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Preface
Why We Wrote This Text
One of the challenges of teaching pathophysiology is help-
ing students understand the underlying concepts behind 
the details. This book started with conversations on how 
best to facilitate student understanding. We chose to create 
this book as a way of fostering student learning and clini-
cal application.

The goals of Pathophysiology: Concepts of Human Dis-
ease are not only to provide students with the latest infor-
mation about pathophysiology that is relevant to clinical 
practice, but also to empower students with competencies 
that will endure throughout their nursing career. The ap-
proach we have taken to pathophysiology reflects the shift 
in focus of healthcare from mainly understanding diseases 
in their later stages to understanding risk factors and in-
terventions that can maintain good health and slow pro-
gression of disease in humans. For example, obesity, lack 
of regular physical activity, and tobacco use are risk factors 
for many common diseases such as diabetes mellitus, hy-
pertension, atherosclerosis, cancer, and asthma. Therefore, 
we address risk behaviors that underlie leading causes of 
morbidity and mortality. The focus of this book will en-
hance students’ understanding of disease processes and 
their ability to explain and motivate patients in their care 
to make therapeutic lifestyle changes.

Because of the rapid expansion of knowledge related 
to pathophysiology and the content saturation experi-
enced by students in pathophysiology courses as well as 
other nursing courses, the concept-based approach for or-
ganization of content is used Pathophysiology: Concepts of 
Human Disease. This will help students to understand the 
elements common to many disease states. An explanation 
of the major physiologic concept addressed in each chapter 
and a list of related concepts are provided in the Chapter 
Overview of each chapter. The concepts we have used in-
clude the following:

Acid–Base Balance
Addiction
Cellular Regulation
Cognition
Comfort and Pain
Elimination
Energy Balance
Environment
Fluid and Electrolyte 
Balance
Hemostasis
Immunity
Infection
Inflammation and 

Oxidative Stress

Intracranial Regulation
Metabolism
Mobility
Mood and Affect
Nutrition and Digestion
Oxygenation
Perfusion
Reproduction
Sensory Perception
Sexuality
Stress and Coping
Thermoregulation
Tissue Integrity
Trauma

The most extensive coverage for each concept ad-
dressed is given to conditions, risk factors, and behaviors 
underlying the leading causes of morbidity and mortality. 
This ensures that the most prevalent disorders are given 
the most coverage. Identification of the conditions em-
phasized in the book is based on the Centers for Disease 
Control and Prevention’s National Center for Health Sta-
tistics (http://www.cdc.gov/nchs/index.htm) and the 
national healthcare agenda as described in Healthy People 
2020, published by the National Institutes of Health (NIH). 
According to the NIH, “The leading health indicators re-
flect the major health concerns in the U.S. at the beginning 
of the 21st century. The leading health indicators were se-
lected based on their importance as public health issues.” 
Chapter content related to Healthy People 2020 focus areas 
is highlighted in special boxes. Summary tables are used to 
cover less common conditions.

The Cover
Starting with the cover, we emphasize the major focus of 
this text: human beings. Pathophysiology does not occur 
in a vacuum. Diseases, disorders, and syndromes occur in 
people—in individuals—and happen to neonates and infants, 
to children and adolescents, to men and women, to older 
adults. We call them “patients,” but they are people first: par-
ents, workers, students, lovers, siblings. The people shown on 
the cover appear as patients in case studies in the text.

Connor Whelan
Connor Whelan is the infant son of parents who 
are delighted to welcome him to the world. Con-
nor has Down syndrome and a congenital heart 
defect. You will meet Connor in Chapter 25, “Car-
diac Structural Disorders.”

Angela Wang
Jennifer Yang hears from her daughter’s school 
that Angela should be tested for cognitive diffi-
culties. The tests reveal possible toxins. You will 
meet Jennifer and Angela in Chapter 3, “Environ-
mental Influences on Disease and Injury.”

Matthew Horn
Matthew Horn visits his healthcare provider for an 
annual checkup and complains that his right hand 
shakes when he’s just sitting around or watching 
TV. The shaking seems to disappear when he’s 
actively using his hand. That, along with other 
symptoms, leads to a suspicion of Parkinson disease. You will meet 
Matthew in Chapter 34, “Disorders Affecting Motor Function.”
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Irene Rollins
Irene Rollins, age 67, has ovarian cancer and 
is near the end of her life. You will meet Irene in 
Chapter 53, “Pathophysiology at the End of Life.”

The background image on the cover depicts a strain of the 
influenza virus. Influenza is a contagious respiratory ill-
ness that can be mild, moderate, or deadly. Every year in 
the United States, millions of people are infected with an 
influenza virus, hundreds of thousands are hospitalized, 
and tens of thousands die.

The individuals featured on our 
cover highlight another important 
aspect of Pathophysiology: Concepts of 
Human Disease: We cover the lifespan 
from birth to death. Information spe-
cific to infants and children, pregnant 
women, and older adults is high-
lighted with icons to draw attention 
to these specific populations.

Unit Structure
Pathophysiology: Concepts of Human Disease comprises 53 
chapters divided into 15 units. The first four units provide 
in-depth coverage of pathophysiologic mechanisms; the 
rest of the units cover disorders, diseases, syndromes, and 
injuries grouped by concept. On each unit opener there is 
a visual that summarizes the content of the unit. These are 
great tools for students to review the unit.

Unit I: Foundations of Pathophysiology
Unit I introduces students to the foundational concepts and 
key components of the study of pathophysiology, including 
everything from terminology to genetics and the influence 
of the environment and stress on the human condition.

•	 Chapter 1: Introduction to the Basics of Patho-
physiology introduces the readers to the basics of 
pathophysiology, including essential terminology, an 
overview of health and illness, the leading indicators 
of morbidity and mortality, and the importance of 

evidence-based practice. It also provides an overview 
of the structure of the chapters and features. With 
the Human Genome Project ushering in an era of ge-
nomics and proteomics, healthcare providers require 
increased understanding of the molecular biologic as-
pects of disease. This includes not only genetics, (e.g., 
inherited single-gene disorders), but also genomics, 
which involves the interactions among many genes in 
the human genome and the influence of environment 
and lifestyle on gene expression.

•	 Chapter 2: Genetics, Genomics, and Epigenomics 
addresses new knowledge and technologies related 
to genomics being used in molecular diagnostic and 
predisposition testing, as well as ways to increase cus-
tomization of preventive strategies and treatment regi-
mens for people with different phenotypes of many 
acute and chronic conditions.

•	 Chapter 3: Environmental Health Influences on 
Disease and Injury covers environmental influences 
on disease and injury. This topic is essential to patho-
physiology but is rarely included in textbooks. The 
impact of the environment on the development of 
disease in humans is enormous. This chapter covers 
everything from environmental hazard classifications 
to the impact of the environment on assessing patients 
to the pathophysiologic mechanisms underlying alter-
ations caused by environmental hazards.

•	 Chapter 4: Stress and Adaptation is another topic that 
is underrepresented in other pathophysiology texts. 
The effects of stress on physical and mental health are 
a key component of human disease, and we cover it in 
detail.

Unit II: Risks Underlying the Leading Causes of 
Morbidity and Mortality
Unit II stresses one of the major themes of Pathophysiology: 
Concepts of Human Disease: health promotion and disease 
prevention. Each of the major risk categories underlying 
the leading causes of morbidity and mortality are covered 
in this unit. Again, most other pathophysiology texts 
devote little or no coverage to these important topics.

•	 Chapter 5: Health Risks of Obesity and Physical 
Inactivity

•	 Chapter 6: Risks Related to Substance Use Disorders

•	 Chapter 7: Risks Related to Sleep Alterations

Unit III: Fluid, Electrolyte, and Acid–Base Imbalances
Unit III covers the critical content of fluid and electrolyte 
balance and acid–base balance, both of which are key fac-
tors in maintaining health.

•	 Chapter 8: Fluid and Electrolyte Imbalances

•	 Chapter 9: Acid–Base Imbalances
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Unique Content
Pathophysiology: Concepts of Human Disease endeavors to 
cover all topics related to human disease and injury, in-
cluding many that are rarely covered in pathophysiology 
textbooks. Our unique chapters include:

•	 Chapter 3: Environmental Health Influences on 
Disease and Injury

•	 Chapter 6: Risks Related to Substance Use Disorders

•	 Chapter 7: Risks Related to Sleep Alterations

•	 Chapter 29: Emotional Regulation and Mood

•	 Chapter 30: Neurocognitive and Neurodevelopmental 
Disorders

•	 Chapter 50: Mechanisms of Traumatic Injury

•	 Chapter 51: The Pathophysiology of Primary and 
Secondary Traumatic Injury

•	 Chapter 52: Biologic, Chemical, and Radiologic 
Agents of Disease

•	 Chapter 53: Pathophysiology at the End of Life.

In-Chapter Assessments
While developing this first edition of Pathophysiology: Con-
cepts of Human Disease, the authors – who are experienced 
classroom teachers – wanted to build in many opportuni-
ties for students to assess their understanding of the ma-
terial as they are reading the content. Therefore, every 
chapter includes the following sets of questions:

•	 Check Your Progress: Found at the end of each num-
bered section, these questions are designed to assess 
students’ understanding of the content.

•	  Case Studies:   Each part of each case study ends with 
questions that cover the content in the section as well 
as the content of the case study.

•	  Review Questions:   These are NCLEX-style ques-
tions found at the end of each chapter. They are writ-
ten at the Understand, Apply, Analyze, and Evaluate 
levels of Bloom’s taxonomy.

Answers to the Check Your Progress and Case Study ques-
tions are in the instructor resources for the print book and 
are pop-ups in the student eText. Answers for the Review 
Questions are in Appendix A in the print book and are 
given, along with rationales, as the student answers the 
questions in the eText. 

Units IV: Cell Injury, Inflammation, and Alterations of 
Cell Growth and Regulation
Unit IV completes the foundational content by covering 
cell injury and aging, inflammation, and neoplasia.

•	 Chapter 10: Mechanisms of Cell Injury and Aging

•	 Chapter 11: Inflammation

•	 Chapter 12: Neoplasia

Units V through XIV
In Units V through XIV (Chapters 13 – 49), we cover the 
most prevalent disorders within each concept. We have 
endeavored to cover the essential “need to know” content 
and to keep “nice to know” material to a minimum in an 
effort to combat the content saturation students face. Each 
unit covers one or more concepts:

•	 Unit V: Infection and Disorders of Immunity

•	 Unit VI: Disorders of Oxygenation

•	 Unit VII: Disorders of Perfusion

•	 Unit VIII: Disorders of Mood and Cognition

•	 Unit IX: Disorders of Sensory Perception and 
Thermoregulation

•	 Unit X: Disorders of Mobility

•	 Unit XI: Disorders of Endocrine Regulation

•	 Unit XII: Altered Tissue Integrity

•	 Unit XIII: Disorders of Digestion, Metabolism, and 
Elimination

•	 Unit XIV: Disorders of Sexuality and Reproduction

Unit XV: Trauma and Multisystem Conditions
The last unit is unique to Pathophysiology: Concepts of Hu-
man Disease. Trauma is a major cause of morbidity and 
mortality, but it is not covered in most other pathophysi-
ology texts. And our last chapter covers a phenomenon 
that every patient and every nurse will experience. It is an 
important topic that is often overlooked, but we have cov-
ered it in detail.

•	 Chapter 50: Mechanisms of Traumatic Injury

•	 Chapter 51: The Pathophysiology of Primary and 
Secondary Traumatic Injury

•	 Chapter 52: Biologic, Chemical, and Radiologic 
Agents of Disease

•	 Chapter 53: Pathophysiology at the End of Life
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and energy expenditure. These processes involve a variety 
of chemical mediators in both central and peripheral neu-
rochemical pathways (Figure 5.3 ■).

Regulation of Food Uptake
The hypothalamus is the regulating center of appetite and 
energy homeostasis. It receives input from all peripheral 
organs along with neural pathways from the brainstem. 
Appetite is stimulated and depressed within the arcuate 
nucleus (ARC) of the hypothalamus. Appetite is stimu-
lated by the activation of orexigenic (appetite stimu-
lating) neurons expressing neuropeptide Y (NPY) and 
agouti-related protein (AGRP). And it is depressed by 
anorexigenic (appetite depressing) neurons, which express 
a@melanocyte stimulating hormone (a@MSH) derived from 
pro-opiomelanocortin (POMC), and cocaine and amphet-
amine-regulated transcript peptide (CART). Neural affer-
ents and hormonal signals from the periphery signal to 
higher brain center signals (e.g., those relaying reward) to 
regulate the hedonic or pleasurable aspects of food inges-
tion. Signals regarding smell, sight, memory of food, and the 
social context under which it was eaten are also integrated. 
Additionally, hormones can modulate hypothalamic gene 
expression and modulate energy intake. These hormones 
and their roles in energy intake are described in Figure 5.4 ■ 
and in the following sections.

Selected Adipose Tissue Hormones Involved 
with Food Intake and Obesity
Leptin is an adipocyte-derived secretory product that pro-
vides signals to the brain about the amount of adipose tissue 
energy reserves. Leptin is synthesized in white adipocytes 
and released into the systemic circulation; it is then trans-
ported across the blood–brain barrier and binds to specific 

Figure 5.2 ■ Concepts related to obesity and physical inactivity.
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Yashika Devon: Introduction
Yashika Devon is a 16-year-old female who has 
gained approximately 40 pounds over the previous 
year. There is no apparent medical reason for her 
weight gain (e.g., hypothyroidism); her vital signs 
and all diagnostic and laboratory tests are normal. She avoids partici-
pating in physical activity and sports programs at her high school for 
a variety of reasons, including self-consciousness about her physical 
appearance. Her diet consists largely of high-fat foods, and she rou-
tinely snacks all evening on cookies, pretzels, and chips.

 1. Yashika has already been deemed obese. What would be the 
first objective assessments necessary to create a baseline plan 
of care for her?

 2. Yashika is known to consume high-fat and high-calorie foods. 
What is the recommended caloric intake for her age and life-
style (sedentary)?

Check Your Progress: Section 5.1 
1. How does the World Health Organization define the term 

obesity?
2. What are some of the major health problems associated with 

obesity?
3. What are the current trends in physical activity among U.S. 

adults and adolescents?

