4.5 mmol/L).

Anorexia, nausea, vomiting, and constipation are common symptoms of hypercalcemia.
Abdominal and bone pain may also be present. Abdominal distention and paralytic ileus
may complicate severe hypercalcemic crisis. Excessive urination due to disturbed renal
tubular function produced by hypercalcemia may occur. In fact, nephrogenic diabetes
insipidus can be seen in patients with this disorder (Abbas, Igbal, Igbal, Javaid, & Ashraf,
2016). Severe thirst secondary to the polyuria caused by the high solute (calcium) load is
expected. Although uncommon, patients with chronic hypercalcemia may develop
symptoms similar to those of peptic ulcer because hypercalcemia increases the secretion of
acid and pepsin by the stomach.

Confusion, impaired memory, slurred speech, lethargy, acute psychotic behavior, or
coma may occur. The more severe symptoms tend to appear when the serum calcium level
is approximately 16 mg/dL (4 mmol/L) or higher. However, some patients become
profoundly disturbed with serum calcium levels of only 12 mg/dL (3 mmol/L). These
symptoms resolve as serum calcium levels return to normal after treatment.

Hypercalcemic crisis refers to an acute rise in the serum calcium level to 17 mg/dL (4.3
mmol/L) or higher. Severe thirst and polyuria are often present. Other findings may
include muscle weakness, intractable nausea, abdominal cramps, obstipation (very severe
constipation) or diarrhea, peptic ulcer symptoms, and bone pain. Lethargy, confusion, and
coma may also occur. This condition is very dangerous and may result in cardiac arrest.

The double-antibody PTH test may be used to differentiate between primary
hyperparathyroidism and malignancy as a cause of hypercalcemia: PTH levels are increased
in primary or secondary hyperparathyroidism and suppressed in malignancy. X-rays may
reveal the presence of osteoporosis if the patient has hypercalcemia secondary to a
malignancy or bone cavitation. A 24-hour urine calcium collection may be ordered;
hypercalciuria is defined as calcium excretion of greater than 400 mg/day.

Nursing Alert

: W, 7he mnemonic “bones (bone pain), stones (kidney), groans (pain), and psychic
‘ moans (anxiety, psychiatric symptoms)” may be helpful to recall the cascade of

symptoms associated with hypercalcemia.

260



Medical Management

Therapeutic aims in hypercalcemia include decreasing the serum calcium level and
reversing the process causing hypercalcemia. Treating the underlying cause (e.g.,
chemotherapy for a malignancy, partial parathyroidectomy for hyperparathyroidism) is
essential. For example, drugs such as thiazides and Vitamin D compounds, as associated
with hypercalcemia, may be discontinued and dietary calcium restricted (Thakker, 2016).

General measures include intravenous fluids to dilute serum calcium and promote its
excretion by the kidneys, mobilizing the patient, and restricting intake of fluids and
medications that contain calcium. IV administration of 0.9% sodium chloride solution is
expected since it temporarily dilutes the serum calcium level and increases urinary calcium
excretion by inhibiting tubular reabsorption of calcium. Furosemide (Lasix) is often used in
conjunction with administration of a saline solution; in addition to causing diuresis,
furosemide increases calcium excretion and is useful in preventing FVE associated with
saline administration.

Bisphosphonates are the drugs of choice for hypercalcemia due to secondary
hyperparathyroidism. Glucocorticoid therapy is effective when the hypercalcemia is due to
diseases such as lymphoma, myeloma, or granulomatous disease. Dialysis using a low or
zero calcium dialysate should be considered if these treatments are not effective or if the
patient has kidney failure. When the acute management of hypercalcemia has been
completed, appropriate treatment for the underlying cause needs to be undertaken.
Calcitonin can be used to lower the serum calcium level and is particularly useful for
patients with heart disease or kidney failure who cannot tolerate large sodium loads.
Calcitonin reduces bone resorption, increases the depositing of calcium and phosphorus in
the bones, and increases urinary excretion of calcium and phosphate. Although several
forms are available, calcitonin derived from salmon is commonly used. Skin testing for
allergy to salmon calcitonin is necessary before the hormone is administered. Systemic
allergic reactions are possible because this hormone is a protein; resistance to the
medication may develop later because of antibody formation. Calcitonin is administered by
intramuscular injection rather than subcutaneously because patients with hypercalcemia
have poor perfusion of subcutaneous tissue.

For patients with cancer, treatment is directed at controlling the condition by surgery,
chemotherapy, or radiation therapy. Corticosteroids may be used to decrease bone turnover
and tubular reabsorption for patients with sarcoidosis, myelomas, lymphomas, and
leukemias; patients with solid tumors are less responsive. The bisphosphonates inhibit
osteoclast activity and may be used to lower serum calcium levels. Mithramycin, a cytotoxic
antibiotic, inhibits bone resorption and thus lowers the serum calcium level. This agent
must be used cautiously because it has significant side effects, including thrombocytopenia,
nephrotoxicity, rebound hypercalcemia when discontinued, and hepatotoxicity. Finally,
hemodialysis or peritoneal dialysis with low calcium levels in dialysis fluid may be
considered since both treatments are effective for removing calcium from circulation. In
addition, dialysis may be considered for patients with renal insufficiency and congestive
heart failure in which saline infusion is not suitable (Ahmad, Kuraganti, & Steenkamp,
2015).
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Nursing Management

It is important to monitor for hypercalcemia in patients who are at risk. Interventions such
as increasing patient mobility and encouraging fluids can help prevent hypercalcemia, or at
least minimize its severity. Fluids containing sodium should be administered unless
contraindicated because sodium favors calcium excretion. Patients are encouraged to drink
3 to 4 quarts of fluid daily. Adequate fiber should be provided in the diet to offset the
tendency for constipation. Safety precautions are implemented, as necessary, when mental
symptoms of hypercalcemia are present. The patient and family are informed that these
mental changes are reversible with treatment. Increased calcium potentiates the effects of
digitalis; therefore, the patient is assessed for signs and symptoms of digitalis toxicity.
Because ECG changes (premature ventricular contractions, paroxysmal atrial tachycardia,
and heart block) can occur, the cardiac rate and rhythm are monitored for any
abnormalities.
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MAGNESIUM IMBALANCES

Magnesium is the most abundant intracellular cation after potassium. It acts as an activator
for many intracellular enzyme systems and plays a role in both carbohydrate and protein
metabolism. The normal serum magnesium level is 1.3 to 2.3 mEq/L (1.8 to 3.0 mg/dL;
0.8 to 1.2 mmol/L). Approximately one third of serum magnesium is bound to protein; the
remaining two thirds exists as free cations—the active component (Mg*Z). Magnesium
balance is important in neuromuscular function. Because magnesium acts directly on the
myoneural junction, variations in the serum concentration of magnesium affect
neuromuscular irritability and contractility. Magnesium produces its sedative effect at the
neuromuscular junction, probably by inhibiting the release of the neurotransmitter
acetylcholine.

Magnesium exerts effects on the cardiovascular system, acting peripherally to produce
vasodilation. Magnesium is thought to have a direct effect on peripheral arteries and
arterioles, which results in a decreased total peripheral resistance. IV magnesium may also
be helpful in patients with acute asthma by potentially improving both bronchodilation
and airflow. Magnesium is predominantly found in bone and soft tissues. It is primarily
eliminated by the kidneys.

HYPOMAGNESEMIA (MAGNESIUM DEFICIT)

Hypomagnesemia refers to a below-normal serum magnesium concentration (1.3 to 2.3
mEq/L; 1.8 to 3.0 mg/dL; 0.8 to 1.2 mmol/L). Magnesium is similar to calcium in two
aspects: (1) it is the ionized fraction of magnesium that is primarily involved in
neuromuscular activity and other physiologic processes, and (2) magnesium levels should be
evaluated in combination with albumin levels. Low serum albumin levels decrease total
magnesium.
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Pathophysiology

Hypomagnesemia is a common yet often overlooked imbalance in acutely and critically ill
patients. It may occur with withdrawal from alcohol and administration of tube feedings or
parenteral nutrition.

An important route of magnesium loss is the GI tract. Loss of magnesium from the GI
tract may occur with nasogastric suction, diarrhea, or fistulas. Because fluid from the lower
GI tract has a higher concentration of magnesium (10 to 14 mEq/L) than fluid from the
upper tract (1 to 2 mEq/L), losses from diarrhea and intestinal fistulas are more likely to
induce magnesium deficit than are those from gastric suction. Although magnesium losses
are relatively small in nasogastric suction, hypomagnesemia will occur if losses are
prolonged and magnesium is not replaced through IV infusion. Because the distal small
bowel is the major site of magnesium absorption, any disruption in small-bowel function,
as in intestinal resection or inflammatory bowel disease, can lead to hypomagnesemia.

Alcoholism is currently the most common cause of symptomatic hypomagnesemia in
the United States. Hypomagnesemia is particularly troublesome during treatment of
alcohol withdrawal. Therefore, the serum magnesium level should be measured routinely in
patients undergoing withdrawal from alcohol. The serum magnesium level may be normal
on admission but may decrease as a result of metabolic changes, such as the intracellular
shift of magnesium associated with IV glucose administration.

During nutritional replacement, the major cellular electrolytes move from the serum to
newly synthesized cells. Patients on enteral (feeding that uses the GI tract) or parenteral
(delivery of calories and nutrients into a vein, i.e., TPN, PPN) feedings should have
magnesium levels measured routinely as serious hypomagnesemia can occur with
magnesium-deficient formulas, especially in those who have undergone a period of
starvation. Other causes of hypomagnesemia include the administration of
aminoglycosides, cyclosporine, cisplatin, diuretics, digitalis, and amphotericin, as well as the
rapid administration of citrated blood, especially to patients with kidney or hepatic disease.
Magnesium deficiency often occurs in diabetic ketoacidosis, secondary to increased renal
excretion during osmotic diuresis and shifting of magnesium into the cells with insulin
therapy. Other contributing causes are sepsis, burns, and hypothermia.
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Clinical Manifestations and Assessment

Clinical manifestations of hypomagnesemia are largely confined to the neuromuscular
system. Some of the effects are due directly to the low serum magnesium level; others are
due to secondary changes in potassium and calcium metabolism. Symptoms do not usually
occur until the serum magnesium level has dropped to less than 1 mEq/L (0.5 mmol/L).

Among the neuromuscular changes are hyperexcitability with muscle weakness, tremors,
and athetoid movements (slow, involuntary twisting and writhing). Others include tetany,
generalized tonic—clonic or focal seizures, laryngeal stridor, and positive Chvostek and
Trousseau signs (see earlier discussion), which occur, in part, because of accompanying
hypocalcemia.

Hypomagnesemia may be accompanied by marked alterations in mood. Apathy,
depression, apprehension, and extreme agitation have been noted, as well as ataxia,
dizziness, insomnia, and confusion. At times, delirium, auditory or visual hallucinations,
and frank psychoses may occur.

On laboratory analysis, the serum magnesium level is less than 1.3 mEq/L or 1.8 mg/dL
(0.75 mmol/L). Hypomagnesemia is frequently associated with hypokalemia and
hypocalcemia. About 25% of magnesium is protein-bound, principally to albumin. A
decreased serum albumin level can, therefore, reduce the measured total magnesium
concentration. ECG evaluations reflect magnesium, calcium, and potassium deficiencies,
tachyarrhythmias, prolonged PR and QT intervals, widening QRS, depression of the ST-
segment, flattened T waves, and a prominent U wave. Torsades de pointes is associated
with a low magnesium level. Premature ventricular contractions, paroxysmal atrial
tachycardia, and heart block may also occur. Digitalis toxicity is associated with low serum
magnesium levels. This is important because patients receiving digoxin are also likely to be
receiving diuretic therapy, predisposing them to renal loss of magnesium. Urine magnesium
levels may be helpful in identifying causes of magnesium depletion and are measured after a
loading dose of magnesium sulfate is administered.
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Medical Management

Mild magnesium deficiency can be corrected by diet alone. Principal dietary sources of
magnesium, which is a component of chlorophyll, are green leafy vegetables, nuts, seeds,
legumes, whole grains, and seafood. Magnesium is also plentiful in peanut butter and
cocoa.

If necessary, magnesium salts can be administered orally in an oxide or gluconate form
to replace continuous excessive losses. Diarrhea is a common complication of excessive
ingestion of magnesium. Patients receiving parenteral nutrition require magnesium in the
IV solution to prevent hypomagnesemia. Magnesium sulfate must be administered
intravenously by an infusion pump typically at a rate of 1 to 2 g over an hour. A bolus dose
of magnesium sulfate given too rapidly can produce alterations in cardiac conduction,
leading to heart block or asystole. Vital signs must be assessed frequently during magnesium
administration to detect changes in cardiac rate or rhythm, hypotension, and respiratory
distress. Monitoring urine output is essential before, during, and after magnesium
administration; the provider is notified if urine volume decreases to less than 30 mL/hr
(Nettina & Lippincott, 2014). Calcium gluconate must be readily available to treat
hypocalcemic tetany or hypermagnesemia.

Overt symptoms of hypomagnesemia are treated with parenteral administration of
magnesium. Magnesium sulfate is the most commonly used magnesium salt. Serial
measurements of serum magnesium levels can be used to regulate the dosage.
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Nursing Management

The nurse should be aware of patients who are at risk for hypomagnesemia and observe
them for its signs and symptoms. Patients receiving digitalis are monitored closely because a
deficit of magnesium can predispose them to digitalis toxicity. If hypomagnesemia is severe,
seizure precautions are implemented. Other safety precautions are instituted, as indicated, if
confusion is observed.

Because difficulty in swallowing (dysphagia) may occur in magnesium-depleted patients,
a swallowing evaluation should be performed before oral medications or foods are offered.
Dysphagia is probably related to the athetoid or choreiform (rapid, involuntary, and
irregular jerking) movements associated with magnesium deficit. To determine
neuromuscular irritability, the nurse needs to assess and grade deep tendon reflexes (refer to
Chapter 43).

Teaching plays a major role in treating magnesium deficit, particularly that resulting
from abuse of diuretic or laxative medications. In such cases, the nurse instructs the patient
about the need to consume magnesium-rich foods. For patients experiencing
hypomagnesemia from abuse of alcohol, the nurse provides teaching, counseling, support,
and possible referral to alcohol abstinence programs or other professional help.

HYPERMAGNESEMIA (MAGNESIUM EXCESS)

Hypermagnesemia is a rare electrolyte abnormality because usually the kidneys are efficient
in excreting magnesium. A serum magnesium level can appear falsely elevated if blood
specimens are allowed to hemolyze or are drawn from an extremity with a tourniquet that
was applied too tightly or for too long a period of time prior to blood draw.
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Pathophysiology

By far the most common cause of hypermagnesemia is kidney failure. In fact, most patients
with advanced kidney failure have at least a slight elevation in serum magnesium levels.
This condition is aggravated when such patients receive magnesium to control seizures or
inadvertently take one of the many commercial antacids that contain magnesium salts.

Hypermagnesemia can occur in a patient with untreated diabetic ketoacidosis when
catabolism causes the release of cellular magnesium that cannot be excreted because of
profound fluid volume depletion and resulting oliguria (less than 400 mL/24 hrs). An
excess of magnesium can also result from excessive magnesium administered to treat
hypertension of pregnancy or to treat low hypomagnesemia. Increased serum magnesium
levels can also occur in adrenocortical insufficiency, Addison disease, or hypothermia.
Excessive use of antacids (e.g., Maalox, Riopan, Mylanta); laxatives (Milk of Magnesia);
and medications that decrease GI motility, including opioids and anticholinergics, can also
increase serum magnesium levels. Decreased elimination of magnesium or its increased
absorption due to intestinal hypomotility from any cause can contribute to
hypermagnesemia. Lithium intoxication can also cause an increase in serum magnesium
levels.
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Clinical Manifestations and Assessment

Acute elevation of the serum magnesium level depresses the CNS as well as the peripheral
neuromuscular junction. At mildly increased levels, there is a tendency for lowered blood
pressure because of peripheral vasodilation. Nausea, vomiting, weakness, soft tissue
calcifications, facial flushing, and sensations of warmth may also occur. At higher
magnesium concentrations, lethargy, difficulty speaking (dysarthria), and drowsiness can
occur. Deep tendon reflexes are lost, and muscle weakness and paralysis may develop. The
respiratory center is depressed when serum magnesium levels exceed 10 mEq/L (5
mmol/L). Coma, atrioventricular heart block, and cardiac arrest can occur when the serum
magnesium level is greatly elevated and not treated. High levels of magnesium also result in
platelet clumping and delayed thrombin formation. On laboratory analysis, the serum
magnesium level is greater than 2.5 mEq/L or 3.0 mg/dL (1.25 mmol/L). Increased
potassium and calcium are present concurrently. ECG findings may include a prolonged
PR interval, tall T waves, a widened QRS, and a prolonged QT interval, as well as an
atrioventricular block.
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Medical Management

Hypermagnesemia can be prevented by avoiding the administration of magnesium to
patients with kidney failure and by carefully monitoring seriously ill patients who are
receiving magnesium salts. In patients with severe hypermagnesemia, all parenteral and oral
magnesium salts are discontinued. In emergencies, such as respiratory depression or
defective cardiac conduction, ventilatory support and IV calcium gluconate are indicated.
In addition, hemodialysis with a magnesium-free dialysate can reduce the serum
magnesium to a safe level within hours. Administration of loop diuretics (Lasix) and
sodium chloride or lactated Ringer IV solution enhances magnesium excretion in patients
with adequate kidney function. IV calcium gluconate antagonizes the cardiovascular and
neuromuscular effects of magnesium.
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Nursing Management

Patients at risk for hypermagnesemia are identified and assessed. The nurse monitors the
vital signs, noting hypotension and shallow respirations, or ECG abnormalities. The nurse
also observes for decreased deep tendon reflexes and changes in the LOC. Medications that
contain magnesium are not administered to patients with kidney failure or compromised
kidney function, and patients with kidney failure are cautioned to check with their health
care providers before taking over-the-counter medications. Caution is essential when
preparing and administering magnesium-containing fluids parenterally because available
parenteral magnesium solutions (e.g., 2 mL ampules, 50 mL vials) differ in concentration.
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PHOSPHORUS IMBALANCES

Phosphorus is a critical constituent of all the body’s tissues. It is essential to the function of
muscle and RBC; the formation of adenosine triphosphate (ATP) and of 2,3-
diphosphoglycerate, which facilitates release of oxygen from hemoglobin; and the
maintenance of acid—base balance, as well as to the nervous system and the intermediary
metabolism of carbohydrate, protein, and fat. It provides structural support to bones and
teeth in the form of phosphate. Phosphorus is the primary anion of the ICF. About 85% of
phosphorus is located in bones and teeth, 14% in soft tissue, and less than 1% in the ECF.
The normal serum phosphorus level is 2.5 to 4.5 mg/dL (0.8 to 1.45 mmol/L).

HYPOPHOSPHATEMIA (PHOSPHORUS DEFICIT)
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Pathophysiology

Hypophosphatemia is a below-normal serum concentration of inorganic phosphorus; it
may occur under a variety of circumstances in which total body phosphorus stores are
normal. Conversely, phosphorus deficiency is an abnormally low content of phosphorus in
lean tissues that may exist in the absence of hypophosphatemia. It can be caused by an
intracellular shift of potassium from serum into cells, by increased urinary excretion of
potassium, or by decreased intestinal absorption of potassium.

Hypophosphatemia may occur during the administration of calories to patients with
severe protein—calorie malnutrition. It is most likely to occur with overzealous intake or
administration of simple carbohydrates. This syndrome can be induced in anyone with
severe protein—calorie malnutrition, such as patients with anorexia nervosa or alcoholism,
or elderly debilitated patients who are unable to eat. Approximately 50% of patients
hospitalized due to chronic alcoholism have hypophosphatemia.

Marked hypophosphatemia may develop in malnourished patients who receive
parenteral nutrition if the phosphorus loss is not adequately corrected. Other causes of
hypophosphatemia include pain, heat stroke, prolonged intense hyperventilation, alcohol
withdrawal, poor dietary intake, diabetic ketoacidosis, hepatic encephalopathy, and major
thermal burns. Low magnesium levels, low potassium levels, and hyperparathyroidism
related to increased urinary losses of phosphorus contribute to hypophosphatemia. Loss of
phosphorus through the kidneys also occurs with acute volume expansion, osmotic diuresis,
use of carbonic anhydrase inhibitors (acetazolamide [Diamox]), and some malignancies.
Respiratory alkalosis can cause a decrease in phosphorus because of an intracellular shift of
phosphorus, which often stimulates intracellular glycolysis.

Excess phosphorus binding by antacids containing magnesium, calcium, or albumin
may decrease the phosphorus available from the diet to an amount lower than required to
maintain serum phosphorus balance. The degree of hypophosphatemia depends on the
amount of phosphorus in the diet compared to the dose of antacid. Phosphate loss can
occur with chronic diarrhea or through severe potassium restriction. Vitamin D regulates
intestinal ion absorption; therefore, a deficiency of vitamin D may cause decreased calcium
and phosphate (phosphorus) levels, which may lead to osteomalacia (softened, brittle
bones).
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Clinical Manifestations and Assessment

A wide range of neurologic symptoms may occur, including irritability, fatigue,
apprehension, weakness, numbness, paresthesias, dysarthria, dysphagia, diplopia, confusion,
seizures, and coma. Low levels of diphosphoglycerate may reduce the delivery of oxygen to
peripheral tissues, resulting in tissue anoxia. Hypoxia then leads to an increase in respiratory
rate and respiratory alkalosis, causing phosphorus to move into the cells and potentiating
hypophosphatemia. Hemolytic anemia may lead to pale skin and conjunctivae. It is
thought that hypophosphatemia may predispose a person to infection due to a decrease in
granulocyte function.

Muscle damage may develop as the ATP level in the muscle tissue declines. Clinical
manifestations are muscle weakness, which may be subtle or profound and may affect any
muscle group, muscle pain, and at times acute rhabdomyolysis (disintegration of striated
muscle). Weakness of respiratory muscles may greatly impair ventilation.
Hypophosphatemia also may predispose a person to insulin resistance and thus
hyperglycemia. Chronic loss of phosphorus can cause bruising and bleeding from platelet
dysfunction.

On laboratory analysis, the serum phosphorus level is less than 2.5 mg/dL (0.80
mmol/L) in adults. When reviewing laboratory results, the nurse should keep in mind that
glucose or insulin administration causes a slight decrease in the serum phosphorus level. If
hypophosphatemia is associated with hyperparathyroidism, the serum PTH levels are
increased. Likewise, if etiology of hypophosphatemia is related to increased osteoblastic
activity serum alkaline, phosphatase is increased. X-rays may show skeletal changes of
osteomalacia or rickets.
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Medical Management

Prevention of hypophosphatemia is the goal. In patients at risk for hypophosphatemia,
serum phosphate levels should be monitored closely and correction initiated before deficits
become severe. Adequate amounts of phosphorus should be added to parenteral solutions,
and attention should be paid to the phosphorus levels in enteral feeding solutions.

Severe hypophosphatemia is dangerous and requires prompt attention. Aggressive IV
phosphorus correction is usually limited to the patient whose serum phosphorus levels
decrease to less than 1 mg/dL (0.3 mmol/L) and whose GI tract is not functioning. Possible
dangers of IV administration of phosphorus include tetany from hypocalcemia and
calcifications in tissues (blood vessels, heart, lung, kidney, eyes) from hyperphosphatemia.
IV preparations of phosphorus are available as sodium or potassium phosphate. The rate of
phosphorus administration should not exceed 10 mEq/hr, and the site should be monitored
carefully because tissue sloughing and necrosis can occur with infiltration. In less acute
situations, oral phosphorus replacement is usually adequate.
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Nursing Management

The nurse identifies patients who are at risk for hypophosphatemia and monitors them.
Because malnourished patients receiving parenteral nutrition are at risk when calories are
introduced too aggressively, preventive measures involve gradually introducing the solution
to avoid rapid shifts of phosphorus into the cells.

For patients with documented hypophosphatemia, careful attention is given to
preventing infection because hypophosphatemia may alter the granulocytes. In patients
requiring correction of phosphorus losses, the nurse frequently monitors serum phosphorus
levels and documents and reports early signs of hypophosphatemia (apprehension,
confusion, change in LOC). If the patient experiences mild hypophosphatemia, foods such
as milk and milk products, organ meats, nuts, fish, poultry, and whole grains should be
encouraged. With moderate hypophosphatemia, supplements such as Neutra-Phos capsules
(250 mg phosphorus/capsule) or Fleet’s Phospho-Soda (815 mg phosphorus/5 mL) may be
prescribed.

HYPERPHOSPHATEMIA (PHOSPHORUS EXCESS)

Hyperphosphatemia is a serum phosphorus level that exceeds normal. Various conditions
can lead to this imbalance, but the most common is kidney failure. Other causes include
increased intake, decreased output, or a shift from the ICS to ECS. Other causes include
chemotherapy for neoplastic disease, hypoparathyroidism, metabolic or respiratory acidosis,
diabetic ketoacidosis, acute hemolysis, high phosphate intake, profound muscle necrosis,
and increased phosphorus absorption. The primary complication of increased phosphorus
is metastatic calcification (soft tissue, joints, and arteries), which occurs when the calcium—
magnesium product (calcium x magnesium) exceeds 70 mg/dL.
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Clinical Manifestations and Assessment

An increased serum phosphorus level causes few symptoms. Symptoms that do occur
usually result from decreased calcium levels and soft tissue calcifications. The most
important short-term consequence is tetany. Because of the reciprocal relationship between
phosphorus and calcium, a high serum phosphate level tends to cause a low serum calcium
concentration. Tetany can result, causing tingling sensations in the fingertips and around
the mouth. Anorexia, nausea, vomiting, bone and joint pain, muscle weakness,
hyperreflexia, and tachycardia may occur.

The major long-term consequence is soft tissue calcification, which occurs mainly in
patients with a reduced glomerular filtration rate. High serum levels of inorganic
phosphorus promote precipitation of calcium phosphate in nonosseous sites, decreasing
urine output, impairing vision, and producing palpitations.

On laboratory analysis, the serum phosphorus level exceeds 4.5 mg/dL (1.5 mmol/L) in
adults. Serum phosphorus levels are normally higher in children presumably because of the
high rate of skeletal growth. The serum calcium level is useful also for diagnosing the
primary disorder and assessing the effects of treatments. X-ray studies may show skeletal
changes with abnormal bone development. PTH levels are decreased in
hypoparathyroidism. BUN and creatinine levels are used to assess kidney function. Renal
ultrasonography may be indicated as part of the diagnostic assessment for kidney failure;
bone studies and coronary calcification studies also provide information about the
chronicity and prognosis of kidney failure.
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Medical Management

When possible, treatment is directed at the underlying disorder. For example,
hyperphosphatemia may be related to volume depletion or respiratory or metabolic
acidosis. In kidney failure, elevated PTH production contributes to a high phosphorus level
and bone disease. Measures to decrease the serum phosphate level in these patients include
vitamin D preparations, such as calcitriol, which is available in both oral and parenteral
forms. IV administration of calcitriol does not increase the serum calcium unless its dose is
excessive, thus permitting more aggressive treatment of hyperphosphatemia with calcium-
binding antacids (calcium carbonate or calcium citrate), phosphate-binding gels or antacids,
restriction of dietary phosphate, forced diuresis with a loop diuretic, volume repletion with
saline, and dialysis. Surgery may be indicated for removal of large calcium—phosphorus
deposits.
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Nursing Management

The nurse monitors patients at risk for hyperphosphatemia. If a low-phosphorus diet is
prescribed, the patient is instructed to avoid phosphorus-rich foods such as hard cheese,
cream, nuts, meats, whole-grain cereals, dried fruits, dried vegetables, kidneys, sardines,
sweetbreads, and foods made with milk. When appropriate, the nurse instructs the patient
to avoid phosphate-containing substances such as laxatives and enemas. The nurse also
teaches the patient to recognize the signs of impending hypocalcemia and to monitor for
changes in urine output.
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CHLORIDE IMBALANCES

Chloride, the major anion of the ECF, is found more in interstitial and lymph fluid
compartments than in blood. Chloride is also contained in gastric and pancreatic juices,
sweat, bile, and saliva. The choroid plexus, where cerebrospinal fluid forms in the brain,
depends on sodium and chloride to attract water to form the fluid portion of the
cerebrospinal fluid. Sodium and chloride in water make up the composition of the ECF
and assist in determining osmotic pressure. The serum level of chloride reflects a change in
dilution or concentration of the ECF and does so in direct proportion to the sodium
concentration. Serum osmolality parallels chloride levels as well. The normal serum
chloride level is 97 to 107 mEqg/L (97 to 107 mmol/L). Inside the cell, the chloride level is
4 mEq/L.

Plasma bicarbonate has an inverse relationship with chloride. For example, the carbonic
anhydrase reaction in RBCs generates both hydrogen and bicarbonate from metabolically
produced CO,. Hydrogen facilitates the dissociation of oxygen from hemoglobin. The

intracellular accumulation of bicarbonate is prevented by its movement out of the cell into
the plasma. To maintain electrical neutrality, chloride enters the RBC, a response referred
to as the chloride shift. It is important to note that when the level of one of these three
electrolytes (sodium, bicarbonate, or chloride) is disturbed, the other two are also affected.
Chloride is important not only in maintaining acid—base balance, but it also mediates the
hyperpolarizing effect of many neurotransmitters on the membrane potential. Chloride is
primarily obtained from the diet as table salt.

HYPOCHLOREMIA (CHLORIDE DEFICIT)

Chloride control depends on the intake of chloride and the excretion and reabsorption of
its ions in the kidneys. Chloride is produced in the stomach, where it combines with
hydrogen to form hydrochloric acid. A small amount of chloride is lost in the feces. GI tube
drainage and severe vomiting and diarrhea, laxatives, ileostomy, and fistulas are risk factors
for hypochloremia. Administration of chloride-deficient formulas, low sodium intake,
decreased serum sodium levels, metabolic alkalosis, prolonged therapy with IV dextrose
(water intoxication), diuretic therapy, burns, and fever may also cause hypochloremia. As
chloride decreases (usually because of volume depletion), sodium and bicarbonate ions are
retained by the kidney to balance the loss. Bicarbonate accumulates in the ECF, which
raises the pH and leads to hypochloremic metabolic alkalosis.
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Clinical Manifestations and Assessment

Because hypochloremia rarely occurs in the absence of other abnormalities, signs and
symptoms of hypochloremia are associated with hyponatremia, hypokalemia, and metabolic
alkalosis. Metabolic alkalosis is a disorder that results in a high pH and a high serum
bicarbonate level as a result of excess alkali intake or loss of hydrogen ions. With
compensation, the partial pressure of carbon dioxide in arterial blood (PaCO,) increases to

50 mm Hg. Hyperexcitability of muscles, tetany, hyperactive deep tendon reflexes,
weakness, twitching, and muscle cramps may result. Hypokalemia can cause
hypochloremia, resulting in cardiac arrhythmias. In addition, because low chloride levels
parallel low sodium levels, a water excess may occur. Hyponatremia can cause seizures and
coma.

In addition to the chloride level, sodium and potassium levels are also evaluated because
these electrolytes are lost along with chloride. ABG analysis identifies the acid-base
imbalance, which is usually metabolic alkalosis. The urine chloride level, which is also
measured, decreases in hypochloremia.

281



Medical Management

Treatment involves correcting the cause of hypochloremia and the contributing electrolyte
and acid-base imbalances. Normal saline (0.9% sodium chloride) or half-strength saline
(0.45% sodium chloride) solution is administered by IV to replace the chloride. The
provider may re-evaluate whether the patient receiving a diuretic (loop, osmotic, or
thiazide) should discontinue the medications or change to another diuretic.

Foods high in chloride are provided; these include tomato juice, bananas, dates, eggs,
cheese, milk, salty broth, canned vegetables, and processed meats. A patient who drinks free
water (water without electrolytes) or bottled water excretes large amounts of chloride;
therefore, the patient is instructed to avoid this kind of water. Ammonium chloride, an
acidifying agent, may be prescribed to treat metabolic alkalosis; the dosage depends on the
patient’s weight and serum chloride level. This agent is metabolized by the liver, and its
effects last for about 3 days. Its use should be avoided in patients with impaired liver or
kidney function.
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Nursing Management

The nurse monitors the patient’s 1&O, ABG values, and serum electrolyte levels as well as
LOC and muscle strength and movement. Changes are reported to the provider promptly.
Vital signs are monitored, and respiratory assessment is carried out frequently. The nurse
teaches the patient about foods with high chloride content.