5.2 Etiology and 
Pathophysiology of Obesity
Energy homeostasis is regulated primarily by the brain, 
 gastrointestinal tract, other organ systems, and adipose 
 tissue with the purpose of controlling food intake, satiety, 
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Chapter Guide
The chapters in Pathophysiology: Concepts of Human Disease have been developed 
in a consistent structure to facilitate learning. Readers will see the same basic format used 
throughout the book.

The main sections are double-numbered 
with a matching learning outcome. At the 
end of each section, there is a Check 
Your Progress box that features two or 
three open-ended questions about the 
content just presented.
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a@MSH— a@melanocyte stimulating 
hormone

AGE— advanced glycosylation end 
product

AGRP—agouti-related peptide
ARC—arcuate nucleus
BMI—body mass index
CART— cocaine and amphetamine-

regulated transcript peptide

CCK—cholecystokinin
GLP-1—glucagon-like peptide-1
HDL—high-density lipoprotein
IL-6—interleukin 6
LDL—low-density lipoprotein
MC4R—melanocortin 4 receptor
NAFLD— nonalcoholic fatty liver 

disease

NPY—neuropeptide Y
POMC—pro-opiomelanocortin
ROS—reactive oxygen species
PYY—peptide YY
T2D—type 2 diabetes mellitus
TNFa—tumor necrosis factor alpha

ABBREVIATIONS

Adipocytes, 12
Anorexigenic, 5
Body mass index (BMI), 11
C-reactive protein, 10
Epigenetics, 8
Exercise, 16
Hepatomegaly, 13
Hyperinsulinemia, 8
Insulin resistance, 8

Metabolic equivalent of task 
(MET), 17

Metabolic syndrome, 10
Monogenic, 7
Nonalcoholic fatty liver disease 

(NAFLD), 13
Nonalcoholic steatohepatitis, 13
Obesity, 3
Orexigenic, 5

Physical fitness, 16
Polygenic, 7
Polymorphisms, 7
Reactive oxygen species (ROS), 8
Satiety, 6
Steatohepatitis, 13
Steatosis, 13
Visceral adiposity, 8

KEY TERMS

5.1 Chapter Overview and Case Studies
Outline the global prevalence of, medical conditions 
associated with, and concepts related to obesity and 
physical inactivity.

5.2 Etiology and Pathophysiology of Obesity
Describe the etiology of obesity and outline the 
pathophysiologic consequences, including chronic 
diseases and metabolic syndrome.

5.3 Health Risks of Obesity
Outline the health risks and functional outcomes 
associated with obesity.

5.4 Health Risks of Physical Inactivity
Discuss the role of physical inactivity/activity in the 
development and progression of chronic diseases and 
recommendations for physical activity.

Chapter Outline and Learning Outcomes

Chapter 5

Health Risks of Obesity 
and Physical Inactivity
Jean Barry
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depression.4 One of the goals of Healthy People 2020 is to 
promote good health through nutrition and maintenance 
of a healthy body weight.

There has been a dramatic increase in the prevalence 
of obesity in the United States over the last two decades. 
Prevalence estimates of obesity in 2014 by state ranged 
from 20 to 35%5 (Figure 5.1 ■). The total excess cost related 
to the current prevalence of overweight and  obesity 
among adolescents is estimated to be $254  billion.6 This 
number includes $208 billion in lost productivity second-
ary to premature morbidity and mortality and $46 billion 
in direct medical costs.6 If current trends in the develop-
ment of overweight and obesity continue, the total health-
care costs related to obesity could reach $861–$957 billion 
by 2030; this would account for 16–18% of U.S. health 
expenditures.6

5.1 Chapter Overview 
and Case Studies
One of the major challenges of the 21st century is the pre-
vention and treatment of obesity. The World Health Orga-
nization (WHO) defines obesity as abnormal or excessive 
fat accumulation that may impair health.1,2 More than 33% 
of U.S. adults and 17% of U.S. children are obese.3 Obe-
sity is a factor in the development of a number of medi-
cal conditions, including diabetes, cardiovascular disease 
(coronary artery disease, myocardial infarction, angina 
pectoris, heart failure, stroke, hypertension, and atrial 
fibrillation), metabolic syndrome, cancer, arthritis and 
disability, gallbladder disease, acute pancreatitis, nonal-
coholic fatty liver disease, pulmonary complications, and 

Healthy People 2020
Nutrition and Weight Status

The overall goal of the Nutrition and Weight Status objectives for 
Healthy People 2020 is to promote health and reduce the risk of 
chronic disease through healthful diets and the achievement and 
maintenance of healthy body weights. In addition, these objec-
tives emphasize that efforts to modify diet and weight should 
address individual behaviors along with the policies and envi-
ronments that support these behaviors. Those objectives are 
broadly divided into the following categories: HealthCare and 
Worksite Settings, Weight Status, Food Insecurity, Food and 
Nutrient Consumption, and Iron Deficiency.1 The primary objec-
tives are as follows:

 ■ Increase the number of states with nutrition standards for 
foods and beverages provided to preschool-aged children in 
child care.

 ■ Increase the proportion of schools that offer nutritious foods 
and beverages outside of school meals.

 ■ Increase the number of states that have state-level policies 
that incentivize food retail outlets to provide foods that are 
encouraged by the Dietary Guidelines for Americans.

 ■ Increase the proportion of Americans who have access to a 
food retail outlet that sells a variety of foods that are encour-
aged by the Dietary Guidelines for Americans.

Healthcare and Worksite Settings
 ■ Increase the proportion of primary care physicians who regu-
larly measure the body mass index of their patients.

 ■ Increase the proportion of physician office visits that include 
counseling or education related to nutrition or weight.

 ■ Increase the proportion of worksites that offer nutrition or 
weight management classes or counseling.

Weight Status
 ■ Increase the proportion of adults who are at a healthy weight.
 ■ Reduce the proportion of adults who are obese.
 ■ Reduce the proportion of children and adolescents who are 
considered obese.

 ■ Prevent inappropriate weight gain in youth and adults.

Food Insecurity

Food insecurity is the inability to access sufficient safe, nutritious 
food that is needed to maintain a healthy and active life.2

 ■ Eliminate very low food security among children.
 ■ Reduce household food insecurity and in doing so reduce 
hunger.

Food and Nutrient Consumption
 ■ Increase the contribution of fruits to the diets of the population 
aged 2 years and older.

 ■ Increase the variety and contribution of vegetables to the diets 
of the population aged 2 years and older.

 ■ Increase the contribution of whole grains to the diets of the 
population aged 2 years and older.

 ■ Reduce consumption of calories from solid fats and added 
sugars in the population aged 2 years and older.

 ■ Reduce consumption of saturated fat in the population aged 
2 years and older.

 ■ Reduce consumption of sodium in the population aged 2 years 
and older.

 ■ Increase consumption of calcium in the population aged 
2 years and older.

Iron Deficiency
 ■ Reduce iron deficiency among young children and females of 
childbearing age.

 ■ Reduce iron deficiency among pregnant females.

References
1. U.S. Department of Health and Human Services. (2017). Nutrition 

and weight status. Available at http://www.healthypeople.gov/2020/
topics-objectives/topic/nutrition-and-weight-status

2. World Health Organization. (2014). Trade, foreign policy, diplomacy and 
health. Available at http://www.who.int/trade/glossary/story028/en
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The first section in each chapter is Chap-
ter Overview and Case Studies. Here 
the authors introduce the topic, explain 
the concepts related to each topic, and 
present the case studies that will be 
threaded throughout the chapter.

Each chapter starts with Chapter Outline 

and Learning Outcomes, a list of the 
numbered sections in the chapter along 
with the learning outcome for each.

Key Terms and Abbreviations come 
next. Each Key Term is included in the 
glossary at the end of the print book and 
is hyperlinked to its definition in the eText. 
The Abbreviations list contains the abbre-
viations specific to the topic that are used 
throughout the chapter. 
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Linking Pathophysiology to Diagnosis and Treatment
Diagnostic tests for lung cancer include chest x-ray, com-
puted tomography (CT), sputum cytology, and directly 
sampling cells from the tumor or pleural fluid. An abnormal 
chest x-ray often triggers the diagnostic workup for lung 
cancer.

■■ CT scan of the thorax is done to identify tumors larger 
than 1 cm in diameter and to better visualize tumors 
in the hilar or mediastinal area. The scan area is usu-
ally extended to include images of the liver, upper 
abdominal lymph nodes, and adrenal gland to assess 
for metastases.

■■ Cytologic analysis of freshly expectorated sputum 
looks for centrally located lung cancers.

■■ Bronchoscopy requires the insertion of a thin lighted 
tube through the nose or mouth, down the trachea to the 
area of concern in the lung. Any suspicious- appearing 
tissue can be lavaged (washed), brushed, or biopsied for 
cells for cytologic analysis.

■■ Needle aspiration requires insertion of a thin needle 
into a peripheral tumor. This technique is not used for 
central tumors or tumors near large blood vessels.

■■ Thoracentesis requires insertion of a large-gauge  needle 
into the pleural space to remove fluid and cells for 
analysis.

■■ Mediastinoscopy is used to sample lymph nodes in 
the upper mediastinum. A small incision is made in 
the neck above the sternum, a thin lighted scope is 
inserted into the mediastinum, and suspicious nodes 
can be biopsied.

The appropriate treatment for non–small cell cancer 
depends on the clinical staging of the cancer at time of the 
diagnosis and on the individual’s health status. Clinical 
staging is based on the tumor size (T), location of cancer in 
lymph nodes (N), and metastases (M) with a system devel-
oped by the American Joint Committee on Cancer (AJCC)19 
(Figure  19.2 ■). Surgery alone may be the treatment of 
choice when NSCLC is localized with no regional lymph 
node involvement and no metastases (stages 0 and I).20 
However, for individuals with stage IB non–small cell can-
cer, additional treatment modalities, such as chemotherapy 

normal lung, resulting in shortness of breath. A pleural 
effusion may indicate that cancer has spread to the pleura.

■■ Chest pain varies with the lung cancer site. Mediastinal 
pain is generally dull and poorly localized. Retroster-
nal pain is poorly localized because pain receptors are 
limited to the peribronchial vagal afferent nerves, larger 
blood vessels, and mediastinum. Parietal pleural pain 
is more specifically localized and persistent.

■■ Hoarseness occurs if the recurrent laryngeal nerve is 
compressed or invaded by the tumor.

■■ Paraneoplastic syndromes generally occur with 
advanced lung cancer. Some tumors produce hormone 
analogs that cause symptoms of inappropriate neuro-
endocrine secretions or dysfunction in neurologic or 
connective tissue. For example, a squamous cell carci-
noma may produce an analog of parathyroid hormone, 
resulting in increased serum calcium levels.

The systemic signs and symptoms include fatigue and 
weight loss. Weight loss is considered a negative prognos-
tic sign.

When lung cancer is not discovered incidentally on a 
chest x-ray, the presenting symptoms that initiate the diagnos-
tic workup may be an obstructive pneumonia with atelectasis, 
dyspnea associated with a pleural effusion, hemoptysis, pain, 
hoarseness, or a paraneoplastic syndrome.

Carrilyn Proust: Application
Ms. Proust’s primary care provider orders a chest 
x-ray, which reveals a mass in the lower lobe of 
Ms. Proust’s right lung. For further evaluation, the 
primary care provider schedules Ms. Proust for 
a pulmonary computed tomography (CT) scan. In addition, a spu-
tum sample is collected for analysis. Ms. Proust’s sputum sample 
contains a moderate amount of blood. Ms. Proust’s CT reveals an 
abnormal mass approximately 1 centimeter in diameter in the lower 
lobe of her right lung. Cytology of her sputum sample reveals sus-
pected malignant cells. Ms. Proust is referred to an oncologist for 
further evaluation and treatment.

 3. On the basis of her gender, what type of lung cancer does 
Ms. Proust most likely have?

 4. What finding in Ms. Proust’s history and physical examination 
suggests that Ms. Proust does not have small cell carcinoma?

Figure 19.2  ■  The staging system for lung cancers depends on tumor size (T), presence of cancer in lymph nodes (N), and 
metastases (M).
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19.1 Chapter Overview 
and Case Studies
Pulmonary disorders include alterations caused by neo-
plastic growths, infectious diseases, abscesses, and vas-
cular disorders. Neoplastic growths may be malignant or 
benign. Malignant growths are composed of cancerous 
cells that are capable of metastasizing (spreading) from 
the site of origin to other body sites or invading local body 
sites and causing tissue destruction.1 Benign growths 
contain cells that are nonmalignant (noncancerous). 
Infectious diseases that serve as sources of pulmonary 
disorders include a variety of alterations that may affect 
the upper respiratory tract, the lower respiratory tract, or 
both. Pulmonary vascular disorders include alterations of 
blood flow within the lungs or blood flow to or from the 
pulmonary circuit.

Concepts Related to Pulmonary 
Disorders
Pulmonary vascular, neoplastic, and infectious respira-
tory disorders share the ability to significantly impair 
oxygenation. For example, infectious respiratory disor-
ders may cause impaired delivery of oxygen to the alveoli 
or alterations in intralveolar gas exchange. Perfusion also 
is affected by respiratory disorders; pulmonary vascular 
disorders are characterized by alterations in blood flow 
within, to, or from the respiratory system. Malignant 
neoplasms are characterized by tumors that demonstrate 
cellular dysregulation. Specifically, malignant cells demon-
strate rapid, unregulated cellular replication and destruc-
tion of local tissue in conjunction with cellular metastasis. 
Alterations that impair respiratory function affect the indi-
vidual’s ability to consume nutrition that is sufficient to 
meet metabolic demands. As a result, alterations in respi-
ratory function are associated with inadequate nutrition. 
Figure 19.1 ■ illustrates concepts related to oxygenation in 
application to pulmonary vascular, neoplastic, and infec-
tious respiratory disorders.

Case Studies
The following cases will be addressed throughout the chap-
ter to assist in application of chapter content to clinical situ-
ations that involve individuals with neoplastic, infectious, 
and pulmonary vascular disorders.

Carrilyn Proust: Introduction
Carrilyn Proust, age 43, presents to her primary 
care provider’s office complaining of a chronic, 
nonproductive cough and shortness of breath 
with even minor physical activities, such as 
climbing stairs. Ms. Proust was recently diagnosed with a viral upper 
respiratory tract infection, which was treated symptomatically. She 
suspects that her shortness of breath is secondary to her viral respi-
ratory infection. She states that her primary concern is her chronic 
cough, which is preventing her from sleeping at night. She has been 
taking an over-the-counter cough suppressant, but she reports that 
this treatment is not effectively reducing her cough. She is afebrile 
and denies any recent history fever or chills. She reports that she has 
been “coughing so hard that sometimes blood comes up.” Ms. Proust 
has a 20 pack-year history of cigarette smoking. She began smoking 
at age 21 and quit smoking at age 41. She denies allergies to any 
medications or foods. Her vital signs are within normal limits.