HYPERCHLOREMIA (CHLORIDE EXCESS)

Hyperchloremia exists when the serum level of chloride exceeds 107 mEq/L (107 mmol/L).

283



Pathophysiology

Because chloride has an affinity for sodium and an inverse relationship with bicarbonate,
hyperchloremia is related to hypernatremia, bicarbonate loss, and metabolic acidosis.
Hyperchloremic metabolic acidosis is also known as normal anion gap acidosis (see later
discussion). It is usually caused by the loss of bicarbonate ions via the kidney or the GI tract
with a corresponding increase in chloride ions. Chloride ions in the form of acidifying salts
accumulate and acidosis occurs with a decrease in bicarbonate ions. Hyperchloremia results
from increased intake either by mouth or by isotonic or hypertonic IV fluid administration
(e.g., 9% NaCl has a chloride content of 154 mEq/L. Since normal chloride is 97 to 107
mEq/L, the nurse recognizes that prolonged administration of normal saline can results in
hyperchloremic metabolic acidosis (electroneutrality is maintained by a decrease in the
serum HCOj3~ [bicarbonate or base] concentration in the presence of a high chloride level,

thus a hyperchloremic acidosis ensues). It can also result from decreased chloride excretion
as in hyperparathyroidism, hyperaldosteronism, and kidney failure.

284



Clinical Manifestations and Assessment

The signs and symptoms of hyperchloremia are the same as those of metabolic acidosis,
hypervolemia, and hypernatremia and can include tachypnea; weakness; lethargy; deep,
rapid respirations; diminished cognitive ability; and hypertension. If untreated,
hyperchloremia can lead to a decrease in cardiac output, arrhythmias, and coma. A high
chloride level is often accompanied by a high sodium level and fluid retention. Laboratory
analysis reveals the serum chloride level of 108 mEq/L (108 mmol/L) or greater, the serum
sodium level greater than 145 mEq/L (145 mmol/L), the serum pH less than 7.35, and the
serum bicarbonate level less than 22 mEq/L (22 mmol/L).
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Medical Management

Correcting the underlying cause of hyperchloremia and restoring electrolyte, fluid, and
acid-base balance are essential. Hypotonic IV solutions may be given to restore balance.
Lactated Ringer solution may be prescribed to convert lactate to bicarbonate in the liver,
which increases the base bicarbonate level and corrects the acidosis. IV sodium bicarbonate
may be administered to increase bicarbonate levels, which leads to the renal excretion of
chloride ions as bicarbonate and chloride compete to combine with sodium. Diuretics may
be administered to eliminate chloride as well. Sodium, chloride, and fluids are restricted.
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Nursing Management

Monitoring vital signs, ABG values, and the patient’s I&O status is important to assess the
patient’s status and the effectiveness of treatment. Assessment findings related to
respiratory, neurologic, and cardiac systems are documented, and changes are discussed
with the provider. The nurse teaches the patient about the diet that should be followed to
manage hyperchloremia and maintain adequate hydration.

ACID-BASE DISTURBANCES

Acid—base disturbances are commonly encountered in clinical practice. Identification of the
specific acid-base imbalance is important in identifying the underlying cause of the
disorder and determining appropriate treatment.

Plasma pH is an indicator of hydrogen ion (H*) concentration. Homeostatic
mechanisms keep pH within a normal range (7.35 to 7.45). These mechanisms consist of
buffer systems, the kidneys, and the lungs. The H+* concentration is extremely important:
the greater the concentration, the more acidic the solution and the lower the pH; the lower
the H+* concentration, the more alkaline the solution and the higher the pH. The process
causing an acidemia (condition when the blood is acid) is termed either metabolic or
respiratory acidosis, whereas the process causing an alkalemia (condition when the blood is
alkaline) is either mezabolic or respiratory alkalosis. Blood pH must be kept within narrow
limits because a pH outside the range of 6.8 to 7.8 is incompatible with life.

Buffer systems prevent major changes in the pH of body fluids by removing or releasing
H+; they can act quickly to prevent excessive changes in H* concentration. Hydrogen ions
are buffered by both intracellular and extracellular buffers. The body’s major extracellular
buffer system is the bicarbonate—carbonic acid buffer system, which is assessed when ABGs
are measured. The sources for bicarbonate (HCOj3-) are the intestinal lumen, the pancreas,

kidney, and, to a lesser extent, diet. The role of the kidneys is to reabsorb filtered
bicarbonate and make new bicarbonate. The bicarbonate ion acts as a H+ ion acceptor and
is responsible for buffering 90% of the hydrogen ions in blood. Normally, there are 20
parts of bicarbonate (HCOj3-) to one part of carbonic acid (H,CO3). If this ratio is altered,

the pH will change. It is the ratio of HCO3~ to H,COj that is important in maintaining
pH, not absolute values. Carbon dioxide (CO,) is regulated by the lungs and, when
dissolved in water, becomes carbonic acid (CO, + H,O = H,CO3). Therefore, when CO,

is increased, the carbonic acid content is also increased, and vice versa. If either bicarbonate
or carbonic acid is increased or decreased so that the 20:1 ratio is no longer maintained, an
acid-base imbalance will result. Less important buffer systems in the ECF include the
inorganic phosphates and the plasma proteins. Intracellular buffers include proteins,
organic and inorganic phosphates, and, in RBC, hemoglobin.

The kidneys regulate the bicarbonate level in the ECF; they can regenerate bicarbonate
ions as well as reabsorb them from the renal tubular cells. In respiratory acidosis, the
kidneys respond to the increased CO, (carbon dioxide) and decreased pH by excreting

hydrogen ions and conserving bicarbonate ions to help restore balance. Conversely, in
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respiratory alkalosis, the kidneys™ response to the decreased CO, and increased pH is to
retain hydrogen ions and excrete bicarbonate ions to help restore balance. However, the
renal compensation for imbalances described above is relatively slow (a matter of hours or
days).

The lungs, under the control of the pons and the medulla, regulate the CO, and, thus,
the carbonic acid content of the ECF. They do so by adjusting ventilation in response to
the amount of CO, in the blood. A rise in the partial pressure of CO, in arterial blood

(PaCO,) is a powerful stimulant to respiration. Of course, the partial pressure of oxygen in
arterial blood (PaO,) also influences respiration. However, its effect is not as marked as that
produced by the PaCO,.

In metabolic acidosis, the respiratory rate increases, causing greater elimination of CO,

(to reduce the acid load). In contrast, in metabolic alkalosis, the respiratory rate decreases,
causing CO, to be retained (to increase the acid load). Both mechanisms are an attempt to

return the pH to normal, and the respiratory response is instantaneous.

To review, a normal pH is 7.35 to 7.45 and is associated with three conditions: (1) a
normal level of acid and base; (2) an abnormal process in which too many bases are
produced (alkalosis), and the body counteracts this base load by allowing more acids to
accumulate (20 base to 1 acid ratio maintained); (3) an abnormal process in which too
many acids are produced, and the body counteracts by allowing more base to accumulate
(20 base to 1 acid ratio maintained). The second and third conditions are considered
compensation and will be discussed later in the chapter. If the pH is greater than 7.45, an
alkalemia (blood is excessively alkaline) exists. If the pH is less than 7.35, an acidemia
(blood is excessively acid) exists.
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BASE BICARBONATE IMBALANCES

ACUTE AND CHRONIC METABOLIC ACIDOSIS (BASE
BICARBONATE DEFICIT)

Metabolic acidosis is a clinical disturbance characterized by a low pH (increased H+
concentration) and a low plasma bicarbonate concentration (less than 22 mEq/L). It can be
produced by a gain of hydrogen ions or a loss of bicarbonate, and it is divided clinically
into two forms according to the values of the serum anion gap: high anion gap acidosis and
normal anion gap acidosis. The anion gap reflects unmeasured anions (phosphates, sulfates,
and proteins) in plasma. Recall cations are positively charged ions (Na*, K+, H+), and
anions are negatively charged ions (HCOj3-, CI-). Under normal conditions the ratio of
cation to anion is not equal; that is, the Na* and K+ levels are greater than the number of
HCOj3- and CI-. In actuality, the ECF is, under normal circumstances, electroneutral, and
the sum of cations does equal the sum of anions. However, since not all anions are
measured, there is a gap. The anion gap can be calculated by either one of the following
equations:

(Na* + K+) - (HCO3- + CI-)
or
Na+ - (HCO;5- + CI-)

Potassium is often omitted from the equation because of its low level in the plasma;
therefore, the second equation is used more often than the first.

The normal value for an anion gap is about 8 to 12 mEq/L (8 to 12 mmol/L) without
potassium in the equation. If potassium is included in the equation, the normal value for
the anion gap is 12 to 16 mEq/L (12 to 16 mmol/L). An anion gap greater than 16 mEq/L
(16 mmol/L) is termed a high anion gap metabolic acidosis and results from excessive
accumulation of fixed acid. High anion gap occurs in the ketoacidosis of uncontrolled
diabetes or starvation, lactic acidosis, the late phase of salicylate poisoning, uremia, and
methanol or ethylene glycol toxicity. In each of these situations the excess hydrogen is
buffered by HCOj3-, causing the bicarbonate concentration to fall. This is the reason for
the high anion gap.

Normal anion gap acidosis results from the direct loss of bicarbonate, and can occur in
diarrhea, lower intestinal fistulas, ureterostomies, diuretic therapy, early renal insufficiency,
excessive administration of chloride (recall 0.9% NaCl contains 154 mEq of CI- per liter),
and the administration of parenteral nutrition without bicarbonate or bicarbonate-
producing solutes (e.g., lactate). Pancreatic drains are also associated with the direct loss of
bicarbonate. In these situations, the direct loss of HCOj- is associated with an increase in

plasma chloride, and the anion gap remains normal. This condition is also referred to as
hyperchloremic acidosis.
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Clinical Manifestations and Assessment

Signs and symptoms of metabolic acidosis vary with the severity of the acidosis. They may
include headache, lethargy, confusion, sluggishness, increased respiratory rate and depth,
nausea, and vomiting. Peripheral vasodilation and decreased cardiac output occur when the
pH drops to less than 7. Additional physical assessment findings include decreased blood
pressure, arrhythmias, and shock. Chronic metabolic acidosis is usually seen with CKF.
The bicarbonate and pH decrease slowly, and the patient is asymptomatic until the
bicarbonate is approximately 15 mEq/L or less.

ABG measurements reveal a low bicarbonate level (less than 22 mEq/L) and a low pH
(less than 7.35). Hyperkalemia may accompany metabolic acidosis as a result of the shift of
potassium out of the cells. Later, as the acidosis is corrected, potassium moves back into the
cells and hypokalemia may occur. Hyperventilation decreases the CO, level as a

compensatory action. As stated previously, calculation of the anion gap is helpful in
determining the cause of metabolic acidosis. An ECG detects arrhythmias caused by the
associated increased serum potassium.
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Medical and Nursing Management

Treatment is directed at correcting the underlying metabolic defect. When the problem
results from excessive intake of chloride, treatment is aimed at eliminating the source of the
chloride (discontinuation of offending medication). When necessary, in general bicarbonate
is administered if the pH is less than 7.1 and the serum bicarbonate level is less than 10
mEq/L. Although hyperkalemia occurs with acidosis, hypokalemia may occur with reversal
of the acidosis and subsequent movement of potassium back into the cells. Therefore, the
serum potassium level is monitored closely, and hypokalemia is corrected as acidosis is
reversed.

In chronic metabolic acidosis, low serum calcium levels are treated before the chronic
metabolic acidosis is treated, to avoid tetany resulting from an increase in pH and
subsequent decrease in ionized calcium. Alkalizing agents may be administered if the serum
bicarbonate level is less than 12 mEg/L. Treatment modalities may also include
hemodialysis or peritoneal dialysis.

ACUTE AND CHRONIC METABOLIC ALKALOSIS (BASE
BICARBONATE EXCESS)

Metabolic alkalosis is a clinical disturbance characterized by a high pH (decreased H+
concentration) and a high plasma bicarbonate concentration. It can be produced by a gain
of bicarbonate or a loss of H.
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Pathophysiology

A common cause of metabolic alkalosis is related to volume depletion from vomiting or
gastric suction, with loss of hydrogen and chloride ions. The disorder also occurs in pyloric
stenosis, in which only gastric fluid is lost. Gastric fluid has an acid pH (usually 1 to 3), and
loss of this highly acidic fluid increases the alkalinity of body fluids. Other situations
predisposing the patient to metabolic alkalosis include those associated with loss of
potassium, such as diuretic therapy that promotes excretion of potassium (e.g., thiazides,
furosemide), and excessive adrenocorticoid hormones (as in hyperaldosteronism and
Cushing syndrome).

Hypokalemia produces alkalosis in two ways: (1) the kidneys conserve potassium, and,
therefore, H* excretion increases; and (2) cellular potassium moves out of the cells into the
ECF in an attempt to maintain near-normal serum levels (as potassium ions leave the cells,
hydrogen ions must enter to maintain electroneutrality). A helpful cue to recall the
association of a decreased K+ to alkalosis is “al-K*-low-sis” (Diepenbrock, 2015).

Excessive alkali ingestion from antacids containing bicarbonate or from use of sodium
bicarbonate during cardiopulmonary resuscitation can also cause metabolic alkalosis.

Chronic metabolic alkalosis can occur with long-term diuretic therapy (thiazides or
furosemide), villous adenoma (GI polyp), external drainage of gastric fluids, significant
potassium depletion, cystic fibrosis, and the chronic ingestion of milk and calcium
carbonate.
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Clinical Manifestations and Assessment

Alkalosis is primarily manifested by symptoms related to decreased calcium ionization, such
as tingling of the fingers and toes, dizziness, and hypertonic muscles. The ionized fraction
of serum calcium decreases in alkalosis as more calcium combines with serum proteins.
Because it is the ionized fraction of calcium that influences neuromuscular activity,
symptoms of hypocalcemia are often the predominant symptoms of alkalosis. Respirations
are depressed as a compensatory action by the lungs. Atrial tachycardia may occur. As the
pH increases to greater than 7.6 and hypokalemia develops, ventricular disturbances may
occur. Decreased motility and paralytic ileus may also occur.

Symptoms of chronic metabolic alkalosis are the same as for acute metabolic alkalosis,
and as potassium decreases, frequent premature ventricular contractions or U waves are
seen on the ECG.

Evaluation of ABG reveals a pH greater than 7.45 and a serum bicarbonate
concentration greater than 26 mEq/L. The PaCO, increases as the lungs attempt to

compensate for the excess bicarbonate by retaining CO,. This hypoventilation is more

pronounced in semiconscious, unconscious, or debilitated patients than in alert patients.
The former may develop marked hypoxemia as a result of hypoventilation. Hypokalemia
and hypocalcemia are expected.
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Medical and Nursing Management

Treatment of metabolic alkalosis is aimed at correcting the underlying acid—base disorder.
Because of volume depletion from GI loss, the patient’s fluid I1&O must be monitored
carefully.

Sufficient chloride must be supplied for the kidney to absorb sodium with chloride
(allowing the excretion of excess bicarbonate). Treatment also includes restoring normal
fluid volume by administering sodium chloride fluids (because continued volume depletion
serves to maintain the alkalosis). In patients with hypokalemia, potassium is administered as
KCl to replace both K+ and CI- losses. Carbonic anhydrase inhibitors are useful in treating
metabolic alkalosis in patients who cannot tolerate rapid volume expansion (e.g., patients
with heart failure).
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CARBONIC ACID IMBALANCES

ACUTE AND CHRONIC RESPIRATORY ACIDOSIS (CARBONIC ACID
EXCESS)

Respiratory acidosis is a clinical disorder in which the pH is less than 7.35 and the PaCO,

is greater than 45 mm Hg. It may be either acute or chronic.
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Pathophysiology

Respiratory acidosis is always due to inadequate excretion of CO, with inadequate
ventilation, resulting in elevated plasma CO, concentrations and, consequently, increased

levels of carbonic acid. Any condition that causes hypoventilation is associated with an
elevated PaCO,, and usually a decrease in PaO,. Acute respiratory acidosis occurs in

emergency situations, such as aspiration of a foreign object, atelectasis, diaphragmatic
paralysis, overdose of sedatives, sleep apnea syndrome, administration of high-flow oxygen
to a patient with chronic hypercapnia (excessive CO, in the blood), severe pneumonia, and
acute respiratory distress syndrome. Respiratory acidosis can also occur in diseases that
impair respiratory muscles, such as muscular dystrophy, myasthenia gravis, and Guillain—
Barré syndrome.