 1. On the basis of Ms. Proust’s history, describe the pathophysi-
ologic mechanism of her shortness of breath.

 2. What factor in Ms. Proust’s history puts her at risk for a neo-
plastic respiratory disorder?

James Gerrity: Introduction
James Gerrity, age 72, has moderate emphysema 
and hearing loss. He has been married for 48 years 
to his wife, Olivia. Mr. Gerrity is a nonsmoker, but 
he worked for 40 years in an industrial factory, dur-
ing which time he was routinely exposed to various chemicals. Mr. 
Gerrity’s medications include an inhaled bronchodilator and an inhaled 
corticosteroid. Despite meticulous adherence to his medication regi-
men, Mr. Gerrity is very aware that his breathing has worsened and 
that he is using his inhaler much more frequently. Mrs. Gerrity hears an 
announcement on the radio that free flu shots are being offered at a 
local health clinic. She decides to receive the influenza vaccination, but 
Mr. Gerrity declines, explaining to his wife that he is certain the vaccine 
will only make him feel worse.

 1. Which factor from Mr. Gerrity’s work history is a risk factor for 
developing lung cancer?

 2. On the basis of his history, what other possible risk factors for 
lung cancer does Mr. Gerrity have?

Check Your Progress: Section 19.1 
1. Describe the difference between malignant and benign pul-

monary growths.
2. How does having a pulmonary disorder affects a person’s 

nutritional status?
3. Describe how perfusion is affected by a pulmonary disorder.

ANCA— antineutrophilic cytopla-
smic antibody

BCG—bacillus Calmette-Guérin
CAP— community-acquired 

pneumonia
HAP— hospital-acquired 

pneumonia

HCAP— healthcare-associated 
pneumonia

HIV— human immunodeficiency 
virus

NSCLC—non–small cell lung cancer
PAH— pulmonary arterial 

hypertension

PE—pulmonary embolism
PH—pulmonary hypertension
SCLC—small cell lung cancer
TB—tuberculosis
URI— upper respiratory tract infection
VAP— ventilator-associated 

pneumonia

ABBREVIATIONS
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response to an inhaled antigen that cannot be degraded 
or in response to an autoimmune disorder. When the anti-
gen cannot be destroyed by neutrophils, macrophages 
phagocytose the antigen to prevent it from stimulating a 
chronic inflammatory response. The macrophages may 
fuse to form giant cells, and they are often surrounded by 
T lymphocytes. As the long-lived macrophages die, the 
slowly released antigen stimulates further inflammatory 
responses by monocytes and lymphocytes that maintain 
the granuloma as long as the individual has a healthy 
immune system.

Causes of pulmonary granulomas include bacterial 
infections (e.g., tuberculosis), fungal infections (e.g., histo-
plasmosis, coccidioidomycosis, or blastomycosis), inhala-
tion of insoluble substances (e.g., dusts), or autoimmune 
disorders such as rheumatoid arthritis. In the case of sar-
coidosis, the cause is not known. Tuberculosis and fungal 
infections of the lung are discussed here. Sarcoidosis is dis-
cussed in Chapter 26.

Tuberculosis
Tuberculosis (TB) is an infectious airborne bacterial dis-
ease caused by the organism Mycobacterium tuberculosis. 
 Primarily, TB affects the lungs; however, organs and tis-
sues may be affected as well. Tuberculosis has been dated 
in 6000-year-old Egyptian mummies, Indians of North 
American, the Mayans of Central America, and the Ande-
ans of Peru. In Europe in the 17th century, 20% of the deaths 
in London were due to TB; by the mid-18th century, life 
expectancy was less than 40 years of age. During the 19th 
to the mid-20th century, industrialization spurred the devel-
opment of cities and TB, and the “white plague” became 
epidemic. The discovery of the causative organism, Myco-
bacterium tuberculosis, was an important breakthrough, but 
tuberculosis is still a worldwide epidemic.

TB still represents a formidable challenge in terms of 
disease burden. Worldwide, in 2014, an estimated 9.6  million 
individuals were infected with TB. The global incidence 
of TB is higher among men (5.4 million) than women 
(3.2  million). Additionally, an estimated 1 million children 
are infected with TB globally. In 2014, TB killed an esti-
mated 1.5 million individuals globally, 1.1 million of whom 
were HIV negative and 390,000 of whom who were HIV 
positive.23 In the United States, 9421 new cases of TB were 
reported in 2014 (2.96 cases per 100,000), which represents a 
1.5% decrease from 2013. The rate of TB cases in foreign-born 
individuals was 13 times greater than that among U.S.-born 
individuals.24

It is important to differentiate between a primary TB 
infection and the disease tuberculosis. A TB infection means 
that M. tuberculosis organisms have seeded areas in the lung 
but have not caused significant tissue damage; symptoms 
of fever and pleural effusion are infrequent. The disease TB 
means that clinically significant tissue damage has occurred 
and the infection is contagious. Approximately 3–4% of 
individuals with a primary TB infection become ill with 
the disease during the first year after their exposure. After 
the first year, up to 15% of those who have been exposed 

and radiation, may be included to reduce the risk of can-
cer recurrence.20 For stage II through stage IV cancer, the 
inclusion of surgery as a treatment depends on a variety of 
factors, including the presence and extent of metastasis.20 If 
surgery is performed, radiation and/or chemotherapy may 
be added to the treatment plan to help reduce the risk of 
cancer recurrence. A careful evaluation of the respiratory 
and cardiovascular status is necessary when surgery is con-
sidered for older adults.

For individuals whose treatment includes surgery, a 
second cancer staging may be conducted postoperatively. 
This pathologic staging takes into account the same criteria 
that are used for determining the clinical stage, with the 
addition of surgical findings related to factors including 
metastasis. But when it is available, the pathologic stage 
is likely to be more accurate than the clinical stage, as the 
pathologic stage uses the additional information that is 
obtained at surgery.

Because of the extraordinarily aggressive nature of 
SCLC, surgery typically is not indicated. Instead, treatment 
includes adjuvant therapies with multiple chemotherapeu-
tic agents and radiation.21 The survival for untreated SCLC 
is only 2–4 months, but SCLC is more sensitive to multiple 
chemotherapy regimens and radiation than are non–small 
cell cancers.22

Carrilyn Proust: Outcome
Ms. Proust’s oncologist diagnoses her with 
stage 0 NSCLC—specifically, adenocarcinoma. 
Clinical staging reveals that the that malignancy 
appears to be confined to the 1-cm mass in her 
right lower lung field. No lymph node involvement or metastasis is 
identified. Ms. Proust undergoes uncomplicated surgical excision 
of the tumor. Postoperative pathologic staging reveals no apparent 
lymph node involvement or cancer metastasis. However, because 
of Mrs. Proust’s smoking history and subsequent increased risk for 
cancer recurrence, radiation and chemotherapy are added to her 
treatment plan to help reduce her risk for cancer recurrence.

 5. Discuss the rationale for pathologic staging in Ms. Proust’s 
treatment.

 6. Although Ms. Proust has a small tumor with no lymph node 
involvement or metastasis, explain the rationale for adding 
chemotherapy and radiation therapy to her surgical treatment.

Check Your Progress: Section 19.2 
1. What are the clinical manifestations of superior vena cava 

syndrome?
2. Identify the three components of tumor staging.
3. Compare and contrast needle aspiration and thoracentesis in 

the diagnostic workup for lung cancer.

19.3 Benign Lung Lesions
While many lung tumors are malignant, benign masses 
often occur as granulomas. Pulmonary granulomas are 
small, localized collections of macrophages that form in 
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BMI (calculated as the weight in kilograms divided by the 
square of height in meters) is classified as follows30:

Normal: 18.5924.9 
Overweight: 25.0929.9
Obese: Ú  30.0

A BMI above 40 kg/m2 is considered extreme or morbid 
obesity. Patients who have greater than 30.0 BMI are further 
subdivided into three obesity classes:30

Obese class I: 30934.99 kg/m2

Obese class II: 35939.9 kg/m2

Obese class III: Ú  40 kg/m2

CLINICAL POINT: For children and adolescents (aged 2– 
19 years), the BMI value is plotted on the CDC growth charts to 
determine the BMI-for-age percentile. In this classification, over-
weight is defined as a BMI at or above the 85th percentile and 
lower than the 95th percentile. Obesity is defined as a BMI at or 
above the 95th percentile for children of the same age and sex.31 
A child’s weight status is determined on an age- and sex-specific 
percentile for BMI rather than by the BMI categories used for adults. 
Classifications of overweight and obesity for children and adoles-
cents are determined in this way because children’s body compo-
sition varies by age and gender. A calculator for determining BMI 
status for children and adolescents can be found at https://www 
.cdc.gov/obesity/childhood/defining.html ■

Obesity in childhood and adolescence is a major 
public health problem associated with short- and 
long-term complications. Obese youths are more 

likely to have risk factors for cardiovascular disease and 
diabetes, such as hypertension, dyslipidemia, and insulin 
resistance. Additionally, obese children and adolescents are 
at risk for musculoskeletal problems, sleep apnea, and 
social and psychologic problems. The approach to the pre-
vention, treatment, and management of obesity is multifac-
torial. Children and adolescents’ physical activity and 
dietary behaviors are influenced by many factors; these 
include (but are not limited to) families, communities, 
schools, healthcare providers, faith-based institutions, gov-
ernment agencies, and the media.32 As for adults, lifestyle 
interventions including dietary and physical activity modi-
fications and behavioral strategies make up the framework 
for effective prevention and treatment of obesity. Of greatest 
importance, however, is parental and familial involvement 
with family behavioral therapy; this has been cited as the 
most widely supported treatment for children.33 ■

Obesity during pregnancy is associated with 
increased maternal and fetal risks. Maternal compli-
cations include pregnancy-induced hypertension, 

gestational diabetes, respiratory complications, venous 
thromboembolism, preterm delivery, cesarean deliveries, 
and surgical and anesthetic complications.34 Examples of 
risks to the fetus and neonate include congenital abnormali-
ties, neonatal hypoglycemia, premature delivery, miscar-
riage, and stillbirth.34 Obesity-associated maternal 
hyperglycemia due to diabetes can cause increased fetal 

Her laboratory results are as follows:

Test Result Normal Range
Fasting blood glucose 90 mg/dL 6  100 mg/dL

Total cholesterol 180 mg/dL 100–199 mg/dL

Fasting triglycerides 125 mg/dL 6  150 mg/dL

High-density 
lipoprotein

55 mg/dL 40–50 mg/dL (men)

50–59 mg/dL (women)

Low-density 
lipoprotein

90 mg/dL 6  100 mg/dL

At this time, Yashika’s biochemical laboratory values are within 
the normal range. The presence of the velvety hyperpigmented 
rash (acanthosis nigricans) is consistent with hyperinsulinemia and 
insulin resistance. Yashika is at risk for diabetes and cardiovascular 
disease.

Yashika meets with her family nurse practitioner, and together 
they structure a plan to work on increasing physical activity. They set 
realistic goals for increasing physical activity through increased par-
ticipation in school and community physical activity programs. Addi-
tionally, Yashika is referred to the nutritionist for dietary education.

 3. Yashika avoids participation in activities at school. What would 
you counsel her about this aspect of her health?

 4. What kind of statement from Yashika indicates understanding 
of the education and counseling that was given to her?

5.3 Health Risks of Obesity
Obesity is known to increase the risk for many diseases, 
reduce quality of life and functional capacity, and shorten 
the lifespan. Health risks of obesity include not only the 
pathologic risks for morbidity and mortality that are 
increased with obesity, but also the functional and psy-
chosocial risks that occur with increasing body weight. 
In 2008, the Obesity Society defined obesity as a disease.29 
Obesity is associated with the development of a range of 
disorders, especially T2D, but also many other systemic 
and orthopedic disorders, which are covered more thor-
oughly in other chapters. This descriptive terminology 
has widespread ramifications for the public’s under-
standing of obesity and social stigma as well as treatment, 
reimbursement, education, and consumer protection 
programs. This designation as a disease is based on the 
recognition that obesity is a complex condition with mul-
tiple causes, many of which are beyond the individual’s 
control. In addition, obesity causes suffering, ill health, 
societal stigma, discrimination, and early mortality.

Obesity is conceptually defined as an excess of body 
fat and is clinically defined by the body mass index (BMI). 

Check Your Progress: Section 5.2 
1. What adipose tissue hormones and gastrointestinal hor-

mones are involved in the regulation of food uptake?
2. What are some of the genetic components of obesity?
3. What foods contain high levels of the antioxidants vitamin E 

and vitamin C?
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■■ Genetic susceptibility. Genetic susceptibility is sug-
gested by clusters of lung cancer in families, and 
first-degree relatives have an increased risk for devel-
oping lung cancer. The increased risk persists after any 
increased risk associated with age, gender, and smok-
ing habits is taken into account.

■■ Presence of benign chronic lung conditions. The pres-
ence of benign chronic lung disorders is associated with 
an increase in lung cancer, but the degree of risk varies 
among different disorders; for example, the cancer risk 
with diffuse pulmonary fibrosis is increased 14 times 
compared to a 2–4 times increased risk with chronic 
obstructive pulmonary disease (COPD).

■■ Viral infections. Viral infections may participate in lung 
tumor carcinogenesis, particularly the human papillo-
mavirus, which is present in 24.5% of lung cancers.

■■ Dietary factors. Epidemiologic studies suggest that 
low serum levels of antioxidants are associated with 
an increased risk for cancer. Diets containing foods with 
high levels of vitamin A and E and cruciferous vege-
tables (e.g., broccoli and cauliflower) were associated 
with a lower risk for lung cancer. Results are inconsis-
tent, but drinking green tea may be protective against 
lung cancer.11

■■ Gender. Women may be more susceptible to the carcino-
genic effects of smoking, possibly because of differences 
in DNA repair mechanisms and hormonal factors. In the 
United States, women younger than 50 years of age have 
a disproportionately high rate of lung cancer.