Mechanical ventilation may be associated with hypercapnia if the rate of effective
alveolar ventilation is inadequate (respiratory rate or tidal volume too low).

In addition, some disorders, such as pulmonary edema and pneumothorax, may initially
cause hyperventilation, but as respiratory fatigue develops, the CO, level will rise and
acidosis will develop. Therefore, the nurse cannot assume that a clinical condition will
cause a predicted disturbance. Rather, the nurse considers whether the respiratory center is
capable of continuing to exhale the respiratory acid.
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Clinical Manifestations and Assessment

Clinical signs in acute and chronic respiratory acidosis vary. Sudden hypercapnia (elevated
PaCO,) can cause increased pulse and respiratory rate, mental cloudiness, dull headache, or

weakness. An elevated PaCO, causes cerebrovascular vasodilation and increased cerebral

blood flow, particularly when it is greater than 60 mm Hg. Ventricular fibrillation may be
the first sign of respiratory acidosis in anesthetized patients.

If respiratory acidosis is severe, intracranial pressure may increase, resulting in
papilledema and dilated conjunctival blood vessels. Hyperkalemia may result as the
hydrogen concentration overwhelms the compensatory mechanisms and H* moves into
cells, causing a shift of potassium out of the cell.

Chronic respiratory acidosis occurs with pulmonary diseases such as chronic emphysema
and bronchitis, obstructive sleep apnea, and obesity. As long as the PaCO, does not exceed

the body’s ability to compensate, the patient will be asymptomatic. However, if the PaCO,
increases rapidly, cerebral vasodilation will increase the intracranial pressure, and cyanosis
and tachypnea will develop. Patients with chronic obstructive pulmonary disease (COPD)
who gradually accumulate CO, over a prolonged period (days to months) may not develop
symptoms of hypercapnia because compensatory renal changes have had time to occur.
ABG analysis reveals a pH lower than 7.35, a PaCO, greater than 45 mm Hg, and a

variation in the bicarbonate level, depending on the duration of the acute respiratory
acidosis. When compensation (renal retention of bicarbonate) has fully occurred, the
arterial pH may be within the lower limits of normal. Depending on the cause of
respiratory acidosis, other diagnostic measures would include monitoring of serum
electrolyte levels, chest x-ray for determining any respiratory disease, and a drug screen if an
overdose is suspected. An ECG to identify any cardiac arrhythmias may be indicated.
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Medical and Nursing Management

Treatment is directed at treating the cause of the hypoventilation; exact measures vary with
the cause of inadequate ventilation. Pharmacologic agents are used as indicated. For
example, bronchodilators help reduce bronchial spasm, antibiotics are used for respiratory
infections, and thrombolytics or anticoagulants are used for pulmonary emboli.

Pulmonary hygiene measures are initiated, when necessary, to clear the respiratory tract
of mucus and purulent drainage. Adequate hydration (2 to 3 L/day) is indicated to keep the
mucous membranes moist and thereby facilitate the removal of secretions as long as not
contraindicated by cardiac, liver, or kidney disease. Supplemental oxygen is administered as
necessary.

_ N Nursing Alert
_ If the PaCO, is chronically higher than 50 mm Hg, the respiratory center becomes

relatively insensitive to CO, as a respiratory stimulant, leaving hypoxemia as the

major drive for respiration. Oxygen administration may remove the stimulus of
hypoxemia, and the patient develops “carbon dioxide narcosis” unless the situation is quickly
reversed. Additional reasons for the increased CO,, beyond oxygen administration, include
oxygen administration increases the release of CO, from hemoglobin (which would cause the
CO, to rise), or pulmonary arteriolar vasodilation increases perfusion to poorly ventilated alveoli
with O, administration, causing a rise in the CO, (Eﬁ‘ifos & Swenson, 2015; Reid ¢ Innes,
2014). While the exact etz'o/og)/ has not been elucidated for carbon dioxide narcosis, it is pmdem
to administer the amount of oxygen necessary to improve the patient’s oxygen saturation to
approximately 90%. Typically low flow oxygen (24% or 28% or 1-2 L/min) is administered;
however, oxygen administration may need to be above this level. Therefore, the nurse recognizes
that failure to achieve appropriate oxygenation is an indication for assisted ventilation.

Mechanical ventilation may be required to improve pulmonary ventilation.
Inappropriate mechanical ventilation (e.g., increased dead space, insufficient rate or volume
settings, high fraction of inspired oxygen [FiO,] with excessive CO, production) must be

corrected with appropriate changes to the ventilator setting. Proper patient positioning in a
semi-Fowler position facilitates expansion of the chest wall.

ACUTE AND CHRONIC RESPIRATORY ALKALOSIS (CARBONIC
ACID DEFICIT)

Respiratory alkalosis is a clinical condition in which the arterial pH is greater than 7.45 and
the PaCO, is less than 35 mm Hg. As with respiratory acidosis, acute and chronic

conditions can occur.
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Pathophysiology

Respiratory alkalosis is always caused by hyperventilation, which causes excessive “blowing
oft” of CO, and, hence, a decrease in the plasma carbonic acid concentration. Causes of

respiratory alkalosis can include extreme anxiety, hypoxemia, the early phase of salicylate
intoxication (since the medulla is directly stimulated by the drug and the respiratory rate
increases), high fever, gram-negative bacteremia, or inappropriate ventilator settings that do
not match the patient’s requirements. Acute exposure to a high altitude also can result in a
hypoxia-induced hyperventilation, which can take several days before the patient is fully
adapted.

Chronic respiratory alkalosis results from chronic hypocapnia, and decreased serum
bicarbonate levels are the consequence. Chronic hepatic insufficiency and cerebral tumors
are predisposing factors.

299



Clinical Manifestations and Assessment

Clinical signs consist of lightheadedness due to vasoconstriction and decreased cerebral
blood flow, inability to concentrate, numbness and tingling from decreased calcium
ionization, tinnitus, and, sometimes, loss of consciousness. Recall that cerebral blood flow
is significantly decreased by hypocapnia, which is a potent vasoconstrictor; thus many of
the clinical manifestations of respiratory alkalosis are related to the CNS and reduced free
calcium. Cardiac effects of respiratory alkalosis include tachycardia and ventricular and
atrial arrhythmias.

Analysis of ABG reveals an elevated pH (greater than 7.45) as a result of a low PaCO,

(less than 35 mm Hg) and a normal bicarbonate level. (The kidneys cannot alter the
bicarbonate level quickly; it will take up to 3 days for compensation to occur). The
response of the kidneys will be to reduce hydrogen ion excretion (holding on to acids to
maintain the 20:1 relationship) and increase bicarbonate excretion. In the compensated
state, the kidneys have had sufficient time to lower the bicarbonate level to a near-normal
level. Evaluation of serum electrolytes is indicated to identify a decrease in potassium as
hydrogen is pulled out of the cells in exchange for potassium. As the blood pH rises and
blood becomes more alkaline, proteins such as albumin become more negatively charged
causing a higher affinity for binding with free calcium in the bloodstream. As a result, the
ionized portion of calcium decreases, thus symptoms of carpopedal spasms and tetany
occur. A toxicology screen should be performed to rule out salicylate intoxication.

Patients with chronic respiratory alkalosis are usually asymptomatic, and the diagnostic
evaluation and plan of care are the same as for acute respiratory alkalosis.
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Medical and Nursing Management

Treatment depends on the underlying cause of respiratory alkalosis. If the cause is anxiety,
the patient is instructed to breathe more slowly to allow CO, to accumulate. A sedative

may be required to relieve hyperventilation in very anxious patients. Treatment of other
causes of respiratory alkalosis is directed at correcting the underlying problem.
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MIXED ACID-BASE DISORDERS

Patients can simultaneously experience two or more independent acid-base disorders. A
normal pH in the presence of changes in the PaCO, and plasma HCOj3- concentration
immediately suggests a mixed disorder. The only mixed disorder that cannot occur is a
mixed respiratory acidosis and alkalosis because it is impossible to have alveolar
hypoventilation and hyperventilation at the same time. An example of a mixed disorder is
the simultaneous occurrence of metabolic acidosis and respiratory acidosis during
respiratory and cardiac arrest.
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Compensation

Generally, the pulmonary and renal systems compensate for each other to return the pH to
normal. In a single acid-base disorder, the system not causing the problem will try to
compensate by returning the ratio of bicarbonate to carbonic acid to the normal 20:1. The
lungs compensate for metabolic disturbances by changing CO, excretion. The kidneys
compensate for respiratory disturbances by altering bicarbonate retention and H+ secretion.

In respiratory acidosis, excess hydrogen is excreted in the urine, and bicarbonate is
retained. In respiratory alkalosis, the renal excretion of bicarbonate increases, and hydrogen
ions are retained. In metabolic acidosis, the compensatory mechanisms increase the
ventilation rate; in metabolic alkalosis, the respiratory system compensates by decreasing
ventilation to conserve CO, and increase the PaCO,. Because the lungs respond to acid—
base disorders within minutes, compensation for metabolic imbalances occurs faster than
does compensation for respiratory imbalances. Table 4-4 summarizes compensation effects.
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Blood Gas Analysis

Blood gas analysis is often used to identify the specific acid—base disturbance and the degree
of compensation that has occurred (see Boxes 4-1 and 4-2). The analysis is usually based on
an arterial blood sample, but if an arterial sample cannot be obtained, a mixed venous
sample may be used. Results of ABG analysis provide information about alveolar
ventilation, oxygenation, and acid—base balance. The health history, physical examination,
previous blood gas results, and serum electrolytes should always be part of the assessment
used to determine the cause of the acid-base disorder. Before obtaining an ABG from the
radial artery, the nurse assesses patency of the ulnar artery by performing the Allen test
(refer to Chapter 12). Treatment of the underlying condition usually corrects most acid—
base disorders. Table 4-5 compares normal ranges of venous and ABG values.

TABLE 4-4 Acid—Base Disturbances and Compensation

Disorder Initial Event Compensation
Respiratory L pH, T or normal T Renal acid
acidosis HCO,, T PaCO, excretion and
T serum HCO4”
Respiratory T pH, | or normal ! Renal acid
alkalosis HCOs, 1 PaCO; excretion and
L serum
HCO5
Metabolic l pH, 4 HCOq, Hyperventilation
acidosis I PaCO, with resulting
l PaCO;
Metabolic T pH, T HCO,, Hypoventilation
alkalosis T PaCO, with resulting
T PaCO,
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PARENTERAL FLUID THERAPY

When no other route of administration is available, fluids are administered intravenously in
hospitals, outpatient diagnostic and surgical settings, clinics, and homes to replace fluids,
administer medications, and provide nutrients. Typical indications for giving a fluid bolus
include hypotension, low urine output, and inadequate cardiac output for tissue needs
(Rewa & Bagshaw, 2015).
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Purpose

The choice of an IV solution depends on the purpose of its administration. Generally, IV
fluids are administered to achieve one or more of the following goals:

BOX 4-1 Assessing Arterial Blood Gases

The following steps are recommended to evaluate arterial blood gas (ABG) values. They

are based on the assumption that the average values are:

pH=7.4
PaCO, = 40 mm Hg (normal 35 to 45 mm Hg)
HCOj3- = 24 mEq/L (normal 22 to 26 mEq/L)

First, note the pH. It can be high, low, or normal, as follows:

pH greater than 7.4 (alkalosis)
pH less than 7.4 (acidosis)
pH equal to 7.4 (normal)

A normal pH may indicate perfectly normal blood gases, o7 it may be an indication of a
compensated imbalance. A compensated imbalance is one in which the body has been
able to correct the pH by either respiratory or metabolic changes (depending on the
primary problem). For example, a patient with primary metabolic acidosis starts out
with a low bicarbonate level but a normal CO, level. Soon afterward, the lungs try to
compensate for the imbalance by exhaling large amounts of CO, (hyperventilation). As
another example, a patient with primary respiratory acidosis starts out with a high CO,
level; soon afterward, the kidneys attempt to compensate by retaining bicarbonate. If
the compensatory mechanism is able to restore the bicarbonate to carbonic acid ratio
back to 20:1, full compensation (and thus normal pH) will be achieved.

The next step is to determine the primary cause of the disturbance. This is done by
evaluating the PaCO, and HCOj- in relation to the pH.

Example: pH greater than 7.4 (alkalosis)
a. If the PaCO, is less than 35 mm Hg, the primary disturbance is respiratory alkalosis.

(This situation occurs when a patient hyperventilates and “blows off” too much
CO,. Recall that CO, dissolved in water becomes carbonic acid, the acid side of the

“carbonic acid-bicarbonate buffer system.”)
b. If the HCOj3- is greater than 26 mEq/L, the primary disturbance is metabolic

alkalosis. (This situation occurs when the body gains too much bicarbonate, an
alkaline substance. Bicarbonate is the basic or alkaline side of the “carbonic acid—
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bicarbonate buffer system.”)

Example: pH less than 7.4 (acidosis)

a. If the PaCO, is greater than 45 mm Hg, the primary disturbance is respiratory
acidosis. (This situation occurs when a patient hypoventilates and thus retains too
much CO,, an acidic substance.)

b. If the HCO3- is less than 22 mEq/L, the primary disturbance is metabolic acidosis.
(This situation occurs when the body’s bicarbonate level drops, either because of
direct bicarbonate loss or because of gains of acids such as lactic acid or ketones.)

The next step involves determining if compensation has begun. This is done by looking
at the value other than the primary disorder. If it is moving in the same direction as the
primary value, compensation is under way. Consider the following gases:

pH PaCoO, HCO,
(1) 7.2 60 mm Hg 24 mEg/L
(2) 7.4 60 mm Hg 37 mEg/L

The first set (1) indicates acute respiratory acidosis without compensation (the
PaCO, is high, the HCOj3~ is normal). The second set (2) indicates chronic respiratory
acidosis. Note that compensation has taken place; that is, the HCO;3~ has elevated to an
appropriate level to balance the high PaCO, and produce a normal pH.

Two distinct acid-base disturbances may occur simultaneously. These can be
identified when the pH does not explain one of the changes.

Example: Metabolic and respiratory acidosis

a. pH 7.2 decreased acid
b. PaCQO, 52 increased acid
c. HCO, 13 decreased acid

This is an example of metabolic and respiratory acidosis.

BOX 4-2

Guérin, L., Teboul, J., Persichini, R., Dres, M., Richard, C., & Monnet, X. (2015). Effects of passive leg raising

and volume expansion on mean systemic pressure and venous return in shock in humans, Critical Care, 19, 411.

Purpose

The aim of this study was to assess how mean systemic pressure and resistance to venous
return (RVR) behave during passive leg raising (PLR) in cases of fluid responsiveness
and fluid unresponsiveness.
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Design

In 30 patients with an acute circulatory failure, in order to estimate the venous return
curve, the authors constructed the regression line between pairs of cardiac index (CI)
and central venous pressure (CVP). Values were measured during end-inspiratory and
end-expiratory ventilatory occlusions performed at two levels of positive end-expiratory
pressure. The x-axis intercept was used to estimate the mean systemic pressure and the
inverse of the slope to quantify RVR. These measurements were obtained at baseline,
during PLR, and after fluid infusion. Patients in whom fluid infusion increased CI by
more than 15% were defined as “fluid-responders.”