Etiology and Pathogenesis
The primary cause of lung cancer is cigarette smoking, the 
result of the carcinogenic character of multiple chemicals 
in cigarette smoke. The chemicals bind and mutate DNA 
(see the feature on Genetics and Genomics for Clinical 
Practice).12 There is a linear relationship between the inten-
sity of smoking and progressive epithelial changes. As in 
other cancers, exposure to carcinogens causes a stepwise 

5-year survival rate of 4%.3 Early diagnosis of lung cancer 
occurs in only an estimated 15% of cases; subsequently, 
more than 50% of individuals with lung cancer die within 1 
year of the initial diagnosis.3

Lung cancer is primarily a preventable disorder because 
many of the risk factors are modifiable. These risk factors 
include the following:

■■ Smoking cigarettes. Smoking cigarettes is the most 
important risk factor for cancer. Eighty-seven percent 
of lung cancers occur in active smokers or in people 
who stopped smoking less than 5 years ago; only 2% of 
lifelong nonsmokers develop lung cancer.7,8

■■ Cigar or pipe smoking. Smoking cigars or a pipe 
increases the risk for lung cancer by 2–5 times com-
pared to nonsmokers, but the risk is less than that for 
cigarette smokers. As with cigarettes, there is a dose–
response relationship based on the amount and dura-
tion of cigar or pipe smoking, and stopping smoking 
decreases the risk for lung cancer.

■■ Marijuana and cocaine smoking. Emerging studies 
do not support the existence of a relationship between 
marijuana smoking, pulmonary damage, and lung 
 cancer.9 The pulmonary effects of cocaine smoking are 
not fully understood,10 but the changes in the bronchial 
epithelium are similar to the premalignant epithelial 
changes seen in cigarette smokers.

■■ Secondhand smoke. Passive smoke exposure doubles 
lung cancer risk for exposures during childhood and 
adolescence and increases for spouses with the number 
of pack-years exposure.

■■ Occupational exposures. Exposure to environmental 
and occupational carcinogens increases the risk for lung 
cancer, and risks are greatly increased when the exposed 
individual also smokes cigarettes. The best-known risk 
factors are exposures to radon and asbestos. Other expo-
sures related to lung cancer include polycyclic aromatic 
hydrocarbons, nickel, and arsenic, which can occur as 
contaminants in tobacco or in some industries.

Genetics and Genomics for Clinical Practice
DNA Mutation in Lung Cancer

A variety of oncogenes (e.g., MYC, KRAS, EGFR, c-MET, and 
cKIT), deleted or mutated tumor suppressor genes such as 
p53, fusion genes such as EML4-ALK,12 and activated signal 
transduction molecules have been associated with lung can-
cer. The pattern for specific genetic alterations varies with the 
type or subtype of lung cancer. For example, KRAS is most 
common genetic mutation in adenocarcinomas in women who 
smoke, while epidermal growth factor receptor gene (EGFR) 
occurs more commonly in adenocarcinomas in women who do 
not smoke and Asians; p53 mutations occur most commonly 
in squamous cell carcinomas but also are present in small cell 
carcinomas.12 The EML4-ALK fusion gene in non–small cell lung 
cancer does not exist with EGFR or KRAS mutations, and its 
presence identifies a subset of individuals with non–small cell 
lung cancer that will respond to ALK-targeted agents but not 

EGFR tyrosine kinase inhibitors.12 The importance of this genetic 
research is that it will allow targeting of the specific sensitivities 
of a tumor with oncology medications that will interfere with 
tumor growth.12,13

CLINICAL POINT: Cigarette smoking has been directly linked 
to DNA mutations by a specific metabolite of benzo(a)pyrene in 
cigarette smoke that damages three specific loci on the p53 tumor 
suppressor gene. The p53 tumor suppressor gene mutations are 
present in approximately 60% of all lung cancers. Cigarette smoke 
contains over 200 carcinogens that act as initiators (polycyclic 
aromatic hydrocarbons), promoters (phenol derivatives), and con-
taminants such as radioactive elements, arsenic, nickel, molds, 
and additives.■
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Lifespan Considerations are 
highlighted with icons for children, 
pregnant women, and older 
adults. 

Each Case Study appears multiple times in the chapter with an 
Introduction, one or more Applications, and an Outcome section. 
The patients featured in the case studies reflect the diversity of the 
population of the United States across all age groups.
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squamous cell cancers are becoming more common. Cen-
tral squamous cell cancers can spread to the adjacent lymph 
nodes and lung tissue; peripheral tumors can invade the 
chest wall. Squamous cell cancers are relatively slow grow-
ing and metastasize more slowly than other non–small cell 
cancers. Because of their central location, squamous cell car-
cinomas are more likely to obstruct bronchi. The blockage 
decreases mucus clearance, increasing the risk of infection 
and development of obstruction pneumonia. The central 
location also increases the probability of cancer cells being 
found in sputum.

Large cell carcinoma is a poorly differentiated epithelial 
cell cancer that cannot be histologically identified as squa-
mous cell carcinoma, adenocarcinoma, or small cell carci-
noma. Like adenocarcinoma, there are multiple subtypes 
of large cell carcinomas that often present as bulky, solitary 
tumors in the periphery of the lung. Large cell carcinomas 
tend to metastasize early and widely; 50% metastasize to 
the brain by the time cancer is diagnosed

Small cell lung cancer comprises aggressive, highly 
malignant, fast-growing tumors that metastasize early 
and widely into regional lymph nodes. In the past, small 
cell cancers were often called oat cell cancer because of 
their distinctive small cell size and appearance, but that 
terminology is no longer used. There is a very strong linear 
relationship between SCLC and smoking, and only 1% of 
SCLC occurs in nonsmokers. Small cell lung cancer can 
develop in major bronchi or in the periphery of the lung. 
Enlarging cancer in mediastinal lymph nodes can gradu-
ally impede blood return to the superior vena cava, caus-
ing the insidious development of a superior vena caval 
syndrome. In superior venal caval syndrome, there is a 
progressive blockage of blood return from the upper part 
of the body; blockage results in slowly developing signs 
such as distention of veins in the neck and chest wall, 
facial and upper extremity edema, and mental changes. 
When the individual lies down, the increased blood return 
to the heart may cause worsening of the signs and symp-
toms associated with vena caval syndrome. The severity 
of the symptoms depends on the location of the blockage 
and how quickly it occurs. The most common cause of 
vena caval syndrome is SCLC.

Clinical Manifestations
Most patients with lung cancer do not seek medical care 
until they after they become symptomatic. The most com-
mon symptom is a persistent cough with or without spu-
tum production. Cough is not a specific symptom for lung 
cancers, and initially it is typically attributed to cigarette 
smoking, COPD, or a respiratory infection. Other common 
signs and symptoms of lung cancer are sputum streaked 
with blood, recurrent pneumonia or bronchitis, dyspnea, 
chest pain, hoarseness, and paraneoplastic syndromes.18

■■ Obstructive pneumonia occurs when lung cancer blocks 
bronchi, decreasing airflow and mucus clearance. The 
mucus distal to the blockage can become infected.

■■ Dyspnea may be due to a pleural effusion (an accumula-
tion of fluid within the pleural space), which compresses 

accumulation of 10–20 genetic abnormalities that transform 
benign bronchial and alveolar cells into malignant tumors.

Approximately 10–15% of all lung cancers are classi-
fied as small cell lung cancer (SCLC).14 Named because of 
the relatively small size of the cancer cells when viewed 
microscopically, SCLC may also be referred to as oat cell 
cancer, oat cell carcinoma, or small cell undifferentiated 
carcinoma. In many cases, SCLC originates in the bronchi. 
Because SCLC tends toward rapid growth and metastasis, 
this virulent form of cancer frequently has already spread 
to distant sites before it is identified.14 SCLC is slightly more 
prevalent among men than among women.15

The vast majority of lung cancers—approximately 
85–90%—are classified as non–small cell lung cancer 
(NSCLC). Non–small cell lung cancer comprises three pri-
mary subtypes: adenocarcinoma, squamous cell carcinoma, 
and large cell carcinoma.14 Pathologists further classify 
adenocarcinomas and squamous cell carcinomas as either 
well-differentiated or poorly differentiated. Being well-
differentiated means that the dividing cancer cells retain 
more of the normal features (e.g., size and shape of the 
cell and nuclei) but cell division is unregulated and faster 
than normal. In contrast, poorly differentiated cells retain 
enough histologic characteristics to be identified as adeno-
carcinoma or squamous cell carcinoma but have fewer nor-
mal cell features, so cell division is faster and the prognosis 
is worse.

Adenocarcinoma, which is the most common form of 
lung cancer, is more common in women than in men.16 The 
incidence of adenocarcinoma has significantly increased 
in the past 20 years. It is hypothesized that the increase is 
related to filtered cigarettes and those with lower tar and 
nicotine, which allow smokers to inhale more deeply, 
increasing peripheral lung exposure to smoke. Squamous 
cell carcinoma is more common in men than in women and 
is most closely associated with cigarette smoking.

Large cell carcinoma, also referred to as undifferenti-
ated tumors, is the least common form of NSCLC.17

Adenocarcinomas are glandular epithelial cancers. A 
single tumor frequently contains more than one cell sub-
type. Adenocarcinomas are the most common lung cancers 
in women and in nonsmokers, but the majority of adenocar-
cinomas occur in smokers. Adenocarcinomas occur primar-
ily in the periphery of the lung and may initially present as 
a single nodule that does not cause pulmonary symptoms. 
Adenocarcinomas are relatively slow growing but metasta-
size widely and early by invading blood vessels or through 
lymphatic spread. Bronchioloalveolar cancers are a distinct 
subtype of adenocarcinomas that grow along preexisting 
alveolar walls without metastasizing or destroying the 
alveolar structure.

Squamous cell carcinoma occurs almost exclusively 
in cigarette smokers and are much more common in men 
than in women. Squamous cell carcinomas are also called 
epidermoid carcinomas because they originate in the bron-
chial epithelial mucosa and spread along the bronchial wall. 
The majority of squamous cell cancers originate medially in 
the chest at points of bronchial bifurcation, but peripheral 
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BMI (calculated as the weight in kilograms divided by the 
square of height in meters) is classified as follows30:

Normal: 18.5924.9 
Overweight: 25.0929.9
Obese: Ú  30.0

A BMI above 40 kg/m2 is considered extreme or morbid 
obesity. Patients who have greater than 30.0 BMI are further 
subdivided into three obesity classes:30

Obese class I: 30934.99 kg/m2

Obese class II: 35939.9 kg/m2

Obese class III: Ú  40 kg/m2

CLINICAL POINT: For children and adolescents (aged 2– 
19 years), the BMI value is plotted on the CDC growth charts to 
determine the BMI-for-age percentile. In this classification, over-
weight is defined as a BMI at or above the 85th percentile and 
lower than the 95th percentile. Obesity is defined as a BMI at or 
above the 95th percentile for children of the same age and sex.31 
A child’s weight status is determined on an age- and sex-specific 
percentile for BMI rather than by the BMI categories used for adults. 
Classifications of overweight and obesity for children and adoles-
cents are determined in this way because children’s body compo-
sition varies by age and gender. A calculator for determining BMI 
status for children and adolescents can be found at https://www 
.cdc.gov/obesity/childhood/defining.html ■

Obesity in childhood and adolescence is a major 
public health problem associated with short- and 
long-term complications. Obese youths are more 

likely to have risk factors for cardiovascular disease and 
diabetes, such as hypertension, dyslipidemia, and insulin 
resistance. Additionally, obese children and adolescents are 
at risk for musculoskeletal problems, sleep apnea, and 
social and psychologic problems. The approach to the pre-
vention, treatment, and management of obesity is multifac-
torial. Children and adolescents’ physical activity and 
dietary behaviors are influenced by many factors; these 
include (but are not limited to) families, communities, 
schools, healthcare providers, faith-based institutions, gov-
ernment agencies, and the media.32 As for adults, lifestyle 
interventions including dietary and physical activity modi-
fications and behavioral strategies make up the framework 
for effective prevention and treatment of obesity. Of greatest 
importance, however, is parental and familial involvement 
with family behavioral therapy; this has been cited as the 
most widely supported treatment for children.33 ■

Obesity during pregnancy is associated with 
increased maternal and fetal risks. Maternal compli-
cations include pregnancy-induced hypertension, 

gestational diabetes, respiratory complications, venous 
thromboembolism, preterm delivery, cesarean deliveries, 
and surgical and anesthetic complications.34 Examples of 
risks to the fetus and neonate include congenital abnormali-
ties, neonatal hypoglycemia, premature delivery, miscar-
riage, and stillbirth.34 Obesity-associated maternal 
hyperglycemia due to diabetes can cause increased fetal 

Her laboratory results are as follows:

Test Result Normal Range
Fasting blood glucose 90 mg/dL 6  100 mg/dL

Total cholesterol 180 mg/dL 100–199 mg/dL

Fasting triglycerides 125 mg/dL 6  150 mg/dL

High-density 
lipoprotein

55 mg/dL 40–50 mg/dL (men)

50–59 mg/dL (women)

Low-density 
lipoprotein

90 mg/dL 6  100 mg/dL

At this time, Yashika’s biochemical laboratory values are within 
the normal range. The presence of the velvety hyperpigmented 
rash (acanthosis nigricans) is consistent with hyperinsulinemia and 
insulin resistance. Yashika is at risk for diabetes and cardiovascular 
disease.

Yashika meets with her family nurse practitioner, and together 
they structure a plan to work on increasing physical activity. They set 
realistic goals for increasing physical activity through increased par-
ticipation in school and community physical activity programs. Addi-
tionally, Yashika is referred to the nutritionist for dietary education.

 3. Yashika avoids participation in activities at school. What would 
you counsel her about this aspect of her health?

 4. What kind of statement from Yashika indicates understanding 
of the education and counseling that was given to her?

5.3 Health Risks of Obesity
Obesity is known to increase the risk for many diseases, 
reduce quality of life and functional capacity, and shorten 
the lifespan. Health risks of obesity include not only the 
pathologic risks for morbidity and mortality that are 
increased with obesity, but also the functional and psy-
chosocial risks that occur with increasing body weight. 
In 2008, the Obesity Society defined obesity as a disease.29 
Obesity is associated with the development of a range of 
disorders, especially T2D, but also many other systemic 
and orthopedic disorders, which are covered more thor-
oughly in other chapters. This descriptive terminology 
has widespread ramifications for the public’s under-
standing of obesity and social stigma as well as treatment, 
reimbursement, education, and consumer protection 
programs. This designation as a disease is based on the 
recognition that obesity is a complex condition with mul-
tiple causes, many of which are beyond the individual’s 
control. In addition, obesity causes suffering, ill health, 
societal stigma, discrimination, and early mortality.

Obesity is conceptually defined as an excess of body 
fat and is clinically defined by the body mass index (BMI). 

Check Your Progress: Section 5.2 
1. What adipose tissue hormones and gastrointestinal hor-

mones are involved in the regulation of food uptake?
2. What are some of the genetic components of obesity?
3. What foods contain high levels of the antioxidants vitamin E 

and vitamin C?
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Linking Pathophysiology to Diagnosis and Treatment
Diagnostic tests for lung cancer include chest x-ray, com-
puted tomography (CT), sputum cytology, and directly 
sampling cells from the tumor or pleural fluid. An abnormal 
chest x-ray often triggers the diagnostic workup for lung 
cancer.

■■ CT scan of the thorax is done to identify tumors larger 
than 1 cm in diameter and to better visualize tumors 
in the hilar or mediastinal area. The scan area is usu-
ally extended to include images of the liver, upper 
abdominal lymph nodes, and adrenal gland to assess 
for metastases.

■■ Cytologic analysis of freshly expectorated sputum 
looks for centrally located lung cancers.

■■ Bronchoscopy requires the insertion of a thin lighted 
tube through the nose or mouth, down the trachea to the 
area of concern in the lung. Any suspicious- appearing 
tissue can be lavaged (washed), brushed, or biopsied for 
cells for cytologic analysis.

■■ Needle aspiration requires insertion of a thin needle 
into a peripheral tumor. This technique is not used for 
central tumors or tumors near large blood vessels.

■■ Thoracentesis requires insertion of a large-gauge  needle 
into the pleural space to remove fluid and cells for 
analysis.

■■ Mediastinoscopy is used to sample lymph nodes in 
the upper mediastinum. A small incision is made in 
the neck above the sternum, a thin lighted scope is 
inserted into the mediastinum, and suspicious nodes 
can be biopsied.

The appropriate treatment for non–small cell cancer 
depends on the clinical staging of the cancer at time of the 
diagnosis and on the individual’s health status. Clinical 
staging is based on the tumor size (T), location of cancer in 
lymph nodes (N), and metastases (M) with a system devel-
oped by the American Joint Committee on Cancer (AJCC)19 
(Figure  19.2 ■). Surgery alone may be the treatment of 
choice when NSCLC is localized with no regional lymph 
node involvement and no metastases (stages 0 and I).20 
However, for individuals with stage IB non–small cell can-
cer, additional treatment modalities, such as chemotherapy 

normal lung, resulting in shortness of breath. A pleural 
effusion may indicate that cancer has spread to the pleura.

■■ Chest pain varies with the lung cancer site. Mediastinal 
pain is generally dull and poorly localized. Retroster-
nal pain is poorly localized because pain receptors are 
limited to the peribronchial vagal afferent nerves, larger 
blood vessels, and mediastinum. Parietal pleural pain 
is more specifically localized and persistent.

■■ Hoarseness occurs if the recurrent laryngeal nerve is 
compressed or invaded by the tumor.

■■ Paraneoplastic syndromes generally occur with 
advanced lung cancer. Some tumors produce hormone 
analogs that cause symptoms of inappropriate neuro-
endocrine secretions or dysfunction in neurologic or 
connective tissue. For example, a squamous cell carci-
noma may produce an analog of parathyroid hormone, 
resulting in increased serum calcium levels.

The systemic signs and symptoms include fatigue and 
weight loss. Weight loss is considered a negative prognos-
tic sign.

When lung cancer is not discovered incidentally on a 
chest x-ray, the presenting symptoms that initiate the diagnos-
tic workup may be an obstructive pneumonia with atelectasis, 
dyspnea associated with a pleural effusion, hemoptysis, pain, 
hoarseness, or a paraneoplastic syndrome.

Carrilyn Proust: Application
Ms. Proust’s primary care provider orders a chest 
x-ray, which reveals a mass in the lower lobe of 
Ms. Proust’s right lung. For further evaluation, the 
primary care provider schedules Ms. Proust for 
a pulmonary computed tomography (CT) scan. In addition, a spu-
tum sample is collected for analysis. Ms. Proust’s sputum sample 
contains a moderate amount of blood. Ms. Proust’s CT reveals an 
abnormal mass approximately 1 centimeter in diameter in the lower 
lobe of her right lung. Cytology of her sputum sample reveals sus-
pected malignant cells. Ms. Proust is referred to an oncologist for 
further evaluation and treatment.

 3. On the basis of her gender, what type of lung cancer does 
Ms. Proust most likely have?

 4. What finding in Ms. Proust’s history and physical examination 
suggests that Ms. Proust does not have small cell carcinoma?

Figure 19.2  ■  The staging system for lung cancers depends on tumor size (T), presence of cancer in lymph nodes (N), and 
metastases (M).
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with a BMI of 35 or more.41 Diabetes mellitus is discussed 
in more detail in Chapter 37.

Weight gain over the lifespan also increases the risk of 
diabetes. Weight gained after age 18 years contributes to an 
increased risk for diabetes, while weight loss is associated 
with a reduction in relative risk. Interestingly, weight gain 
seems to precede the onset of diabetes. The National Health 
and Examination Survey (NHANES)42 clearly demonstrated 
an increasing incidence of diabetes associated with increas-
ing levels of obesity. The incidence of T2D ranged from 8% 
for normal-weight individuals to 43% for individuals with 
a BMI of 40 or more.42

Dyslipidemias
Dyslipidemias such as high levels of low-density lipopro-
teins are obesity-related and known to be linked with depo-
sition of atheromatous plaques, which can contribute to 
the development of several types of cardiovascular and heart 
disease. Dyslipidemias are covered in Chapters 23 and 24.

Hypertension
Hypertension occurs frequently in overweight and obese 
individuals.43 In a large meta-analysis of comorbidities 
related to overweight and obesity, the pooled relative 
risk for hypertension in men with overweight or obesity 
was found to be 1.28 and 1.84, respectively. In women, the 
risk for overweight or obese individuals was 1.65 and 2.42, 
respectively.43 In addition, hypertension is closely associ-
ated with T2D, impaired glucose tolerance, hypertriglyceri-
demia, and hypercholesterolemia. Hypertension is covered 
in Chapter 23.

Heart Disease
Heart disease is the most common cause of death in the United 
States.44 Major factors associated with heart disease include 
increased levels of BMI and dyslipidemias. It is known that a 
low level of HDL cholesterol places an individual at greater 
risk for coronary artery disease than does an elevated tri-
glyceride level.28 An interesting and seemingly contradic-
tory finding is the obesity paradox, which is evidence that 
overweight and obese patients who survive an initial medical 
occurrence, such as a cardiovascular event (e.g., myocardial 
infarction) sometimes have improved outcomes. This para-
dox is based on the premise that a known risk factor is trans-
formed into a protective factor after an initial occurrence.45 
Although there has been no explanation of this phenomenon, 
it has been documented that most of the obese patients in 
studies examining this paradox were younger than the nor-
mal-weight cohort patients. Advancing age is a predictor of 
higher cardiovascular risk, and this may be a partial expla-
nation for the obesity paradox.46 The obese patients in these 
studies were younger than the patients in the normal-weight 
cohort group, and they did not have significant age-related 
comorbidities, Thus, the younger obese patients had higher 
survival rates than the older normal-weight cohort patients, 
but the advantage was most probably conferred by younger 
age rather than by obesity. A recent study of diabetic patients 
found no support for the obesity paradox, with no associa-
tion between BMI and mortality comparing obese diabetic 

insulin secretion, resulting in increased nutrient storage and 
macrosomia (large body size). Large fetal size can necessi-
tate a cesarean delivery or trigger premature labor. Other 
complications are associated with inflammation and oxida-
tive stress induced by obesity and diabetes.35 Oxidative 
stress can cause vascular endothelial injury, placental 
inflammation, and altered gene expression. Furthermore, 
the effects of maternal obesity extend beyond the perinatal 
period. Children of obese women have an increased rate of 
hospitalization during the first 5 years of life, particularly 
for infections and nervous system, metabolic, and respira-
tory conditions.36 Because of the risks to both mother and 
fetus associated with obesity during pregnancy, it is impor-
tant for overweight and obese women to have weight coun-
seling before conception so that they can achieve weight 
loss before becoming pregnant. ■

In older adults, overweight and obesity are associ-
ated with higher levels of functional limitations 
when compared with normal-weight adults.37 

Although obesity in older adults is associated with the 
adverse outcomes described in this chapter, there is some 
evidence that the risk of adverse outcomes lessens with age 
and mild obesity.38 In fact, increases in adiposity appear to 
have a protective effect on frail older adults and those with 
chronic diseases.38 ■

Health Risks Due to Excess Fat
Conceptually, the general definition of obesity utilizing BMI 
cut points does not specify where the excess fat is stored, 
as it can be either excess total body fat or a specific area of 
excess fat deposition, such as the abdomen. In addition, the 
adipocytes may be enlarged in morphology to produce this 
excess fat. Regardless, the clinical system of classification by 
BMI is useful for describing and identifying people at risk, as 
well as for formulating and developing interventions target-
ing those risks. However, ethnic and racial  differences have 
been noted in the accuracy of the original BMI  formulas, 
and several specific equations have been tested for particu-
lar groups of people.39 In addition, it is known that central 
obesity includes metabolically active adipocytes and is more 
highly related to obesity-related diseases than is obesity, that 
occurs primarily in the hips, legs, or arms.

Type 2 Diabetes Mellitus
The risk of T2D increases dramatically with increased 
weight and with a more central distribution of body fat, 
reflecting visceral adiposity. Several early classic studies 
examined the relationship between obesity and T2D; the 
results have been replicated in more recent studies. The 
classic Nurses’ Health Study examined a large sample of 
women and demonstrated that the risk of T2D was lowest 
in women with a BMI less than 22. A steady increase in the 
relative risk of developing T2D with increasing BMI was 
noted; at a BMI of 31 or more, women had an age-adjusted 
relative risk of 40 or greater.40 In men participating in the 
Health Professionals Follow-up Study, a similar relation-
ship was noted, the lowest risk of developing diabetes being 
associated with a BMI of less than 23 and the greatest risk 
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■■ Squamous cell carcinomas usually originate in medial 
bronchial mucosa at bronchial bifurcations and metas-
tasize to adjacent lymph nodes and lung tissue.

■■ Large cell carcinomas often present as big, bulky soli-
tary tumors in the lung periphery.

■■ Small cell carcinomas are aggressive, highly malignant, 
and fast-growing tumors that metastasize early and 
widely.

■■ Symptoms initiating a diagnostic workup include obstruc-
tive pneumonia, dyspnea with a pleural effusion, hemop-
tysis, pain, hoarseness, or a paraneoplastic disorder.

■■ Initial lung cancer symptoms are often nonspecific with 
a persistent cough that is attributed to another cause.

■■ Diagnostic tools include sputum cytologic analysis, CT 
scan of the thorax, bronchoscopy, fine needle aspira-
tion, thoracentesis, and mediastinoscopy.

19.3 Benign Lung Lesions
Differentiate the causes, classification, underlying patho-
genesis, and clinical manifestations of benign lung lesions 
and approaches to diagnosis and treatment of these condi-
tions across the lifespan.

■■ Pulmonary granulomas are formed to control an 
inhaled antigen that cannot be digested or in response 
to an autoimmune inflammatory process.

■■ Macrophages engulf the antigen, and helper T cells sur-
round the macrophages, preventing a chronic inflam-
matory response.

■■ As macrophages die, the exposed antigen stimulates a 
further granulomatous inflammatory response.

■■ Tuberculosis is caused by the rod-shaped aerobic 
M. tuberculosis bacillus, which is protected by a waxy 
capsule. Transmission is primarily through inhalation 
of infected droplets by a susceptible person.

■■ M. tuberculosis can remain latent and in a state of dor-
mancy for years; individuals with latent TB are not 
infectious.

■■ Active TB is symptomatic and communicable to other 
individuals.

■■ Reactivation of latent TB (secondary TB) occurs when 
there is a decreased T-cell–mediated immunity in a pre-
viously sensitized host.

■■ Fungal infections in the lung are endemic to particular 
geographic areas: histoplasmosis and blastomycosis 
in the Midwest, the St. Lawrence valley, and along the 
Appalachian Mountains and coccidioidmycosis in the 
southwestern United States.

■■ Fungal infections are transmitted by inhalation of fun-
gal spores in dust or from bird droppings and may be 
asymptomatic in healthy individuals.

CHAPTER SUMMARY

19.1 Chapter Overview and Case 
Studies
Describe the primary considerations and concepts related 
to pulmonary vascular, neoplastic, and infectious respira-
tory disorders.

■■ Pulmonary disorders include alterations caused by 
neoplastic growths, infectious diseases, abscesses, and 
vascular disorders.

■■ Neoplastic growths may be malignant or benign.
■■ Malignant growths are composed of cancerous cells 

that are capable of metastasizing (spreading) from the 
site of origin to other body sites or invading local body 
sites and causing tissue destruction.

■■ Benign growths contain cells that are nonmalignant 
(noncancerous). Infectious diseases that serve as 
sources of pulmonary disorders include a variety of 
alterations that may affect either the upper respiratory 
tract, the lower respiratory tract, or both.

■■ Pulmonary vascular disorders include alterations of 
blood flow within the lungs or to or from the pulmo-
nary circuit.

19.2 Malignant Lung Cancer
Differentiate the causes, classification, underlying patho-
genesis, and clinical manifestations of malignant lung can-
cers and approaches to diagnosis and treatment of these 
conditions across the lifespan.

■■ Cigarette smoking is the primary risk factor for lung 
cancer. There is a 15- to 20-year delay between starting 
smoking and development of lung cancer.

■■ Other smoke exposures (cigars, pipes, passive expo-
sure) and exposures to environmental and occupational 
carcinogens (radon or asbestos) also increase the risk 
for lung cancer.

■■ Genetic susceptibility, benign chronic lung disorders, 
and diet contribute to lung cancer risk.

■■ Histologically, carcinomas are classified as adenocarci-
noma, squamous cell carcinomas, and large cell carci-
nomas (all three of which are considered non–small cell 
carcinomas) and small cell carcinomas.

■■ Adenocarcinoma and squamous cell carcinomas are 
classified as differentiated (retaining more normal cell 
features, but cell division is unregulated) or undiffer-
entiated (retaining enough features for identification, 
but cell division is faster and the prognosis is worse).