Findings

In fluid-responders (n = 15), CVP and mean systemic pressure significantly increased
(from 7 + 3 t0 9 + 4 mm Hg and from 25 + 13 to 31 + 13 mm Hg, respectively) during
PLR. The mean systemic pressure -CVP gradient significantly increased by 20% to
30% while RVR did not change significantly during PLR. In fluid-nonresponders, CVP
and mean systemic pressure increased significantly, but the mean systemic pressure -
CVP gradient did not change significantly during PLR. PLR did not change the intra-
abdominal pressure in the whole population (14 + 6 mm Hg before vs. 13 + 5 mm Hg
during PLR, p = 0.26) and in patients with intra-abdominal hypertension at baseline
(17 + 4 mm Hg before vs. 16 + 4 mm Hg during PLR, p = 0.14). In the latter group,
PLR increased mean systemic pressure from 22 + 11 to 27 + 10 mm Hg (p < 0.01) and
did not change RVR (5.1 £ 2.6 to 5.2 + 3 mm Hg/min/m?/mL, p = 0.71). In fluid-
responders, mean systemic pressure, CVP and the mean systemic pressure -CVP
gradient significantly increased during fluid infusion while the RVR did not change. In
fluid-nonresponders, CVP and mean systemic pressure increased significantly during
fluid infusion while the mean systemic pressure -CVP gradient and RVR did not
change.

Nursing Implications

Passive leg raising (PLR) significantly increased mean systemic pressure and central
venous pressure (CVP), confirming that it represents a powerful preload challenge
without modifying resistance to venous return. In acute circulatory failure, PLR is a test
that predicts whether cardiac output will increase with volume expansion by
transferring a volume of around 300 mL of venous blood from the lower body toward
the right side of the heart. There are specific rules: the head of the bed should be 45
degrees to begin. PLR should start from the semi-recumbent since trunk lowering and
leg raising should mobilize venous blood from the large splanchnic compartment, thus
magnifying the increasing effects of leg elevation on cardiac preload and increasing the
test’s sensitivity. The nurse should follow institutional protocols on PLR as this
represents a potential test that will mimic a fluid challenge but has the advantage of

having no fluid infused and being rapidly reversible (by lowering the extremities),
thereby avoiding the risks of fluid overload (Monnet & Teboul, 2015).
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¢ To provide water, electrolytes, and/or nutrients to meet daily requirements;
o To replace water and correct electrolyte deficits;

¢ To administer medications and blood products.

IV solutions contain dextrose or electrolytes mixed in various proportions with water.
Pure, electrolyte-free water can never be administered IV because it enters RBCs rapidly
and causes them to rupture.

TABLE 4-5 Normal Values for Arterial and Mixed Venous Blood

Mixed Venous

Parameter Arterial Blood Blood

pH 7.35-7.45 7.33-7.41
PaCQO, 35-45 mm Hg 41-51 mm Hg
PaO,? 80-100 mm Hg 35-40 mm Hg
HCO; 22-26 mEq/L 22-26 mEqg/L
Base excess/deficit 12 mEqg/L +2 mEqg/L
Oxygen saturation over 94% 75%

“At altitudes of 3,000 feet and higher, the values for oxygen are decreased.
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Types of IV Solutions

Crystalloid solutions are often categorized as isotonic, hypotonic, or hypertonic, according
to whether their total osmolality is the same as, less than, or greater than that of plasma (see
earlier discussion of osmolality). Crystalloid fluids generally contain three basic
components: water, electrolytes, and sugar (dextrose).

Electrolyte solutions are considered isotonic if the total electrolyte content (anions +
cations) is approximately 310 mEq/L, hypotonic if the total electrolyte content is less than
250 mEq/L, and hypertonic if the total electrolyte content is greater than 375 mEq/L. The
nurse must also consider a solution’s osmolality, keeping in mind that the osmolality of
plasma is approximately 300 mOsm/L (300 mmol/L). For example, a 10% dextrose
solution has an osmolality of approximately 505 mOsm/L.

When administering parenteral fluids, the nurse monitors the patient’s response to the
fluids, considering the fluid volume, the content of the fluid, and the patient’s clinical
status. Some fluids may actually initiate an inflammatory process within the body,
especially when overused in patients with hemorrhage shock (Horeczko, Green, & Panacek,
2014). Refer to Table 4-6 for various IV solutions.

Nursing Alert
When administering fluids to patients with cardiovascular disease, the nurse assesses

v' for signs of circulatory overload (e.g., cough, dyspnea, pufly eyelids, dependent edema,

weight gain in 24 hours). The lungs are auscultated for crackles. Extreme care is
taken when d&/mz’m’stﬂing bigbly byperwnic sodium ﬂuz’ds (e. 2., 3% or 5% sodium chloride)
because these fluids can be lethal if infused carelessly.

TABLE 4-6 Selected Water and Electrolyte Solutions
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Solution

Comments

Isotonic Solutions

0.89% MNaCl [isotonic, also callad
narmeal saline [NS])

MNa™ 154 mEg/L

CrI 154 mEg/L

{308 mOsm/L)

Also available with varying
concantrations of dextrose {the
most frequently used is a 5%
dextrose concentration)

* An [sotonic solution that expands the ECF volume

= Used in hypovolemic states, resuscitative efforts, shock, diabetic ketoacidosis, metabalic
alkalosis, hypercalcemia, mild Na” deficit

» Supplies an excess of Na™ and CI; can cause FVE and hyperchloremic acidosts if used
in excessive volumes, particularly In patients with compromisad kidney function, heart
fallure, or edema

= Not desirable as-a routine maintenance solution as it provides only Na® and CI" {and
these are provided in excessive amounts)

= Whan mixed with 5% dextrose, the rasulting solution becomes hypertonic in ralation to
plasma and, in addition to the above described electrolyles, provides 170 cal/L

= Only solution that may be administered with bioed products

Lactated Ringer solution

Na® 130 mEg/L

K 4 mEg/L

Ca? 3 mEg/L

CI" 109 mEqg/L

Lactate (metabolized to
bicarbonate)

28 mEg/L (274 mOsmil)

Aiso available with varying
concentrations of dextrose the
most common is 5% dextrosa)

= An isotonic solution that contains multiple electrolytes in roughly the same concentration
as found in plasma {note that solution is lacking in Mg '¥): provides 9 cal/L

= lised in the treatment of hypovolemia, burns, fiuid lost as bile or diarrhea, and for acute
blood loss replacement

= Lactale s rapidly metabolized into HOOQ, in the body, Lactated Ringer solution shauld
not be used in lactic acidosis because the ability to convert lactate into HCOy is
impaired in this disorder

= Not to be given with a pH over 7.5 because bicarbonate Is formed as lactate breaks
down, causing alkalosis

= Should not be used in kidney fallure (because it contains potassium and can cause
hyperkalamia) or in liver diseasa (dus to alterad lactate metabolism)

= Similar to plasma

5% dextrose in watar {D.W)
No electrolytas
50.g of dextrose

= |nitially an isotonic solution, once the dextrose is metabolized it becomes a hypotonic
solution that supplies 170 cal/L and free water to-aid in renal excretion of solutes

« Used in treatment of hypernatremia, fiuld loss, and dehydratian

» Should not be Used in excessive volumes in the sarly postoperative period (when antidi-
uratic hormone sacretion is incraasad due to stress rsaction)

= Should not be used solely in treatment of FVD because it dilutes plasma electrolyte con-
centrations

« Contraindicated in head injury because it may cause increased intracranial pressure

= Should not be used for fluid resuscitation because it can causs hyperglycemia and will
not expand the IVS :

= Should be used with caution in patients with kidney or cardiac disease because of risk of
Tiuid overload

» Elactrolyte-free solutions may cause peripheral circulatory collapse, anuria In patisnts
with sodium deficiency, and increased body fluid loss

= Dver fime, DW without NaGl ean causs water intoxication (ICF volume axeess [FYE]
because the solution is hypotonic

Hypotonic Solutions

0.45% NaCl (half-strength salineg)

Ma' 77 mEq/L

CF 77 mEg/L

{154 mOsm/L}

Also available with varying
concentrations of dextrose
{the most common iz a 5%
concantration)

Hypertonic Solutions

3% NaCl (hypertonic saline)
MNa® 513 mEg/L

CI" 513 mEg/L

{1,026 mOsm/L)

* Pravides Na’, CI', and free water

* Free water is desirable to aid the kidneys in elimination of solute

» Lacking in electrolytes other than Na® and CI-

= When mixed with 5% dextrose, the solution becomes slightly hypertonic to plasma and.
in addition to the above-described electrolytes, provides 170 calll.

« Used to treat hypertonic dehydration, Na® and CI' depletion, and gastric fluid loss

* Not indicated for third-space fluid shifts or increased intracranial pressure

= Administer cautiously because it can cause fluid shifts from vascular system into calls,
resulting in cardiovascular collapse and increased intracranial pressure.

# Used to increase ECF volume, decrease callular swelling

= Highty hypertonic solution used only in critical situations to treat hyponatremia

= Must be administered slowly and cautiously because il can cause intravascular volume
overload and pulmonary edema

* Supplies no calonies

= Assists in removing ICF excess

5% MaCl {hypertonic solution)
Na™ 855 mEg/L

CI” 855 mEg/L

{1710 mOsm/L)

» Highly hypertonic solution used to treat symptamatic hyponatremia

= Administered slowly and cautiously becausa it can cause intravascular volume overload
and pulmonary edema

= Supplies no calories

Colleid Solutions

Dextran in NS or 5% D,W

Available in low-molecubar-
weaight {Dextran 40) and high-
maolecular-weight (Dextran 70)
forms

= Collofd solution Used as volume/plasma expander for intravascular part of ECF

» Affects clotting by coating platelsts and decreasing ability to clot

* Ramains in circulatory system up to 24 hours

= Used to treat hypovolemia in early shock to increase pulse pressure, cardiac output, and
arterial blood pressure '

= Improves microcirculation by decreasing REC aggregation

= Contraindicated in hemarrhage, thrombecytopenia, kidney disease, and severa dehydra-
tien

= Not a substitute for blood or blood products
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Lsotonic Fluids

Isotonic fluids have a total osmolality close to that of the ECF and do not cause RBCs to
shrink or swell. The composition of these fluids may or may not approximate that of the
ECF. Isotonic fluids expand the ECF volume. One liter of isotonic fluid expands the ECF
by 1 L; however, it expands the plasma by only 0.25 L because it is a crystalloid fluid and
diffuses quickly into the ECF compartment. In patients hospitalized for shock, as much as
20 to 40 mL/kg of isotonic fluid boluses may be required initially to maintain renal
perfusion. However, since these fluids expand the IVS, patients with hypertension and
heart failure should be monitored carefully for signs of fluid overload.

DsW

A solution of DsW has a serum osmolality of 252 mOsm/L. Once administered, the
glucose is metabolized rapidly, and this initially isotonic solution then disperses as a
hypotonic fluid, one third extracellular and two thirds intracellular. It is essential to
consider this action of DsW, especially if the patient is at risk for ICP. During fluid

resuscitation, this solution should not be used because of its limited ability to expand the
intravascular volume. Therefore, DsW is used mainly to supply water and to correct an

increased serum osmolality. About 1 L of D5W provides fewer than 200 kcal and is a minor

source of the body’s daily caloric requirements.

Normal Saline Solution

Normal saline (0.9% sodium chloride) solution has a total osmolality of 308 mOsm/L.
Because the osmolality is contributed entirely by electrolytes, the solution remains within
the ECF. For this reason, normal saline solution is often used to correct an extracellular
volume deficit. Normal saline contains only sodium and chloride and does not actually
simulate the ECF. It is used with administration of blood transfusions and to replace large
sodium losses, as in burn injuries. It is not used for heart failure, pulmonary edema, kidney
impairment, or sodium retention. Normal saline does not supply calories. Historically, in
patients with trauma or penetrating injury, initial treatment consisted of large amounts of
isotonic saline administration to maintain a systolic blood pressure greater than 90 mm Hg.
Hemorrhage can also begin a process of coagulopathy, acidosis, and hypothermia within

the body, necessitating a decision for light versus aggressive parenteral fluid administration
(Rewa & Bagshaw, 2015).

Other Isotonic Solutions

Several other solutions contain ions in addition to sodium and chloride and are somewhat
similar to the ECF in composition. Lactated Ringer solution contains potassium and
calcium in addition to sodium and chloride and can be used to correct dehydration and
sodium depletion or to replace GI losses. Lactated Ringer solution contains bicarbonate
precursors as well. Lactated Ringer is typically not used in patients with severe acidosis or in
advanced liver disease, which can affect lactate metabolism.

Hypotonic Fluids
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One purpose of hypotonic solutions is to replace cellular fluid. Another is to provide free
water for excretion of body wastes. At times, hypotonic sodium solutions are used to treat
hypernatremia and other hyperosmolar conditions. Half-strength saline (0.45% sodium
chloride) solution, with an osmolality of 154 mOsm/L, is frequently used. Multiple-
electrolyte solutions are also available. Excessive infusions of hypotonic solutions can lead to
intravascular fluid depletion by causing a fluid shift from blood vessels to cells, resulting in
decreased blood pressure, cellular edema, and cell damage. These solutions exert less
osmotic pressure than the ECF.

Hypertonic Fluids

When normal saline solution or lactated Ringer solution contains 5% dextrose, the total
osmolality exceeds that of the ECF. However, the dextrose is quickly metabolized, and only
the isotonic solution remains. Therefore, any effect on the intracellular compartment is
temporary.

Higher concentrations of dextrose, such as 50% dextrose in water, are administered to
help meet caloric requirements or to treat hypoglycemia in the NPO patient. These
solutions are strongly hypertonic and must be administered into central veins so that they
can be diluted by rapid blood flow.

Saline solutions are also available in osmolar concentrations greater than that of the
ECF. These solutions draw water from the ICF to the ECF and cause cells to shrink. If
administered rapidly or in large quantity, they may cause an extracellular volume excess and
precipitate circulatory overload. As a result, these solutions must be administered cautiously
and usually only when the serum osmolality has decreased to dangerously low levels.
Hypertonic solutions exert an osmotic pressure greater than that of the ECF.

Nursing Alert

Highly hypertonic sodium solutions (3% and 5% sodium chloride) should be

administered only in intensive care settings under close observation because only

small volumes are needed to elevate the serum sodium concentration. These fluids are
administered slowly and in small volumes, and the patient is monitored closely for fluid
overload. Frequent checks of the patient’s electrolyte panel are warranted. The purpose is to
relieve acute manifestations of cerebral edema and to prevent neurologic complications rather
than to spect zcﬂ//y correct the sodium concentration. A long with the sodium solution, the patient

may receive a loop diuretic to prevent ECF volume overload and to increase water excretion.

Other IV Substances

When the patient’s GI tract is unable to tolerate food, nutritional requirements are often
met using the IV route. Parenteral solutions may include high concentrations of glucose,
protein, or fat to meet nutritional requirements (see Chapter 22). The parenteral route may
also be used to administer colloids, plasma expanders, and blood products including packed
RBCs, fresh frozen plasma, and platelets.

Many medications are also delivered by the IV route, either by infusion or directly into
the vein. Because IV medications enter the circulation rapidly, administration by this route
is potentially very hazardous. While all medications may produce reactions, IV medications
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are especially dangerous due to the rapid introduction and absorption within the
bloodstream. Astute nursing includes knowledge of the administration rates and
recommended dilutions for any medication given.
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Nursing Management of the Patient Receiving IV Therapy

The ability to perform venipuncture to gain access to the venous system for administering
fluids and medication is an expected nursing skill in many settings. This responsibility
includes selecting the appropriate venipuncture site and type of cannula and being
proficient in the technique of vein entry. This skill should be mastered by all bedside
nurses, and it is up to each individual nurse to seek out the opportunity to learn and
practice venipuncture.

Preparing to Administer IV Therapy

Before performing venipuncture, the nurse performs hand hygiene, applies gloves, and
informs the patient about the procedure. Next, the nurse selects the most appropriate
insertion site and type of cannula for a particular patient. See Box 4-3 for the factors that
influence these choices. Some institutions have organized specialized “IV therapy” teams
who assist in IV placement and management.

Choosing an IV Site

Veins of the extremities are designated as peripheral locations and are ordinarily the only
sites used by nurses. Because they are relatively safe and easy to enter, arm veins are most
commonly used (Fig. 4-8). The metacarpal, cephalic, basilic, and median veins and their
branches are recommended sites because of their size and ease of access. More distal sites
should be used first, with more proximal sites used subsequently. Leg veins should rarely, if
ever, be used because of the high risk of thromboembolism. Additional sites to avoid
include veins distal to a previous IV infiltration or phlebitic area, sclerosed or thrombosed
veins, an arm with an arteriovenous shunt or fistula, and an arm affected by edema,
infection, blood clot, or skin breakdown.