■■ Adenocarcinomas are glandular cancers, usually in 
the lung periphery. They grow slowly but can metas-
tasize early because of invasion of blood vessels and 
lymphatics.
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GLOSSARY
Acute bronchitis A very common, self-limited lower respiratory 

tract inflammation; often referred to as a “chest cold.”

Adenocarcinoma A common form of lung cancer that starts in the 
lining of the glands. 

Antigenicity The ability to stimulate the formation of antibodies.

Bacillus Calmette-Guérin (BCG) Tuberculosis vaccine that is one 
of the most widely used vaccines throughout the world.

Benign In reference to a tumor, one that does not spread to, invade, 
and destroy surrounding tissue.

Blastomycosis A fungal infection caused by Blastomyces dermatitidis, 
an uncommon fungus that is found in Ohio, the Great Lakes region, 
and the Mississippi River valley; it is common in dogs in endemic 
areas but also occurs in horses, cows, and bats, and infections in 
animals can serve as an indicator of human disease.

Bronchiolitis A condition characterized by inflammation of the 
bronchioles.

Coccidiodomycosis A fungal infection caused by Coccidioides 
 immitis, which is endemic in the soil in the southwestern United 
States but can also be found throughout the world; it grows best in 
bird feces; also known as San Joaquin Valley fever.

Croup An acute viral infection of the upper respiratory tract com-
monly caused by parainfluenza viruses that spread through in 
children younger than 5 years of age in daycare centers, families, 
and hospitals; also called laryngotracheobronchitis.

Embolism A condition in which an embolus (a substance or foreign 
matter) travels via the bloodstream and subsequently lodges in a 
blood vessel, creating a partial or complete obstruction of blood 
flow through the affected vessel.

Embolus A substance or object that travels via the bloodstream to a 
blood vessel; emboli may comprise various substances, including a 
blood clot, fat globule, air bubble, bone fragment, or foreign matter.

Epiglottitis A rapidly progressive inflammation of the epiglottis 
and adjacent structures that may cause airway obstruction; most 
often caused by bacterial infection, including Haemophilus influenzae 
type b (Hib).

Goodpasture syndrome An uncommon antiglomerular basement 
antibody disease that targets the lungs and kidneys.

Healthcare-associated pneumonia (HCAP) A classification of 
pneumonia in which the infection develops (a) following hospital-
ization in an acute care hospital for 2 or more days within 90 days 
of developing the infection; (b) subsequent to residency in a long-
term care facility or nursing home; (c) within 30 days of receiving 
intravenous antibiotic medications, chemotherapy, or wound care; 
or (d) after attending a hospital or hemodialysis clinic.

Histoplasmosis A fungal infection transmitted by  inhalation of spores 
of Histoplasma capsulatum that is endemic to the Ohio,  Missouri, and 
Mississippi valleys and is also found in the St.  Lawrence valley and 
along the Appalachian Mountains as well as in the Caribbean and 
Central and South America.

Hospital-acquired pneumonia (HAP) A classification of 
 pneumonia in which the infection was not incubating at the time 
of hospital admission and develops 48 hours or more after hospital 
admission.

Influenza A highly contagious viral infection that sweeps through 
a geographic region as an epidemic that lasts 6–8 weeks during the 
winter months.

Pertussis A highly contagious respiratory infections usually caused 
by Bordetella pertussis that has been controlled in children through 
pertussis vaccination; also known as whooping cough.

Pneumonia An inflammation of the lung parenchyma that is 
 typically characterized by lung consolidation with alveoli filled 
with exudate.

Pulmonary arterial hypertension (PAH) A primary disorder of 
increased blood pressure in the pulmonary arteries; characterized 
by an increased pulmonary arterial resistance in the absence of left 
ventricular failure or chronic thromboembolism.

Pulmonary embolism (PE) Occurs when a substance or object 
(e.g., blood clot, fat globule, air bubble, bone fragment, or foreign 
matter) is pumped from the right heart into progressively smaller 
pulmonary arteries until it wedges in a vessel that is too small for 
it to pass.

Pulmonary granulomas Small, localized collections of 
 macrophages that form in response to an inhaled antigen that 
 cannot be degraded or an autoimmune disorder.

Pulmonary hypertension (PH) Increased blood pressure in the 
pulmonary arteries; may occur as a primary disorder or secondary 
to a primary disease process.

Rhinorrhea A condition characterized by profuse, watery nasal 
discharge; commonly known as a runny nose.

Tuberculosis (TB) An infectious airborne bacterial disease caused 
by Mycobacterium tuberculosis that primarily affects the lungs; may 
also affect other organs and tissues.

Upper respiratory tract infection (URI) An acute infection of one 
or more structures of the upper respiratory tract, including the 
nose, paranasal sinuses, pharynx, larynx, trachea, and bronchi.

Ventilator-associated pneumonia (VAP) A classification of 
 pneumonia in which the individual develops pneumonia more 
than 48–72 hours after tracheal intubation.

Wegener granulomatosis A rare systemic vasculitis that restricts 
blood flow, causing damage that may be limited to the upper and 
lower respiratory tracts but can involve the kidneys and other 
organs.
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ANSWERS
Answers to Review Questions can be found in Appendix A. Answers to Case Study and Check Your Progress questions are 
available on the faculty resources site. Please consult with your instructor.

6. You are placed in charge of an intervention for the stu-
dents of a local elementary school. You know that a key 
factor for change in children’s association with food is 
to address:
a. the parents because they are all making incorrect food 

choices.
b. the food insecurity that these children experience 

because it affects their food choices.
c. the city parks and rec department because there 

are not enough state-of-the-art activities at the local 
YMCA.

d. None of the above, since you are just one person.

7. Mr. Xi is scheduled to undergo a Roux-en-Y gastric 
bypass. He wants to know what he should expect from 
the procedure. You explain that:
a. he will not be restricted in his diet post procedure.
b. he will be monitored for increased hepatic glucose 

production.

c. he will have improved insulin sensitivity and thus 
improved beta-cell function.

d. he will need to use more diabetic medication because 
of the surgery.

8. A new nurse is teaching a class at the local YMCA. The 
students are older adults from the community. The 
nurse’s topic is the importance of weight management 
as the individuals age. Understanding of this material is 
noted by a student who says:
a. “Weight gain will not affect my ability to care for 

myself.”
b. “Weight loss will not help if I have joint pain.”
c. “Weight gain will affect my ability to do simple tasks, 

such as turning in bed, by myself.”
d. “Weight loss can increase my change of diabetes and 

its complications.”

RECOMMENDED WEBSITES
Centers for Disease Control and Prevention: Childhood 

Overweight and Obesity
https://www.cdc.gov/obesity/childhood/index.html

Physical Activity Guidelines for Americans
https://health.gov/paguidelines/guidelines
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depression.4 One of the goals of Healthy People 2020 is to 
promote good health through nutrition and maintenance 
of a healthy body weight.

There has been a dramatic increase in the prevalence 
of obesity in the United States over the last two decades. 
Prevalence estimates of obesity in 2014 by state ranged 
from 20 to 35%5 (Figure 5.1 ■). The total excess cost related 
to the current prevalence of overweight and  obesity 
among adolescents is estimated to be $254  billion.6 This 
number includes $208 billion in lost productivity second-
ary to premature morbidity and mortality and $46 billion 
in direct medical costs.6 If current trends in the develop-
ment of overweight and obesity continue, the total health-
care costs related to obesity could reach $861–$957 billion 
by 2030; this would account for 16–18% of U.S. health 
expenditures.6

5.1 Chapter Overview 
and Case Studies
One of the major challenges of the 21st century is the pre-
vention and treatment of obesity. The World Health Orga-
nization (WHO) defines obesity as abnormal or excessive 
fat accumulation that may impair health.1,2 More than 33% 
of U.S. adults and 17% of U.S. children are obese.3 Obe-
sity is a factor in the development of a number of medi-
cal conditions, including diabetes, cardiovascular disease 
(coronary artery disease, myocardial infarction, angina 
pectoris, heart failure, stroke, hypertension, and atrial 
fibrillation), metabolic syndrome, cancer, arthritis and 
disability, gallbladder disease, acute pancreatitis, nonal-
coholic fatty liver disease, pulmonary complications, and 

Healthy People 2020
Nutrition and Weight Status

The overall goal of the Nutrition and Weight Status objectives for 
Healthy People 2020 is to promote health and reduce the risk of 
chronic disease through healthful diets and the achievement and 
maintenance of healthy body weights. In addition, these objec-
tives emphasize that efforts to modify diet and weight should 
address individual behaviors along with the policies and envi-
ronments that support these behaviors. Those objectives are 
broadly divided into the following categories: HealthCare and 
Worksite Settings, Weight Status, Food Insecurity, Food and 
Nutrient Consumption, and Iron Deficiency.1 The primary objec-
tives are as follows:

 ■ Increase the number of states with nutrition standards for 
foods and beverages provided to preschool-aged children in 
child care.

 ■ Increase the proportion of schools that offer nutritious foods 
and beverages outside of school meals.

 ■ Increase the number of states that have state-level policies 
that incentivize food retail outlets to provide foods that are 
encouraged by the Dietary Guidelines for Americans.

 ■ Increase the proportion of Americans who have access to a 
food retail outlet that sells a variety of foods that are encour-
aged by the Dietary Guidelines for Americans.

Healthcare and Worksite Settings
 ■ Increase the proportion of primary care physicians who regu-
larly measure the body mass index of their patients.

 ■ Increase the proportion of physician office visits that include 
counseling or education related to nutrition or weight.

 ■ Increase the proportion of worksites that offer nutrition or 
weight management classes or counseling.

Weight Status
 ■ Increase the proportion of adults who are at a healthy weight.
 ■ Reduce the proportion of adults who are obese.
 ■ Reduce the proportion of children and adolescents who are 
considered obese.

 ■ Prevent inappropriate weight gain in youth and adults.

Food Insecurity

Food insecurity is the inability to access sufficient safe, nutritious 
food that is needed to maintain a healthy and active life.2

 ■ Eliminate very low food security among children.
 ■ Reduce household food insecurity and in doing so reduce 
hunger.

Food and Nutrient Consumption
 ■ Increase the contribution of fruits to the diets of the population 
aged 2 years and older.

 ■ Increase the variety and contribution of vegetables to the diets 
of the population aged 2 years and older.

 ■ Increase the contribution of whole grains to the diets of the 
population aged 2 years and older.

 ■ Reduce consumption of calories from solid fats and added 
sugars in the population aged 2 years and older.

 ■ Reduce consumption of saturated fat in the population aged 
2 years and older.

 ■ Reduce consumption of sodium in the population aged 2 years 
and older.

 ■ Increase consumption of calcium in the population aged 
2 years and older.

Iron Deficiency
 ■ Reduce iron deficiency among young children and females of 
childbearing age.

 ■ Reduce iron deficiency among pregnant females.
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Check Your Progress: Section 53.8
1. Describe the etiologic factors involved in causing fatigue 

near the end of life.
2. What are the clinical manifestations that often accompany 

fatigue?
3. Describe the pharmacologic and nonpharmacologic 

approaches to management of fatigue.

Impact of Current Research on Clinical Practice
Treatment of Fatigue with a Central Nervous System Stimulant

Description: Fatigue and depression are common near the 
end of life and have a negative effect on the person’s quality 
of life. In a double-blind investigation in which neither clinicians 
nor patients knew whether the patient received the investi-
gational medication or placebo, 30 hospice patients in either 
inpatient or outpatient settings were randomized to receive 
treatment with either methylphenidate (Metadate, Ritalin), a 
mild central nervous system stimulant that increases the levels 
of norepinephrine and dopamine in the brain, or a placebo. The 
placebo was a tablet that looked identical to methyphenidate 
but contained starch instead of the medication. The research 
study nurse conducted the physical assessments and admin-
istered the symptom assessment scales. While all patients re-
ported fatigue, no differences in severity scores were observed 
between the treatment and placebo groups at the beginning of 
the study.

Clinical Practice: A statistically significant decrease in the se-
verity of fatigue was observed by day 14 in the group treated 
with methylphenidate. No improvement in fatigue was expe-
rienced by patients in the placebo group. Patients treated with 
methylphenidate who had clinically significant depression at the 
beginning of the study experienced improvement in depression 
based on three depression self-report scales; less improvement 
was noted in the placebo group. These results support the use of 
the central nervous system stimulant methylphenidate to improve 
the quality of life of patients experiencing fatigue or depression 
associated with terminal illness.

Research Study: Kerr, C., Drake, J., Milch, R., et al. (2012). 
 Effects of methylphenidate on fatigue and depression: A random-
ized, double-blind, placebo-controlled trial. Journal of Pain and 
Symptom Management, 43(1), 68–77.

53.9 Constipation
Constipation is the infrequent passage of small amounts of 
hard, dry stool. This common yet underrecognized distress-
ing symptom occurs in an estimated 51–84% of hospice and 
palliative care patients; the incidence and severity increase as 
the time of death approaches.43,44,45 Constipation can contrib-
ute to other symptoms, including pain and vomiting.

Etiology and Pathogenesis
Peristaltic muscle contractions in the gastrointestinal tract 
mix intestinal contents, aiding in digestion and the move-
ment of unabsorbed content onward to the rectum for 
excretion. In constipation, this transit time is prolonged. 
At the end of life, constipation often results from several 
factors, including the primary disease that is causing the 
terminal illness, concurrent diseases, treatment-related 
variables, medications, dietary factors, and physical 
inactivity. Disease-related conditions that contribute to 
constipation in terminally ill patients include primary 
and metastatic tumor growth, spinal cord compression, 
ascites, and hypercalcemia. Concurrent diseases, includ-
ing chronic neurologic and neuromuscular conditions, 
diabetes, hypothyroidism, and diverticular disease, can 
slow bowel motility. Treatment-related variables include 
bowel adhesions from surgery and radiation-induced 
fibrosis. Medications that frequently lead to constipation 
include antidepressants, anticholinergics, anticonvulsants, 

calcium-channel blockers, muscle relaxants, and opioids. 
Palliative care patients are frequently prescribed opioid 
medications to control pain and/or dyspnea. However, 
these drugs bind to intestinal opioid receptors and slow 
peristalsis, as well as causing an increase in anal sphincter 
tone, leading to constipation.45 In contrast to other thera-
peutic and adverse effects of opioids, tolerance does not 
develop to the constipating effects of these medications.

CLINICAL POINT: Because of the constipating effects of opioid 
medications, all patients on long-term opioid therapy should be placed 
on a preventive protocol for constipation, including a laxative. ■

Terminally ill patients are also predisposed to constipa-
tion because their typical diet is inadequate in both fluid, 
leading to increased fluid absorption from intestinal contents 
and harder stool, and fiber, decreasing the bulk of stool and 
peristalsis. These patients also become physically inactive and 
develop general debility with muscle weakness. Generalized 
pain, diminished consciousness, loss of normal bowel routine, 
and inadequate privacy during toileting due to need for assis-
tance are other factors that may contribute to constipation.

Clinical Manifestations of Constipation
In evaluating a patient for constipation, it is important to 
first ask about the patient’s normal bowel pattern, includ-
ing the typical frequency, amount, characteristics, and time 
of bowel movements. Patients with constipation often 
report abdominal cramping, pain, and bloating; nausea; 
straining on attempting a bowel movement; and rectal 
pressure. On physical examination, common findings 
include abdominal distention, hypoactive bowel sounds, 
and hemorrhoids. The rectal examination may reveal fecal 
impaction.

Linking Pathophysiology to Diagnosis and Treatment
The diagnosis of constipation is based on the frequency 
of bowel movements and the consistency of fecal matter. 
The optimal management approach for constipation is to 
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Figure 53.7 ■ Anorexia contributes to cachexia; however, it is not the only factor involved. Chronic high levels of 
inflammatory cytokines shift metabolism toward increased degradation of protein and fat and increased production of glucose 
to provide substrates for synthesis of acute phase proteins, which are involved in the inflammatory response. Anorexia and 
cachexia both contribute to involuntary weight loss, loss of adipose tissue, and skeletal muscle wasting.
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Impact of Nutrition in Clinical Practice
Nutrition at the End of Life
Joanne Kouba

At the end of life, the goal is for the patient to eat for pleasure and 
satisfaction. Dietary restrictions are eliminated, and patients are 
encouraged to eat and drink whatever foods and fluids appeal to 
them. Patients and family members must receive information about 
anorexia and cachexia as an expected consequence of end-stage 
disease. They should be informed that better care or increased 
effort to feed the patient will not reverse cachexia because the pro-
cess of muscle protein degradation is not due just to decreased 
caloric intake and therefore does not respond to interventions such 
as supplemental nutrition or high-calorie foods. Enteral feedings via 

gastrostomy or nasogastric tubes are limited to patients who state 
that they are hungry but do not have the mechanical ability to eat.

Artificial hydration and nutrition at the end of life is a subject of 
considerable controversy. The benefits must be weighed against 
the burdens of such treatment, including the associated risks 
of fluid overload, peripheral and pulmonary edema, electrolyte 
imbalances, infection, and aspiration into the lungs. A decrease 
in food and fluid intake is part of the normal process of dying; 
as death approaches, parenteral and enteral feeding does not 
improve symptoms or prolong life.

In certain situations, interventions can be attempted 
to alleviate anorexia. For example, anxiety, nausea, dehy-
dration, constipation, and oral infections can be managed, 
which may help to increase the patient’s desire for food. A 
trial of medications can also be attempted to increase appe-
tite. Corticosteroids such as dexamethasone and predni-
sone may help to increase appetite and physical strength 

for a short time. Medications with effects similar to those 
of progesterone may improve appetite, with effects evi-
dent after 1–2 weeks of treatment. Prokinetic agents, such 
as metoclopramide (Reglan), increase the rate of gastric 
emptying; this in turn can reduce the feeling of abdomi-
nal fullness that some patients with decreased appetite 
experience.
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■■ Genetic susceptibility. Genetic susceptibility is sug-
gested by clusters of lung cancer in families, and 
first-degree relatives have an increased risk for devel-
oping lung cancer. The increased risk persists after any 
increased risk associated with age, gender, and smok-
ing habits is taken into account.

■■ Presence of benign chronic lung conditions. The pres-
ence of benign chronic lung disorders is associated with 
an increase in lung cancer, but the degree of risk varies 
among different disorders; for example, the cancer risk 
with diffuse pulmonary fibrosis is increased 14 times 
compared to a 2–4 times increased risk with chronic 
obstructive pulmonary disease (COPD).

■■ Viral infections. Viral infections may participate in lung 
tumor carcinogenesis, particularly the human papillo-
mavirus, which is present in 24.5% of lung cancers.

■■ Dietary factors. Epidemiologic studies suggest that 
low serum levels of antioxidants are associated with 
an increased risk for cancer. Diets containing foods with 
high levels of vitamin A and E and cruciferous vege-
tables (e.g., broccoli and cauliflower) were associated 
with a lower risk for lung cancer. Results are inconsis-
tent, but drinking green tea may be protective against 
lung cancer.11

■■ Gender. Women may be more susceptible to the carcino-
genic effects of smoking, possibly because of differences 
in DNA repair mechanisms and hormonal factors. In the 
United States, women younger than 50 years of age have 
a disproportionately high rate of lung cancer.

Etiology and Pathogenesis
The primary cause of lung cancer is cigarette smoking, the 
result of the carcinogenic character of multiple chemicals 
in cigarette smoke. The chemicals bind and mutate DNA 
(see the feature on Genetics and Genomics for Clinical 
Practice).12 There is a linear relationship between the inten-
sity of smoking and progressive epithelial changes. As in 
other cancers, exposure to carcinogens causes a stepwise 

5-year survival rate of 4%.3 Early diagnosis of lung cancer 
occurs in only an estimated 15% of cases; subsequently, 
more than 50% of individuals with lung cancer die within 1 
year of the initial diagnosis.3

Lung cancer is primarily a preventable disorder because 
many of the risk factors are modifiable. These risk factors 
include the following:

■■ Smoking cigarettes. Smoking cigarettes is the most 
important risk factor for cancer. Eighty-seven percent 
of lung cancers occur in active smokers or in people 
who stopped smoking less than 5 years ago; only 2% of 
lifelong nonsmokers develop lung cancer.7,8

■■ Cigar or pipe smoking. Smoking cigars or a pipe 
increases the risk for lung cancer by 2–5 times com-
pared to nonsmokers, but the risk is less than that for 
cigarette smokers. As with cigarettes, there is a dose–
response relationship based on the amount and dura-
tion of cigar or pipe smoking, and stopping smoking 
decreases the risk for lung cancer.

■■ Marijuana and cocaine smoking. Emerging studies 
do not support the existence of a relationship between 
marijuana smoking, pulmonary damage, and lung 
 cancer.9 The pulmonary effects of cocaine smoking are 
not fully understood,10 but the changes in the bronchial 
epithelium are similar to the premalignant epithelial 
changes seen in cigarette smokers.

■■ Secondhand smoke. Passive smoke exposure doubles 
lung cancer risk for exposures during childhood and 
adolescence and increases for spouses with the number 
of pack-years exposure.

■■ Occupational exposures. Exposure to environmental 
and occupational carcinogens increases the risk for lung 
cancer, and risks are greatly increased when the exposed 
individual also smokes cigarettes. The best-known risk 
factors are exposures to radon and asbestos. Other expo-
sures related to lung cancer include polycyclic aromatic 
hydrocarbons, nickel, and arsenic, which can occur as 
contaminants in tobacco or in some industries.

Genetics and Genomics for Clinical Practice
DNA Mutation in Lung Cancer

A variety of oncogenes (e.g., MYC, KRAS, EGFR, c-MET, and 
cKIT), deleted or mutated tumor suppressor genes such as 
p53, fusion genes such as EML4-ALK,12 and activated signal 
transduction molecules have been associated with lung can-
cer. The pattern for specific genetic alterations varies with the 
type or subtype of lung cancer. For example, KRAS is most 
common genetic mutation in adenocarcinomas in women who 
smoke, while epidermal growth factor receptor gene (EGFR) 
occurs more commonly in adenocarcinomas in women who do 
not smoke and Asians; p53 mutations occur most commonly 
in squamous cell carcinomas but also are present in small cell 
carcinomas.12 The EML4-ALK fusion gene in non–small cell lung 
cancer does not exist with EGFR or KRAS mutations, and its 
presence identifies a subset of individuals with non–small cell 
lung cancer that will respond to ALK-targeted agents but not 

EGFR tyrosine kinase inhibitors.12 The importance of this genetic 
research is that it will allow targeting of the specific sensitivities 
of a tumor with oncology medications that will interfere with 
tumor growth.12,13

CLINICAL POINT: Cigarette smoking has been directly linked 
to DNA mutations by a specific metabolite of benzo(a)pyrene in 
cigarette smoke that damages three specific loci on the p53 tumor 
suppressor gene. The p53 tumor suppressor gene mutations are 
present in approximately 60% of all lung cancers. Cigarette smoke 
contains over 200 carcinogens that act as initiators (polycyclic 
aromatic hydrocarbons), promoters (phenol derivatives), and con-
taminants such as radioactive elements, arsenic, nickel, molds, 
and additives.■
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Impact of Current Research on  
Clinical Practice features show  
students how research is used clinically 
to highlight the importance of evidence-
based practice. 

Impact of Nutrition in Clinical Practice 
features highlight the importance of nutri-
tion in health promotion, disease preven-
tion, and nursing management of patients.

Genetics and Genomics for  
Clinical Practice features demonstrate 
the foundational importance of genetics 
and genomics in the study of  
pathophysiology.
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All of the artwork in Pathophysiology: Concepts of Human Disease has been specifi-
cally created for this text. It is attractive, realistic, and accurate. Visual learners in particular 
will be delighted to see the detailed illustrations.
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cardiorespiratory endurance, skeletal muscle endurance, 
skeletal muscle strength, body composition, and flexibility. 
The primary components of performance-related physi-
cal fitness include agility, balance, coordination, muscle 
strength and power, speed of movement, and reaction time 
(Figure 5.11 ■). There are interrelationships between health-
related physical fitness and performance-related physical 
fitness. For example, physical balance may be a component 
of performance-related fitness in athletes; however, physi-
cal balance may also be a component of health-related fit-
ness in patients with a neurologic disorder. The individual 
importance of any component depends on the health- or 
performance-related goal.

Physical Activity and Health-Related 
Physical Fitness
Higher levels of physical activity are associated with lower 
mortality rates for adults of all ages; those who are moderately 
active on a regular basis have lower mortality rates than those 
who are less active. Physical activity has a number of impor-
tant physiologic effects, particularly on the cardiorespiratory, 
metabolic, endocrine, and musculoskeletal systems and on 
mental health. In addition, physical activity is used to prevent 
and treat of a number of chronic diseases, such as cancer.

All-Cause Mortality
There is a large body of scientific evidence regarding the 
relationship between physical activity and all-cause mortal-
ity rates. Studies examining these relationships are usually 
large longitudinal cohort studies. In such studies, groups of 
individuals may be followed over long periods of time to 
examine trends and effects associated with variables such as 
physical activity. Available data consistently show an inverse 
relationship between physical activity and all-cause mortal-
ity; during follow-up observation, the most active individu-
als experience a greater reduction in the risk of mortality 
compared with the least active.58 There is evidence to suggest 

Figure  5.11 ■ The primary skill-related components of 
performance-related physical fitness are demonstrated by 
Simone Biles, who won four gold medals and one bronze medal 
in gymnastics in the 2016 Olympic Games in Rio de Janeiro.
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5.4 Health Risks of Physical 
Inactivity
Historically, high levels of physical activity have been 
associated with improved health outcomes. The first com-
prehensive and influential reports on the role of physical 
activity in health and disease, Physical Activity and Health: A 
Report of the Surgeon General, was published in 1996.57 This 
report provided historical background and discussed the 
evolution of physical activity recommendations, address-
ing the physiologic responses and long-term adaptations to 
exercise, the effects of physical activity on health and dis-
ease, patterns and trends in physical activity, and the role of 
physical activity in health promotion activities. The report 
concluded that people of all ages could benefit from regular 
physical activity. Unfortunately, the number of people par-
ticipating in physical activity programs since the publica-
tion of this report has not increased substantially.

The U.S. Department of Disease Prevention and Health 
Promotion published the first edition of the Physical Activ-
ity Guidelines for Americans in 2008; the second edition of 
these guidelines are in development. They were developed 
and synthesized from review of scientific evidence on the 
health benefits of physical activity.58 These guidelines reflect 
the consensus of several experts on physical activity recom-
mendations and provide the emphasis for health promotion 
initiatives to address the growing problem of physical activ-
ity and sedentary lifestyles. The Physical Activity Guidelines 
for Americans can be accessed at http://www.health.gov/
paguidelines.

Before discussing the relationship between physical 
inactivity and various health conditions, it is important 
to review the conceptual definitions of physical activity, 
physical fitness, and exercise. The terms physical activity and 
exercise are often used interchangeably; however, there are 
commonalities and differences between the two concepts. 
Both physical activity and exercise involve bodily movement 
produced by contraction of skeletal muscle that increases 
energy expenditure above basal levels. This energy expen-
diture is measured in kilocalories ranging on a continuum 
from low to high. Physical activity and exercise are charac-
terized according to mode, intensity, and purpose (e.g., occu-
pational, leisure-time, household). Exercise is a subcategory 
of physical activity that is planned, structured, and repetitive 
and with a goal of improvement or maintenance of one or 
more components of physical fitness as the objective.59

The term physical fitness has been defined in a number 
of ways. The most accepted definition is “the ability to carry 
out daily tasks with vigor and alertness, without undue 
fatigue and with ample energy to enjoy leisure-time pur-
suits and meet unforeseen emergencies.”59 Physical fitness 
can be divided into two major components: health-related 
and performance-related physical fitness. The goal of 
health-related physical fitness is to improve some aspect(s) 
of health; the goal of performance-related physical fitness 
is to improve some aspect of athletic performance. The pri-
mary components of health-related physical fitness include 
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MyLab Nursing
MyLab Nursing is an online learning and practice environment that works with the text to 
help students master key concepts, prepare for the NCLEX-RN exam, and develop clinical 
reasoning skills. Through a new mobile experience, students can study Pathophysiology: 
Concepts of Human Disease anytime, anywhere. New adaptive technology with remediation 
personalizes learning, moving students beyond memorization to true understanding and 
application of the content. MyLab Nursing contains the following features:

Dynamic Study Modules
New adaptive learning modules with remediation that personalize the learning experience 
by allowing students to increase both their confidence and their performance while being 
assessed in real time.