BOX 4-3 Factors in Selecting a Venipuncture Site

The following factors should be considered when selecting a site for venipuncture:
e Condition of the vein

e Type of fluid or medication to be infused

e Duration of therapy

e Patient’s age and size

e Whether the patient is right- or left-handed

e Patient’s medical history and current health status

e Skill of the person performing the venipuncture
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FIGURE 4-8 Site selection for peripheral cannulation of veins: anterior (palmar) veins at left, posterior
(dorsal) veins at right.

(Adapted from Agur, A. M. R., Lee, M. J., & Boileau Grant, M. J. (1999). Grant’s atlas of anatomy
(10th ed.). Philadelphia, PA: Lippincott Williams & Wilkins.)

Nursing Alert

Due to the interruption in the lymphatic system in patients who have had a

mastectomy or lymph node removal, blood pressure measurements (both manual and

automatic) or IV therapy placement should not occur on the same side. Performing
either of these procedures on the affected arm can cause fluid ro back up in the arm, and
lymphedema (accumulation of lymph fluid) can develop. This is a painful condition that also
increases the risk of infection to the patient.
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Central veins commonly used by physicians and trained advanced practice providers
include the subclavian and internal jugular veins. It is possible to gain access to (or
cannulate) these larger vessels even when peripheral sites have collapsed, and they allow for
the administration of hyperosmolar solutions and vasoconstrictive drugs. However, the
potential hazards are much greater and include inadvertent entry into an artery or the
pleural space, as well as a higher risk of infection.

Ideally, both arms and hands are carefully inspected before choosing a specific
venipuncture site that does not interfere with mobility. For this reason, the antecubital
fossa is avoided, except as a last resort. The most distal site of the arm or hand is generally
used first so that subsequent IV access sites can be moved progressively upward. Refer back
to Box 4-3 for factors to consider in selecting an IV site.

After applying a tourniquet, the nurse palpates and inspects the vein. The tourniquet
remains applied for a maximum of 3 minutes before the tension must be released. The vein
should feel firm, elastic, engorged, and round—not hard, flat, or bumpy. Because arteries
lie close to veins in the antecubital fossa, the vessel should be palpated for arterial pulsation
(even with a tourniquet on), and cannulation of pulsating vessels should be avoided.

Using Venipuncture Devices

Cannulas. Most peripheral access devices are cannulas. “Catheter” and “cannula” are terms
that are used interchangeably. General guidelines for selecting a cannula include the
following:

e Length: 0.75 to 1.25 in long

¢ Diameter: Narrow diameter of the cannula to occupy minimal space within the vein

e Gauge: 20 to 22 gauge for most IV fluids; a larger gauge for caustic or viscous solutions;
14 to 18 gauge preferred for trauma patients and those undergoing surgery; and blood

administration can now safely use as small as a 24-gauge needle (Infusion Nurses
Society, 2011).

Cannulas have an obturator inside a tube that is later removed. The main types of
cannula devices available are those referred to as winged infusion sets (butterfly) with a steel
needle or as over-the-needle catheters with wings; indwelling plastic cannulas that are
inserted over a steel needle; and indwelling plastic cannulas that are inserted through a steel
needle. Scalp vein or butterfly needles are short steel needles with plastic wing handles.
These are easy to insert, but because they are small and nonpliable, infiltration occurs
easily. The use of these needles should be limited to obtaining blood specimens and not for
IV medications because they increase the risk of vein injury and infiltration.

Plastic cannulas inserted through a hollow needle are usually called intracatheters. They
are available in long lengths and are well suited for placement in central locations. Because
insertion requires threading the cannula through the vein for a relatively long distance,
these can be difficult to insert. The most commonly used infusion device is the over-the-
needle catheter. A hollow metal stylet is preinserted into the catheter and extends through
the distal tip of the catheter to allow puncture of the vessel in an effort to guide the catheter
as the venipuncture is performed. The vein is punctured and a flashback of blood appears
in the closed chamber behind the catheter hub. Once the flashback has occurred, the
catheter is threaded through the stylet into the vein, and then the stylet is removed. All
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institutions should carry safety over-the-needle catheter designs with retracting stylets to
protect health care workers from needlestick injuries.

Many types of cannulas are available for IV therapy. Some of the variations in these
cannulas include the thickness of the cannula wall (affects rate of flow), the sharpness of the
insertion needles (determines needle insertion technique), the softening properties of the
cannula (influences the length of time the cannula can remain in place), safety features
(minimizes risk of needlestick injuries and blood-borne exposure), and the number of
lumens (determines the number of solutions that can be infused simultaneously).

Needleless IV Delivery Systems. The federal Needlestick Safety and Prevention Act,
which was signed into law in November 2000, requires needleless systems in an effort to
decrease needlestick injuries and exposure to HIV, hepatitis, and other blood-borne
pathogens. These systems have built-in protection against needlestick injuries and provide a
safe means of using and disposing of an IV administration set (which consists of tubing, an
area for inserting the tubing into the container of IV fluid, and an adapter for connecting
the tubing to the needle). Numerous companies produce needleless components. IV line
connectors allow the simultaneous infusion of IV medications and other intermittent
medications (known as a piggyback delivery) without the use of needles. Technology is
advancing and moving away from use of the traditional stylet. Many examples of these
devices are on the market. Each institution must evaluate products to determine its own
needs based on Occupational Safety and Health Administration (OSHA) guidelines and
the institution’s policies and procedures.

Peripherally Inserted Central Catheter or Peripheral- Midline Catheter Access Lines.
Patients who need moderate- to long-term parenteral therapy often receive a peripherally
inserted central catheter (PICC or PIC line) or a peripheral-midline catheter. These
catheters are also used for patients with limited peripheral access who require IV antibiotics,
blood, vasopressors, or parenteral nutrition. For these devices to be used, the median
cephalic, basilic, and cephalic veins must be patent and undamaged. Typically insertion of
these catheters is performed by specialized nurses who are trained in the use of them as well
as in the use of ultrasonography (which is used to visualize the vein to be cannulized).

If these veins are damaged, then central venous access via the subclavian or internal
jugular vein, or surgical placement of an implanted port or a vascular access device, must be
considered as an alternative. Table 4-7 compares peripherally inserted central and
peripheral-midline catheters.

The provider prescribes the line and the solution to be infused. Insertion of either
catheter requires sterile technique. The size of the catheter lumen chosen is based on the
type of solution, the patient’s body size, and the vein to be used. The patient’s consent is
obtained before use of these catheters. Use of the dominant arm is recommended as the site
for inserting the cannula into the superior vena cava to ensure adequate arm movement,
which encourages blood flow and reduces the risk of dependent edema or emboli
formation. Contraindications to arm choice include prior mastectomy, pacemaker
placement, hemiparesis, and dialysis shunt. Review each institution’s policy regarding
PICC lines for further contraindications.

Teaching the Patient
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Except in emergency situations, a patient should be prepared in advance for an IV infusion.
The venipuncture, the expected length of infusion, and activity restrictions are explained.
Then, the patient should have an opportunity to ask questions and express concerns. For
example, some patients believe that they will die if small bubbles in the tubing enter their
veins. After acknowledging this fear, the nurse can explain that usually only relatively large
volumes of air administered rapidly are dangerous.

Preparing the IV Site

Before preparing the skin, the nurse should ask the patient whether he or she is allergic to
latex or iodine, products commonly used in preparing for IV therapy. Excessive hair at the
selected site may be removed by clipping to increase the visibility of the veins and to
facilitate insertion of the cannula and adherence of dressings to the IV insertion site.
Shaving should not be performed due to increased risk of infection.

Because infection can be a major complication of IV therapy, the IV device, the fluid,
the container, and the tubing must be sterile. The insertion site is scrubbed with a sterile
pad soaked in 10% povidone—iodine (Betadine) or chlorhexidine gluconate solution for 30
seconds, working in a circular motion from the center of the area to the periphery and
allowing the area to air dry for approximately 2 minutes. The site should not be wiped with
70% alcohol because the alcohol negates the effect of the disinfecting solution. (Alcohol
pledgets are used for 30 seconds instead, only if the patient is allergic to iodine.) The nurse
must perform hand hygiene and put on gloves. Gloves (nonsterile, disposable) must be
worn during the venipuncture procedure because of the likelihood of coming into contact
with the patient’s blood.

TABLE 4-7 Comparison of Peripherally Inserted Central and Peripheral-Midline

Catheters
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Peripherally Inserted Central Catheter (PICC)

Peripheral-Midline Catheter

Indications Parenteral nutrition; IV fluid replacement; Parenteral nutrition; IV fluid replacement;
administration of chemotherapy agents, administration of analgesics and antibiotics (no
analgesics, and antibiotics; removal of blood solution or medications with a pH less than
specimens 5 or greater than 9 or osmolarity greater than

500 mOsm/L); removal of blood specimens

Features Single- and double-lumen catheters available Single- and double-lumen catheters available 7.5~
40-60 cm long; gauge variable (16-24 gauge) 20 cm long; gauge variable (16-24 gauge). Can

increase two gauges in size as it softens

Material Radiopaque, polymer (polyurethane), Silastic Silicone, polyurethane, and their derivatives;

materials. Flexible.

available impregnated with heparin to |
thrombogenicity (radiopaque or clear, with
radiopaque strip)

Insertion sites

Venipuncture performed in the antecubital fossa,
above or below it into the basilic, cephalic, or
axillary veins of the dominant arm. The median
basilic is the ideal insertion site.

Venipuncture performed 1Yz in above or below the
antecubital fossa through the cephalic, basilic, or
median cubital vein.

Catheter placement

The tip of the catheter lies in the superior vena
cava. The catheter is placed via the basilic or
cephalic vein at the antecubital fossa.

Between the antecubital area and the head of the
clavicle (tip in axilla region). The tip terminates
in the proximal portion of the extremity below
the axilla and proximal to central veins and is
advanced 3-10in

Insertion method

Through-the-needle technique, with or without a
guide wire, breakaway needle with introducer or
cannula with introducer (peel-away sheath). (A
peripherally inserted central catheter can also be
used as a midline catheter.)

No separate guide wire or introducer is needed.
Stiff catheter is passed using the catheter
advancement tab.

Insertion can be accomplished at the bedside
using sterile technique. Arm to be used should
be positioned in abduction to 90-degree angle.
Consent is required

Insertion can be accomplished at the bedside
using sterile technique. Arm to be used should
be positioned in abduction to 45-degree angle.
Consent is required

Catheter may stay in place for up to 12 months or
as long as required without complications

Catheter may stay in place for 2-4 weeks

Patential
complications

Malposition, pneumothorax, hemothorax,
hydrothorax, arrhythmias, nerve or tendon
damage, respiratory distress, catheter embolism,
thrombophlebitis, or catheter occlusion.
Compared with centrally placed catheters,
venipuncture in the antecubital space reduces
risk of insertion complications

Thrombeosis, phlebitis, air embolism, infection,
vascular perforation, bleeding, catheter
transection, occlusion

Contraindications

Dermatitis, cellulitis, bumns, high fluid volume
infusions, rapid bolus injections, hemodialysis,
and venous thrombosis. No clamping of this
catheter or splinting of the arm permitted. No
blood pressure or tourniquets to be used on
extremity where PICC is inserted.

Dermatitis, cellulitis, burns, high fluid volume
infusions, rapid bolus injection, hemodialysis,
and venous thrombosis. No blood pressure or
tourniquet to be used on extremity where midline
catheter is placed

Catheter
maintenance

Sterile dressing changes according to agency
policy and procedures. Generally, dressing is
changed every 2-3 days or when wet, soiled,
or nonocclusive. Line is flushed every shift
with 3 mL normal saline followed by 3 mL of
heparin (100 U/mL) per lumen. The nurse follows
institutional policy for flushing catheter

Sterile dressing changes according to agency
policy and procedures. Generally, dressing is
changed every 2-3 days or when wet, soiled,
or nonocclusive. Line is flushed after each
infusion or every shift with 5-10 mL normal
saline followed by 1 mL of heparin (100 U/mL).
Catheter must be anchored securely to prevent
its dislodgment. The nurse follows institutional
policy for flushing catheter

320



Postplacement

Chest x-ray needed to confirm placement of
catheter tip

Chest x-ray to assess placement may be obtained
if unable to flush catheter, if no free flow blood
return, if difficulty with catheter advancement,
or if guide wire is difficult to remove or bent on
removal

Assessment Daily measurement of arm circumference (4 in Daily measurement of arm circumference (4 in
above insertion site) and length of exposed above insertion site) and length of exposed
catheter catheter

Removal Catheter should be removed when no longer Catheter should be removed when no longer
indicated for use, if contaminated, or if indicated for use, if contaminated, or if
complications occur complications occur

Arm is abducted during removal. Patient should be  Arm is abducted during removal
in a dorsal recumbent position with head of bed
flat and should perform the Valsalva maneuver
while catheter is withdrawn

Pressure is applied on removal with a sterile Pressure is applied on removal with a sterile
dressing and antiseptic cintment to site. dressing and antiseptic ointment to site.
Dressing is changed every 24 hours until Dressing is changed every 24 hours until
epithelialization occurs epithelialization occurs

Advantages Reduces cost and avoids repeated venipunctures Reduces cost and avoids repeated venipunctures

compared with centrally placed catheters.

compared with centrally placed catheters.

Decreases incidence of catheter-related
infections

Decreases incidence of catheter-related
infections

Performz'ng Venipuncture

IV therapy initiation is a specialized nursing skill. Institutional policies and procedures
determine whether all nurses must be certified to perform venipuncture. A nurse certified
in IV therapy or an IV team can be consulted to assist with initiating IV therapy. Refer to
each institution’s guidelines on venipuncture for specific policies regarding this skill.

Understanding Factors Affecting Flow

The flow of an IV infusion is governed by the same principles that govern fluid movement
in general. Flow is directly proportional to the height on the infusion. Raising the infusion
bag may improve sluggish flow. The clamp on IV tubing regulates the flow by changing the
tubing diameter. In addition, the flow is faster through large-gauge rather than small-gauge
cannulas. Issues such as length of IV tubing and viscosity of the fluid being infused may
also affect the flow rate.

Monitoring Flow

Because so many factors influence gravity flow, a solution does not necessarily continue to
run at the speed originally set. Therefore, the nurse monitors IV infusions frequently to
make sure that the fluid is flowing at the intended rate. The IV container should be marked
with tape to indicate at a glance whether the correct amount has infused. The flow rate is
calculated when the solution is originally started and then monitored at least hourly. To
calculate the flow rate, the nurse determines the number of drops delivered per milliliter;
this varies with equipment and is usually printed on the administration set packaging. In an
effort to decrease the amount of medication errors, it has become standard for all
intermittent IV infusions to be given with an electronic infusion device.

A variety of electronic infusion devices are available to assist in IV fluid delivery. These
devices allow more accurate administration of fluids and medications than is possible with
routine gravity-flow setups. A pump is a positive-pressure device that uses pressure to infuse
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fluid at a pressure of 10 psi; newer models use a pressure of 5 psi. The pressure exerted by
the pump overrides vascular resistance (increased tubing length, low height of the IV
container).

Volumetric pumps calculate the volume delivered by measuring the volume in a
reservoir that is part of the set and is calibrated in milliliters per hour (mL/hr). A controller
is an infusion assist device that relies on gravity for infusion; the volume is calibrated in
drops (gtt) per minute. A controller uses a drop sensor to monitor the flow. Factors
essential for the safe use of pumps include alarms to signify the presence of air in the IV line
or an occlusion. The standard for the accurate delivery of fluid or medication via an
electronic IV infusion pump is plus or minus 5%. The manufacturer’s directions must be
read carefully before use of any infusion pump or controller because there are many
variations in available models. Use of these devices does not eliminate the need for the
nurse to monitor the infusion and the patient frequently; however, it does limit the amount
of bedside drug calculations and medication administration errors.

Flushing of a vascular device is performed to ensure patency and to prevent the mixing
of incompatible medications or solutions. This procedure should be carried out at
established intervals, according to hospital policy and procedure, especially for
intermittently used catheters. Most manufacturers and researchers suggest the use of saline
for flushing. The volume of the flush solution should be at least twice the volume capacity
of the catheter. The catheter should be clamped before the syringe is completely empty and
withdrawn to prevent reflux of blood into the lumen, which could cause catheter clotting
and infiltration.

Discontinuing an Infusion

The removal of an IV catheter is associated with two possible dangers: bleeding and
catheter embolism. To prevent excessive bleeding, a dry, sterile pressure dressing should be
held over the site as the catheter is removed. Firm pressure is applied until hemostasis
occurs.

If a plastic IV catheter is severed, the patient is at risk for catheter embolism. To detect
this complication when the catheter is removed, the nurse compares the expected length of
the catheter with its actual length. Plastic catheters should be withdrawn carefully and their
length measured to make certain that no fragment has broken off in the vein.

Great care must be exercised when using scissors around the dressing site. If the catheter
clearly has been severed, the nurse can attempt to occlude the vein above the site by
applying a tourniquet to prevent the catheter from entering the central circulation (until
surgical removal is possible). However, as always, it is better to prevent a potentially fatal
problem than to deal with it after it has occurred. Fortunately, catheter embolism can be
prevented easily by following simple rules:

¢ Avoid using scissors near the catheter.
¢ Avoid withdrawing the catheter through the insertion needle.
o Follow the manufacturer’s guidelines carefully (e.g., cover the needle point with the

bevel shield to prevent severance of the catheter).

Managing Systemic Complications
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IV therapy predisposes the patient to numerous hazards, including both local and systemic
complications. Systemic complications occur less frequently but are usually more serious
than are local complications. They include circulatory overload, air embolism, febrile
reaction, and infection.

Overloading the circulatory system with excessive IV fluids causes increased blood
pressure and CVP. Signs and symptoms of fluid overload include moist crackles on
auscultation of the lungs, edema, weight gain, dyspnea, and respirations that are shallow
and have an increased rate. Possible causes include rapid infusion of an IV solution or
hepatic, cardiac, or kidney disease. The risk of fluid overload and subsequent pulmonary
edema is especially increased in elderly patients with cardiac disease; this is referred to as
circulatory overload.

The treatment for circulatory overload is decreasing the IV rate, monitoring vital signs
frequently, assessing breath sounds, and placing the patient in a high Fowler position. The
provider is contacted immediately. This complication can be avoided by using an infusion
pump for infusions and by carefully monitoring all infusions. Complications of circulatory
overload include heart failure and pulmonary edema.

The risk of air embolism is rare but ever-present. It is most often associated with
cannulation of central veins. Manifestations of air embolism include dyspnea and cyanosis;
hypotension; weak, rapid pulse; loss of consciousness; and chest, shoulder, and low back
pain. Treatment calls for immediately clamping the cannula and replacing a leaking or
open infusion system, placing the patient on the left side in the Trendelenburg position,
assessing vital signs and breath sounds, and administering oxygen. Air embolism can be
prevented by using a Luer Lock adapter on all lines, filling all tubing completely with
solution, and using an air detection alarm on an IV pump. Complications of air embolism
include shock and death. The amount of air necessary to induce death in humans is not
known; however, the rate of entry is probably as important as the actual volume of air.

Pyrogenic substances in either the infusion solution or the IV administration set can
induce a febrile reaction and septicemia. Signs and symptoms include an abrupt
temperature elevation shortly after the infusion is started, backache, headache, increased
pulse and respiratory rate, nausea and vomiting, diarrhea, chills and shaking, and general
malaise. In severe septicemia, vascular collapse and septic shock may occur. Causes of
septicemia include contamination of the IV product or a break in aseptic technique,
especially in immunocompromised patients. Treatment is symptomatic and includes
culturing of the IV cannula, tubing, or solution if it is suspect as well as establishing a new
IV site for medication or fluid administration. See Chapter 54 for a discussion of septic
shock.

Infection ranges in severity from local involvement of the insertion site to systemic
dissemination of organisms through the bloodstream, as in septicemia. Measures to prevent
infection are essential at the time the IV line is inserted and throughout the entire infusion.
Prevention includes the following:

o Careful hand hygiene before every contact with any part of the infusion system or the
patient

¢ Examining the IV containers for cracks, leaks, or cloudiness; these findings may indicate
a contaminated solution

o Using strict aseptic technique
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¢ Firmly anchoring the IV cannula to prevent to-and-fro motion

e Inspecting the IV site daily and replacing a soiled or wet dressing with a dry sterile
dressing (antimicrobial agents that should be used for site care may include 2% tincture
of iodine, 10% povidone—iodine, alcohol, or chlorhexidine gluconate, used alone or in
combination per the institution’s policy)

¢ Disinfecting injection/access ports with antimicrobial solution before use

¢ Removing the IV cannula at the first sign of local inflammation, contamination, or
complication

o Replacing the peripheral IV cannula every 72 hours, or as indicated

¢ Replacing the IV cannula inserted during emergency conditions (with questionable
asepsis) as soon as possible

e Using a 0.2-&b.mu;m air-eliminating and bacteria/particulate retentive filter with non—
lipid-containing solutions that require filtration. The filter can be added to the proximal
or distal end of the administration set. If added to the proximal end between the fluid
container and the tubing spike, the filter ensures sterility and particulate removal from
the infusate container and prevents inadvertent infusion of air. If added to the distal end
of the administration set, it filters air particles and contaminants introduced from add-
on devices, secondary administration sets, or interruptions to the primary system. The
nurse would choose where to place the filter depending on whether the administration
set is on a dedicated line.

¢ Replacing the solution bag and administration set in accordance with agency policy and
procedure

¢ Infusing or discarding medication or solution within 24 hours of its addition to an
administration set

¢ Changing primary and secondary continuous administration sets every 96 hours, or
immediately if contamination is suspected (Ling et al., 2016)

¢ Changing primary administration sets containing lipid-based solutions every 24 hours,
or immediately if contamination is suspected (Ling et al., 2016).

Managing Local Complications

Local complications of IV therapy include infiltration and extravasation, phlebitis,
thrombophlebitis, hematoma, and clotting of the needle.

Infiltration is the unintentional administration of a nonvesicant solution or medication
into surrounding tissue. This can occur when the IV cannula dislodges or perforates the
wall of the vein. Infiltration is characterized by edema around the insertion site, leakage of
IV fluid from the insertion site, discomfort and coolness in the area of infiltration, and a
significant decrease in the flow rate. When the solution is particularly irritating, sloughing
of tissue may result. Close monitoring of the insertion site is necessary to detect infiltration
before it becomes severe.

Infiltration is usually easily recognized if the insertion area is larger than the same site of
the opposite extremity; however, it is not always so obvious. A common misconception is
that a backflow of blood into the tubing proves that the catheter is properly placed within
the vein. However, if the catheter tip has pierced the wall of the vessel, IV fluid will seep
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into tissues as well as flow into the vein. Although blood return occurs, infiltration has
occurred as well. A more reliable means of confirming infiltration is to apply a tourniquet
above (or proximal to) the infusion site and tighten it enough to restrict venous flow. If the
infusion continues to drip despite the venous obstruction, infiltration is present.

As soon as the nurse notes infiltration, the infusion should be stopped, the IV
discontinued, and a sterile dressing applied to the site after careful inspection to determine
the extent of infiltration. The infiltration of any amount of blood product, irritant, or
vesicant is considered the most severe.

The IV infusion should be started in a new site or proximal to the infiltration if the
same extremity must be used again. A warm compress may be applied to the site if small
volumes of noncaustic solutions have infiltrated over a long period or if the solution was
isotonic with a normal pH; the affected extremity should be elevated to promote the
absorption of fluid. If the infiltration is recent and the solution was hypertonic or had an
increased pH, a cold compress may be applied to the area. Infiltration can be detected and
treated early by inspecting the site every hour for redness, pain, edema, coolness at the site,
and IV fluid leaking from the IV site. Using the appropriate size and type of cannula for
the vein prevents this complication.

Extravasation is similar to infiltration with an inadvertent administration of vesicant or
irritant solution or medication into the surrounding tissue. Medications such as dopamine,
calcium preparations, and chemotherapeutic agents can cause pain, burning, and redness at
the site. Blistering, inflammation, and necrosis of tissues can occur. The extent of tissue
damage is determined by the concentration of the medication, the quantity that
extravasated, the location of the infusion site, the tissue response, and the duration of the
process of extravasation.

The infusion must be stopped and the provider notified promptly. The agency’s
protocol to treat extravasation is initiated; the protocol may indicate specific treatments,
including antidotes specific to the medication that extravasated, and may indicate whether
the IV line should remain in place or be removed before treatment. The protocol often
specifies infiltration of the infusion site with an antidote prescribed after assessment by the
provider, removal of the cannula, and application of warm compresses to sites of
extravasation from vinca alkaloids or cold compresses to sites of extravasation from
alkylating and antibiotic vesicants (Al-Benna, O’Boyle, & Holley, 2013). The affected
extremity should not be used for further cannula placement. Thorough neurovascular
assessments of the affected extremity must be performed frequently.

Reviewing the institution’s IV policy and procedures, incompatibility charts and
checking with the pharmacist before administering any IV medication, whether given
peripherally or centrally, is a prudent way to determine incompatibilities and vesicant
potential to prevent extravasation. Careful, frequent monitoring of the IV site, avoiding
insertion of IV devices in areas of flexion, securing the IV line, and using the smallest
catheter possible that accommodates the vein help minimize the incidence and severity of
this complication. In addition, when vesicant medication is administered by IV push, it
should be given through a side port of an infusing IV solution to dilute the medication and
decrease the severity of tissue damage if extravasation occurs.

Signs of phlebitis and infiltration may be assessed using a scale such as the Infusion
Nurses Society (INS) infiltration scale (Ray-Barruel, Polit, Murfield, & Rickard, 2014).
The scale ranges from 0, or no edema, to 4, which includes pitting edema, moderate to
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severe pain at the site, or circulatory impairment. Extravasation should always be rated as a
grade 4 on the infiltration scale.

Phlebitis is defined as inflammation of a vein, which can be categorized as chemical,
mechanical, or bacterial; however, two or more of these types of irritation often occur
simultaneously. Chemical phlebitis can be caused by an irritating medication or solution
(increased pH or high osmolality of a solution), rapid infusion rates, and medication
incompatibilities. Mechanical phlebitis results from long periods of cannulation, catheters
in flexed areas, catheter gauges larger than the vein lumen, and poorly secured catheters.
Bacterial phlebitis can develop from poor hand hygiene, lack of aseptic technique, failure to
check all equipment before use, and failure to recognize early signs and symptoms of
phlebitis. Other factors include poor venipuncture technique, catheter in place for a
prolonged period, and failure to adequately secure the catheter. Phlebitis is characterized by
a reddened, warm area around the insertion site or along the path of the vein, pain or
tenderness at the site or along the vein, and swelling. The likelihood of phlebitis increases
with the length of time the IV line is in place, the composition of the fluid or medication
infused (especially its pH and tonicity), the size and site of the cannula inserted, ineffective
filtration, inadequate anchoring of the line, and the introduction of microorganisms at the
time of insertion. Treatment consists of discontinuing the IV and restarting it in another
site as well as applying a warm, moist compress to the affected site. Phlebitis can be
prevented by using aseptic technique during insertion, using the appropriate-size cannula or
needle for the vein, considering the composition of fluids and medications when selecting a
site, observing the site hourly for any complications, anchoring the cannula or needle well,
and changing the IV site according to agency policy and procedures.

Thrombophlebitis refers to the presence of a clot plus inflammation in the vein. It is
evidenced by localized pain, redness, warmth, and swelling around the insertion site or
along the path of the vein, immobility of the extremity because of discomfort and swelling,
sluggish flow rate, fever, malaise, and leukocytosis.

Treatment includes discontinuing the IV infusion; applying a cold compress first, to
decrease the flow of blood and increase platelet aggregation, followed by a warm compress;
elevating the extremity; and restarting the line in the opposite extremity. If the patient has
signs and symptoms of thrombophlebitis, the IV line should not be flushed (although
flushing may be indicated in the absence of phlebitis to ensure cannula patency and to
prevent mixing of incompatible medications and solutions). The catheter must be removed
promptly. In some circumstances, the catheter tip may be sent to the laboratory for culture,
and it should be removed and placed in a sterile container prior to sending to the lab.
Thrombophlebitis can be prevented by avoiding trauma to the vein at the time the IV is
inserted, observing the site every hour, and checking medication additives for compatibility.

A hematoma results when blood leaks into tissues surrounding the IV insertion site.
Leakage can result if the opposite vein wall is perforated during venipuncture, the needle
slips out of the vein, or insufficient pressure is applied to the site after removal of the needle
or cannula. The signs of a hematoma include ecchymosis, immediate swelling at the site,
and leakage of blood at the insertion site.

Treatment includes removing the needle or cannula and applying light pressure with a
sterile, dry dressing; applying ice for 24 hours to the site to avoid extension of the
hematoma; elevating the extremity; assessing the extremity for any circulatory, neurologic,
or motor dysfunction; and restarting the line in the other extremity if indicated. A
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hematoma can be prevented by carefully inserting the needle and by using diligent care
with patients who have a bleeding disorder, are taking anticoagulant medication, or have
advanced liver disease.

Blood clots may form in the IV line as a result of kinked IV tubing, a very slow infusion
rate, an empty IV bag, or failure to flush the IV line after intermittent medication or
solution administrations. The signs are decreased flow rate and blood backflow into the IV
tubing. If blood clots in the IV line, the infusion must be discontinued and restarted in
another site with a new cannula and administration set. The tubing should not be irrigated
or milked. Neither the infusion rate nor the solution container should be raised, and the
clot should not be aspirated from the tubing. Clotting of the needle or cannula may be
prevented by not allowing the IV solution bag to run dry, taping the tubing to prevent
kinking and maintain patency, maintaining an adequate flow rate, and flushing the line
after intermittent medication or other solution administration. In some cases, a specially
trained nurse or provider may inject a thrombolytic agent.

CHAPTER REVIEW

Critical Thinking Exercises

l. A 28-year-old man with a history of diabetes mellitus has an open fracture of the tibia as
the result of a motorcycle crash. In the emergency department, his temperature is 103°F.
His laboratory test results are as follows: blood glucose, 450 mg/dL; BUN, 35 mg/dL;
sodium, 140 mEq/L; potassium, 4.1 mEq/L; pH, 7.1; PCO,, 10 mm Hg; and HCOj;-,
12 mEq/L. His urine ketones are 3+. What fluid and electrolyte or acid—base disorders is
the patient experiencing? What IV fluids would you anticipate being prescribed? Give
the rationale for their use. What treatments would address the patient’s fluid and
electrolyte or acid—base disorders?

Ny

A 30-year-old woman comes to the emergency department with nausea, confusion,
dehydration, and oliguria. Her mother reports that she has been depressed after losing
her job as a bank executive. An empty bottle of aspirin was found in her bathroom sink.
Her laboratory values are as follows: pH, 7.35; PaCO,, 16 mm Hg; PaO,, 98 mm Hg;

and HCOj3-, 15 mEq/L. What acid-base disorder does this patient have? What

treatments and relevant nursing actions related to the underlying disorder and its
treatment should the nurse anticipate?

3. A 58-year-old woman is vomiting bright red blood. She is hypotensive. Her pulse rate is
108 bpm, and her pulse is weak and thready. Her ABG results are as follows: pH, 7.34;
PaCO,, 35 mm Hg; PaO,, 69 mm Hg; and HCOj3-, 20 mEq/L. Her hemoglobin is 4

g/dL. How do you interpret the patient’s blood gas values? What treatment would you

anticipate?

NCLEX-Style Review Questions

I. A nurse is analyzing her patient’s ABG values. Which result is inconsistent with the
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diagnosis of respiratory acidosis?
a pH7.3

b. PaCO, 50

c. Hyperventilation (PaCO, 25)

d. Hypoventilation (PaCO, 60)

. A patient is diagnosed with SIADH. What disturbance should the nurse be aware of

related to this diagnosis?

a. Excess water loss

b. Dilutional hyponatremia

c. Serum sodium level of 148 mg/dL

d. Decreased urine osmolality

. A nurse working on a trauma unit is initiating IV fluids for a patient. For what

condition would the nurse administer normal saline?
a. Renal impairment

b. Pulmonary edema

c. Burns

d. Heart failure

. When entering a patient’s room, the nurse notices blood clots in the IV line. What is the

most appropriate nursing intervention at this time?
a. Milk the tubing,.

b. Discontinue the infusion.

c. Irrigate the tubing and catheter.

d. Aspirate the clot from the tubing.

. What does the nurse expect to see on the ECG reading when serum potassium levels rise

to greater than 6 mEq/L?

a. Peaked, widened T waves
b. ST-segment elevation

c. Lengthened QT interval
d. ST-segment depression

Try these additional resources, available at http://thepoint.lww.com/Honan2e, to
enhance your learning and understanding of this chapter:

e NCLEX-Style Student Review Questions

e Journal Articles
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References and selected readings associated with this chapter can be found on the

website that accompanies the book. Visit http://thepoint.lww.com/Honan2e to access
the references and other additional resources associated with this chapter.
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CHAPTER 5

Perioperative Nursing

Joann Preece

Learning Objectives

After reading this chapter, you will be able to:

= D=

Define the three phases of perioperative nursing.

Describe a comprehensive preoperative assessment to identify surgical risk factors.
Identify legal and ethical considerations related to informed consent.

Describe the immediate preoperative preparation, and intraoperative and
postoperative management of the surgical patient.

Identify the nurse’s role in patient safety and regulatory compliance in the
perioperative setting.

Describe the principles of surgical asepsis.

Identify adverse effects of surgery and anesthesia.

Describe types of anesthetic approaches and the implications for nursing care in the
perioperative setting.

Describe perioperative nursing measures that decrease the risk for complications.

Surgery, whether elective or emergent, is a stressful, complex event. The special field known
as perioperative and perianesthesia nursing includes a wide variety of nursing functions
associated with the patient’s surgical experience during the perioperative period.
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INTRODUCTION
Phases

Perioperative and perianesthesia nursing addresses the nursing roles relevant to the three
phases of the surgical experience: preoperative, intraoperative, and postoperative. Each
phase begins and ends at a particular point in the sequence of events that constitutes the
surgical experience, and each includes a wide range of activities that the nurse performs
using the nursing process and based on the standards of practice (American Society of
Perianesthesia Nurses [ASPAN], 2015). Box 5-1 represents nursing activities characteristic
of the three perioperative phases of care.
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Surgical Settings

Today, as a result of advances in surgical techniques and instrumentation, as well as in
anesthesia, the number of surgeries, imaging studies, and diagnostic tests performed
outside of hospitals is growing rapidly. These procedures are primarily moving to
ambulatory surgery centers (ASCs), which provide outpatient surgical services not
requiring an overnight stay, independent diagnostic and testing facilities, and health
providers’ offices. Innovation in medical technology and surgical techniques, along with
preferences of multiple players in the health care system, has driven the migration of care to
nonhospital settings. Less invasive surgical techniques and advances in anesthesia have made
it possible for more procedures to be performed in outpatient settings, where recovery time
is limited. As a result, today, many patients arrive at the hospital on the morning of surgery
and go home after recovering from the anesthesia in the postanesthesia care unit (PACU).
Often, surgical patients who require hospital stays are trauma patients, acutely ill patients,
and/or patients undergoing major surgery.

Although each setting (ambulatory, outpatient, or inpatient) offers its own unique
advantages for the delivery of patient care, they all require comprehensive preoperative
nursing assessment and nursing interventions, and a sound knowledge of all aspects of
perioperative and perianesthesia nursing.
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Surgical Classifications

A surgical procedure may be diagnostic (e.g., biopsy, exploratory laparotomy), curative
(e.g., excision of a tumor or an inflamed appendix), or reparative (e.g., multiple wound
repair). It may be reconstructive or cosmetic (e.g., mammoplasty or a facelift) or palliative
(e.g., to relieve pain or correct a problem—for instance, a gastrostomy tube may be inserted
to compensate for the inability to swallow food). Surgery may also be classified according to
the degree of urgency involved (Table 5-1).

BOX 5-1 Examples of Nursing Activities in the Perioperative Phases of Care

Preoperative Phase

Preadmission Testing

Initiates initial preoperative health history and physical assessment
Initiates teaching appropriate to patient’s needs

Involves family in interview

Verifies completion of preoperative testing

SO G 89 )

Verifies understanding of surgeon-specific preoperative orders (e.g., bowel
preparation, preoperative shower)
6. Discharge planning—assesses patient’s need for postoperative transportation and

care

Admission to Surgical Center or Unit

Verification of patient identification and expected procedure

Completes preoperative assessment

Assesses patient’s status, including nutritional status and baseline level of pain
Assesses for risks for postoperative complications

Assesses for and manages perioperative nomothermia

Reports unexpected findings or any deviations from normal

Verifies that operative consent and all appropriate documents have been signed

PO N AW N

Coordinates patient teaching with other nursing staff and reinforces previous
teaching
9. Explains phases in perioperative period and expectations; answers patient’s and
family’s questions
10. Develops a plan of care
11. Removes and secures prosthesis, dentures, glasses, jewelry
12. Ensures interpreter is present if patient requires
13. Encourages patient to void immediately pre-op
14. Establishes IV line
15. Obtains pre-op blood glucose or pregnancy testing as ordered
16. Administers medications if prescribed, reminds patient not to get OOB after
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17.
18.
19.

premedicated

Takes measures to ensure patient’s comfort

Provides psychological support

Communicates patient’s emotional status to other appropriate members of the health

care team

Intraoperative Phase

Maintenance of Safety

1.
2.

O N oW

Maintains aseptic, controlled environment

Effectively manages human resources, equipment, and supplies for individualized
patient care

Transfers patient to operating room bed or table

Safely positions the patient:

a. Confirms functional alignment and secures patient to operating room table

b. Initiates pressure ulcer reduction and skin injury processes

c. Ensures appropriate exposure of surgical site

Applies grounding device to patient

Ensures that the sponge, needle, and instrument counts are correct

Ensures that the final verification (time out) is conducted and documented
Completes intraoperative documentation

Maintains an environment to support patient’s body temperature as per procedural

protocol

Psychological Support (Before Induction and when Patient is Conscious)

L.
2.
3.

Provides emotional support to patient
Stands near or touches patient during procedures and induction

Continues to assess patient’s emotional status

Postoperative Phase

Transfer of Patient to Postanesthesia Care Unit

1.

Communicates intraoperative information:
a. Identifies patient by name

States type of surgery performed
Identifies type of anesthetic used

Reports patient’s response to surgical procedure and anesthesia

o A0 O

Describes intraoperative factors (e.g., insertion of drains or catheters;
administration of blood, analgesic agents, or other medications during surgery;
occurrence of unexpected events)

f. Describes physical limitations

Reports patient’s preoperative level of consciousness

IS

Communicates necessary equipment needs
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i. Communicates presence of family and/or significant others

Postoperative Assessment Recovery Area

O NN AR =

Determines patient’s immediate response to surgical intervention

Integrates data received at transfer of care

Monitors patient’s physiologic status

Assesses patient’s pain level and administers appropriate pain relief measures
Maintains patient’s safety (airway, circulation, prevention of injury)

Administers medications, fluid, and blood component therapy, if prescribed
Provides oral fluids if prescribed for ambulatory surgery patient

Assesses patient’s readiness for transfer to in-hospital unit or for discharge home
based on institutional policy

Surgical Unit

L.

S

Continues close monitoring of patient’s physical and psychological response to
surgical intervention

Assesses patient’s pain level and administers appropriate pain relief measures
Provides teaching to patient during immediate recovery period

Assists patient in recovery and preparation for discharge home

Determines patient’s psychological status

Assists with discharge planning

Home or Clinic

Provides follow-up care during office or clinic visit or by telephone contact
Reinforces previous teaching and answers patient’s and family’s questions about
surgery and follow-up care

Assesses patient’s response to surgery and anesthesia and their effects on body image
and function

Determines family’s perception of surgery and its outcome

TABLE 5-1 Categories of Surgery Based on Urgency

Classification Indications for Surgery Examples
I. Emergent—Patient requires immediate Without delay Severe bleeding
attention; disorder may be life- Bladder or intestinal obstruction
threatening Fractured skull

Gunshot or stab wounds
Extensive burns

Il. Urgent—Patient requires prompt Within 24-30 hours Acute gallbladder infection
attention Kidney or ureteral stones
lll. Required— Patient needs to have Plan within a few weeks or months  Prostatic hyperplasia without bladder
surgery obstruction
Thyroid disorders
Cataracts
IV. Elective — Patient should have surgery Failure to have surgery not Repair of scars
catastrophic Simple hernia
V. Optional—Decision rests with patient Personal preference Cosmetic surgery
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Emergency Surgery

Emergency surgeries are unplanned and occur with little time for preparation of the patient
or the perioperative team. The unpredictable nature of trauma and emergency surgery poses
unique challenges to the nurse throughout the perioperative period. All of the factors that
affect patients preparing to undergo surgery apply to these patients, usually in a very
condensed time frame. There may be only one preoperative assessment, and it may take
place at the same time as resuscitation in the emergency department. For the unconscious
patient, informed consent and essential information, such as pertinent past medical history
and allergies, need to be obtained from a family member, if one is available. A quick visual
survey of the patient is essential to identify all sites of injury if the emergency surgery is due
to trauma. The patient, who may have undergone a very frightening experience, may need
extra support, including an explanation of the surgery.
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Special Populations

Patients Who are Elderly

Advances in nutrition, public health, education, and social services have produced a major
change in human longevity in industrialized societies, and elderly patients now account for
more than one third of all hospital care days in the United States. Patients 65 years of age
and older have surgery at a rate two to three times that of younger patients and tend to have
longer hospital stays (Sieber & Pauldine, 2015). Although the decision to operate lies
within the purview of the physician, perioperative nurses should be aware of the surgery’s
implications. Surgical intervention should be tailored to the patient’s symptoms, overall
functional and health status, and predicted benefit of the intervention. Important factors
that need to be evaluated are (1) disease course versus life expectancy, (2) state of
independence, (3) personal motivation, and (4) surgical risk factors versus nonoperative
management (Rothrock, 2014).

Preoperative pain assessment and teaching are important in the elderly patient. The
older person undergoing surgery may have a combination of chronic illnesses and health
issues in addition to the specific one for which surgery is indicated. Elderly people
frequently do not report symptoms, perhaps because they fear a serious illness may be
diagnosed or because they accept such symptoms as part of the aging process. Subtle clues
alert the nurse to underlying problems. A complete pain assessment and review of the
patient’s medical history will assist with identifying the risk for postoperative
complications. Delirium is a common but often undiagnosed complication in the elderly
following a major operation.

Health care staff must remember that the hazards of surgery for the aged are
proportional to the number and severity of coexisting health problems and the nature and
duration of the operative procedure. The underlying principle that guides the preoperative
assessment, surgical care, and postoperative care is that the aged patient has less physiologic
reserve (the ability of an organ to return to normal after a disturbance in its equilibrium)
than does a younger patient. Refer to Table 5-2 for the implications of aging on operative
course. The nurse plans interventions based upon the patient’s medical history, clinical
presentation, and knowledge of the physiologic impact of aging. For example, arthritis is
common in older people and may affect mobility, making it difficult for the patient to turn
from one side to the other or ambulate without discomfort. The elderly patient has less
subcutaneous fat, poor skin turgor, and tissue fragility. Aging-related changes in the
musculoskeletal system accentuate bony prominences and decrease range of motion. These
changes, along with limitations imposed by chronic pain, make positioning one of the most
important considerations for this population of surgical patients. Protective measures
include adequate padding for tender areas, moving the patient slowly, and protecting bony
prominences from prolonged pressure. Precautions are taken when moving an elderly
person because of the fragility of skin, and a lightweight cotton blanket is an appropriate
cover when an elderly patient is moved to and from the operating room (OR) because of
temperature sensitivity.
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TABLE 5-2 GERONTOLOGIC CONSIDERATIONS / Age-Related Changes and

Impact on Operative Course

Structural or Functional Change

Increased incidence of coexisting disease

Impact

Higher risks from anesthesia and surgery than younger aduit
patients

Aging heart and blood vessels

Reduced cardiac output and limited cardiac reserve

Decreased ability to respond to stress

Increased vulnerability to changes in circulating volume
and blood oxygen levels; in addition, excessive or rapid
administration of IV solutions can cause pulmonary edema.

Decreased ability to compensate for hypoxia

Increased risk of cerebral ischemia, thrombosis, embolism,
infarction, and anoxia

Decrease in the percentage of lean body tissue and a steady
increase in fatty tissue (from 20 to 90 years of age).

Anesthetic agents that have an affinity for fatty tissue
concentrate in body fat and the brain. The elderly patient
needs fewer and smaller amounts of anesthetic agents to
produce anesthesia and eliminates the anesthetic agent over
a longer period of time, compared with a younger patient.

If malnourished or has low plasma protein levels
(hypoalbuminemia)

With decreased plasma proteins, more of the anesthetic agent
remains free or unbound, resufting in more potent action.

Reduced liver size and potential for reduced kidney function

Decreases the rate at which the liver can inactivate many
anesthetic agents, and decreased kidney function slows the
elimination of waste products and anesthetics

Impaired ability to increase metabolic rate and impaired
thermoregulatory mechanisms

Increased susceptibility to hypothermia

Bone loss (25% in women, 12% in men)

Increased risk of musculoskeletal problems postoperatively

Loss of collagen and muscle; thinning, sagging skin

Increased risk of skin complications

Impaired vision or hearing and reduced tactile sensitivity

Increased potential for communication issues, increased risk
of skin complications

Increased tooth loss and periodontal disease, increased
incidence of dental devices (dentures, partial plates, crowns)

Increased risk of airway occlusion due to dental device
dislodgement

In addition, many elderly people have experienced personal illnesses and possibly life-
threatening illnesses of friends and family. Such experiences may result in fears about the
surgery and about the future. By providing an opportunity for the patient to express these
fears, the nurse enables the patient to gain some peace of mind.

Because the elderly patient may face greater risks during the perioperative period, the
following factors are critical: (1) skillful preoperative assessment and treatment, (2) skillful
anesthesia and surgery, and (3) meticulous and competent postoperative and postanesthesia
management. In addition, the nurse should incorporate pain management information and
pain communication skills when teaching the elderly patient how to obtain greater
postoperative pain relief.

Patients Who are Obese

Like age, obesity increases the risk and severity of complications associated with surgery.
During surgery, fatty tissues are especially susceptible to infection. In addition, obesity
increases technical and mechanical problems related to surgery. Therefore, dehiscence
(wound separation) and wound infections are more common. Moreover, the obese patient
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may be more difficult to care for because of the added weight. The patient tends to have
shallow respirations when supine, which increases the risk of hypoventilation and
postoperative pulmonary complications. It has been estimated that for each 30 Ib of excess
weight, about 25 additional miles of blood vessels are needed, and this places increased
demands on the heart. Thus, nursing management includes careful assessment of the
cardiopulmonary status of obese patients and thorough wound assessments.

Patients with Disabilities

Special considerations for patients with mental or physical disabilities include the need for
appropriate assistive devices, modifications in preoperative teaching, and additional
assistance with and attention to positioning or transferring. Assistive devices include
hearing aids, eyeglasses, braces, prostheses, and other devices. People who are hearing-
impaired may need a sign interpreter or some alternative communication system
perioperatively. If the patient relies on signing or speech (lip) reading, and his or her
eyeglasses or contact lenses are removed or the health care staff wears surgical masks, an
alternative method of communication will be needed. These needs must be identified
during the preoperative evaluation and clearly communicated to the appropriate personnel.
Specific strategies for accommodating the patient’s needs must be identified in advance.
Ensuring the security of assistive devices is important, because these devices are expensive
and can be misplaced easily.

Most patients are directed to move from the stretcher to the OR table and back again.
In addition to being unable to see or hear instructions, the patient with a disability may be
unable to move without special devices or a great deal of assistance. The patient with a
disability that affects body position (e.g., cerebral palsy, post-polio syndrome, and other
neuromuscular disorders) may need special positioning during surgery to prevent pain and
injury. Moreover, t