NCLEX-Style Questions
Practice tests with more than 1000 NCLEX-style questions of various types build student 
confidence and prepare them for success on the NCLEX-RN exam. Questions are organized 
by Chapter.
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Decision Making Cases
Clinical case studies that provide opportunities for students to practice analyzing information 
and making important decisions at key moments in patient care scenarios. These 15 unfolding 
case studies are designed to help prepare students for clinical practice.

Pearson eText
Enhances student learning both in and outside 
the classroom. Students can take notes, 
highlight, and bookmark important content, 
or engage with interactive and rich media to 
achieve greater conceptual understanding of the 
text content. Interactive features include audio 
clips, pop-up definitions, figures, questions 
and answers, the nursing process, hotspots, 
and video animations. Some examples of video 
animations include:

■	 Congenital Heart Defect Animations 
illustrate the many congenital heart defects 
that may occur in new-borns and provide 
students the opportunity to see, hear, and 
understand how congenital heart defects 
impair the correct functioning of the heart 
and how they may be corrected.

Instructor Resources
Instructor Resource Manual
Lecture Note Power Points
Test bank
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Pathophysiology is the study of functional alterations at 
the molecular, cellular, tissue, and organ system levels 
that are involved in disease states, and also involves 

the study of the impact of alterations in one organ system 
on the function of others. Understanding these alterations is 
the basis for understanding the mechanisms that are respon-
sible for clinical manifestations of disease, both those noted 
by the healthcare provider on physical assessment or through 
diagnostics, such as x-rays, and those that the patient reports 
to the provider.

Underneath all physiologic mechanisms, there are basic 
principles at play. Through understanding these basic prin-
ciples, or concepts, a healthcare professional can apply that 
knowledge across different situations and disease states. For 
example, Down syndrome is a genetic disorder caused by tri-
somy of chromosome 21. It can result in miscarriage or in a 
live-born child with a combination of congenital birth defects, 
characteristic facial features, and variable degrees of mental 
impairment. The degree of impairment may be influenced by 
environmental variables, such as the mother’s prenatal health 
and prenatal nutrition.1,2 Impairment may also be affected after 
birth by the family’s ability to afford and access early inter-
vention services, appropriate nutrition, and healthcare for the 
child. In other words, the quality of services and care available 
in the family’s social environment will affect the child’s long-
term health and ability to interact with other people and func-
tion in his environment.

Stress and adaptation also play a role. The ability of the 
child’s parents to respond to the stresses of having a child with 
Down syndrome will affect their own physical and mental 
health and that of all their children. The first and possibly the 
most important stressor for the family of a child with Down 
syndrome is the time of diagnosis, which can initiate a period 
of intense feelings of grief and loss.3 The degree of the child’s 
impairment in turn affects the family environment and stress 
levels. In children with disabilities such as Down syndrome, 
co-occurring seizures, anxiety, irritability, and greater extent of 
disability in the affected child all have been linked to increased 
financial and employment strain on parents and caregivers.4 
To close the circle, cultural variables, another aspect of social 
environment, also play a role. A family’s understanding of why 
their child has Down syndrome may be culturally influenced. 

Further, if a family receives poor treatment from healthcare 
providers who lack cultural competency, the family may be 
reluctant to continue return for further treatment.5

The chapters in this unit address key factors that inform 
pathophysiology and, in turn, inform the care of patients. 
Underlying pathophysiology of an illness can be influenced 
by any combination of individual and family behaviors and 
lifestyles (including cultural beliefs and preferences), physi-
cal and mental wellness states, genetic and epigenetic factors, 
environmental factors at both the individual and popula-
tion levels, and the neurologic and physiologic mechanisms 
that regulate how—and how well—the individual reacts and 
adapts to stress.
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EBP—evidence-based practice
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KEY TERMS

1.1 The Language of Pathophysiology
Define the conceptual basis for and the language used 
in the study of pathophysiology.

1.2 Overview of Health and Illness
Describe characteristics of risk factors associated with 
health and illness.

1.3 The Structure of Pathophysiology: Concepts 
of Human Disease
Outline the structure of this book/eText, including 
the pathogenesis and etiology of disease; the clinical 

manifestations of disorders; how pathophysiology 
is linked to diagnosis and treatment; and the impact 
of genetics, nutrition, and lifespan on health and 
illness.

1.4 Leading Indicators of Morbidity and Mortality
Describe the study of epidemiology, and outline the 
leading indicators of morbidity and mortality in the 
United States.

1.5 The Importance of Evidence-based Practice
Explain the importance of evidence-based practice.

Chapter Outline and Learning Outcomes

Chapter 1 

Introduction to the Basics  
of Pathophysiology
Matthew Sorenson, Laurie Quinn, and Diane Klein
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1.1 The Language of Pathophysiology  5

to pathophysiology. This discipline involves the analysis of 
specimens, such as tissue, blood, urine, and sputum removed 
from patients for the purpose of aiding in the diagnosis of 
certain diseases and assessing their progression. Other scien-
tific disciplines contribute to the process of understanding the 
pathogenic process of disease. Histology is a subdivision of 
pathology that studies the microscopic anatomy of cells and 
tissues either in the form of samples from a patient or grown 
outside the body in tissue culture. Specialized stains are used 
in histologic studies to identify various cell types, the organi-
zation of the cells, and intracellular contents as viewed with 
the aid of light or electron microscopy. These interrelated dis-
ciplines of pathophysiology, pathology, and histology are all 
important in understanding disease processes.

The Conceptual Basis  
of Pathophysiology
Underneath all physiologic mechanisms, there are basic 
principles at play. Through understanding these basic prin-
ciples, or concepts, a healthcare professional can apply that 
knowledge across different situations and disease states.

For a listing of concepts featured in this book, see Table 1.1 ■.  
Each primary concept has related subconcepts that reflect 
related biophysiologic processes. Examples of disease states 
that reflect the pathogenic concept are also provided.

Pharmacologic therapies and nursing interventions 
are based on the conceptual mechanisms that underlie 
a pathogenic process. For example, in the treatment of 

1.1 The Language 
of Pathophysiology
Essential Terminology
Pathophysiology is the study of functional alterations at 
the molecular, cellular, tissue, and organ system levels that 
are involved in disease states. Because many organ systems 
are interrelated, pathophysiology also involves the study 
of how alterations in one organ system can affect the func-
tion of others. Understanding these alterations is the basis 
for understanding the mechanisms responsible for clinical 
manifestations of disease noted on physical assessment or 
reported by the patient. In other words, pathophysiology is 
important in order to understand why alterations happen 
rather than just what happens.

Understanding pathophysiology requires knowledge 
of the principles of normal anatomy and physiology. These 
principles are briefly reviewed at the beginning of each rel-
evant chapter. By understanding the normal physiology of 
the renal system, for example, it is possible to reason out at 
least some of the expected alterations in the individual as a 
result of impaired renal function, such as acute or chronic 
renal failure. The focus in this book is the concepts underly-
ing the physiologic and pathophysiologic changes seen in 
association with disease.

Pathology is a medical discipline that focuses on struc-
tural alterations in tissues and organs and is closely related 

Biophysiologic Concepts Subconcept Examples of Diseases/Conditions Related to the Concept
Acid–base balance Excretion Metabolic acidosis/alkalosis

Respiratory acidosis/alkalosis

Addiction Dependence
Loss of control
Tolerance
Withdrawal

Alcohol abuse or dependence
Behavioral addiction (e.g., gambling, gaming, shopping)
Opiate abuse or dependence

Cellular regulation Cell differentiation
Cell growth

Cellular aging
Cellular injury
Neoplasia
Tissue and wound healing

Cognition Behavior
Judgment
Memory

Dementia
Delirium
Depression and anxiety
Thought disorders

Comfort Acute pain
Chronic pain

Headache
Neuropathy

Elimination Bowel and bladder function
Hydration
Nutrition

Acute kidney injury
Bowel obstruction
Ulcerative colitis
Urinary incontinence

Energy balance Environment
Metabolism
Nutrition
Thermoregulation

Cachexia
Fatigue
Obesity
Wasting syndrome

Environment Culture
Hydration
Nutrition
Society

Air pollution
Lead poisoning
Mercury poisoning
Food-borne infections
Lifestyle risk factors

Table 1.1  Biophysiologic Concepts

(Continued)
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Biophysiologic Concepts Subconcept Examples of Diseases/Conditions Related to the Concept
Fluid and electrolyte balance Excretion

Hydration
Nutrition

Diabetes insipidus
Hyponatremia/hypernatremia
Hypokalemia/hyperkalemia
Hypocalcemia/hypercalcemia

Hemostasis Bleeding
Coagulation

Pulmonary emboli
Disseminated intravascular coagulation
Thrombocytopenia

Immunity Hypersensitivity
Infection
Inflammation

Autoimmune disorders
HIV infection and AIDS
Pneumonia
Septic shock

Infection Energy balance
Hydration
Infection control
Nutrition
Tissue integrity

Bacterial abscess
Common cold
Colitis
Healthcare-associated infections
Lower/upper respiratory infections
Sepsis

Inflammation and oxidative stress Coagulation
Infection
Tissue integrity

Asthma
Inflammatory bowel disease
Rheumatoid arthritis

Intracranial regulation Cerebral autoregulation
Fluid and electrolyte balance
Trauma
Ventilation

Cerebrovascular accident
Hydrocephalus
Seizure disorders
Traumatic brain injury

Metabolism Energy balance
Hormonal regulation

Diabetes mellitus
Metabolic syndrome
Hypothyroidism
Obesity

Mobility Ambulation
Balance

Spinal cord injury
Stroke

Mood and affect Coping
Culture
Emotion
Social support
Stress

Anxiety
Depression
Postpartum depression

Nutrition and digestion Diet
Malabsorption
Fluid balance

Iron deficiency anemia
Atherosclerosis
Obesity
Ulcers
GI bleeding

Oxygenation Hypoxia
Ischemia
Respiration
Ventilation

Asthma
Anemia
Carbon monoxide poisoning
Heart failure
Acute respiratory distress syndrome
Shock

Perfusion Ischemia
Vasoconstriction

Heart failure
Atherosclerosis
Thromboembolic disorders

Sensory perception Hearing
Smell
Taste
Touch
Vision

Hearing loss
Glaucoma
Retinopathy
Vision loss

Sexuality Culture
Gender
Hormonal balance
Sexual orientation

Erectile dysfunction
Impotence
Pelvic floor dysfunction

Reproduction Sexuality Infertility
Female genitourinary issues
Male genitourinary issues
Sexually transmitted infections

Stress and coping Appraisal
Coping
Stressor

Homeostasis/allostasis
Allostatic load
Acute stress disorder
Posttraumatic stress disorder

Table 1.1  Biophysiologic Concepts Continued
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1.1 The Languageof Pathophysiology   7

the presence of an environmental allergen, such as cat 
hair, parts of the respiratory tract constrict, restricting the 
flow of air into the lung. The reduction in air flow leads 
to decreases in the concentration of oxygen in the blood-
stream. The allergen stimulates the immune system, which 
releases inflammatory mediators. The resulting inflam-
mation contributes to the reduction of airflow. Obesity, an 
alteration of metabolism, is a state of chronic inflammation 
that can worsen asthma. Obesity also can make it harder 
for an individual to breathe properly, owing to pressure on 
the lungs and the person’s relative lack of fitness. There are 
nervous pathways that influence the constriction and dila-
tion of the respiratory system. In this example, oxygenation 
reflects the concentration of oxygen but is under the influ-
ence of other concepts such as inflammation and immunity, 
along with other concepts such as metabolism (obesity) that 
can influence the degree of inflammation. See Figure 1.2 ■ 
for a diagram of the relationships between these concepts.

Case Studies
Case studies are used throughout this book/eText to help 
the reader apply the chapter content to clinical situations. 

hypertension, one of the options is using a medication that 
decreases the strength with which the heart contracts. Cal-
cium channel blockers stop the movement of calcium into 
cardiac tissue and thereby lessen the contractile force of the 
heart, lowering blood pressure.

Understanding the conceptual basis of pathogenesis 
then aids in understanding pharmacologic actions and 
nursing interventions. Turning a patient to help prevent 
pressure injuries is based on principles of blood flow and 
tissue ischemia. Developing that understanding provides 
the rationale for turning a patient on a schedule and high-
lights the importance of performing that basic nursing 
action. Two brief examples are provided to further demon-
strate the importance of these biophysical concepts.

Example 1: Myocardial Ischemia and Infarction. Tissue 
integrity is a major concept explored in this text. A decrease 
in blood flow to tissue means that there is a decrease in the 
amount of oxygen and glucose to tissue. The decrease in 
oxygen can then result in death, or infarction, of the tissue. 
Decreases in glucose deprive cells of a major energy source 
and can disrupt cellular regulation. This decrease in oxygen 
and glucose is called ischemia. A related term is hypoxia, 
which refers to a lack of oxygen to tissue. This can occur 
from disruptions of the respiratory system.

The oxygen levels in the blood may stimulate constriction 
of blood vessels, decreasing the flow of blood. Such narrow-
ing of blood vessels is seen in conditions of atherosclerosis, a 
condition in which the presence of lipids plays a major role. 
The immune system also plays a role in how quickly lipids 
accumulate and thus reduce the diameter of blood vessels.

Other illness states such as diabetes, an alteration in 
hormonal release with effects on metabolism, can influence 
the relative thickness or viscosity of blood, further slowing 
circulation. Therefore, pathophysiology is best viewed as 
a series of interrelated concepts that help to explain how a 
disease state affects health. In this situation, inflammation, 
oxygenation, perfusion, and metabolism are all involved in 
the pathogenesis of myocardial infarction in a patient with 
diabetes. See Figure 1.1 ■ for a diagram of the relationships 
between these concepts.

Example 2: Asthma. Oxygenation is the main concept 
associated with asthma. Asthma is a condition of reactive 
airway constriction. In other words, parts of the respira-
tory tract are sensitive to the presence of allergens. In 

Biophysiologic Concepts Subconcept Examples of Diseases/Conditions Related to the Concept
Tissue integrity Thermoregulation

Sensation
Wounds

Pressure injury

Thermoregulation Fever
Hypothermia
Hyperthermia

Fever
Hypothermia
Malignant hyperthermia
Burns

Trauma Consciousness
Mobility
Perfusion
Sensation
Oxygenation

Blunt trauma
Penetrating trauma
Burns

Figure 1.1 ■  Concepts related to the pathogenesis of 
myocardial infarction in an individual with diabetes.

MetabolismInflammation

Perfusion

Oxygenation

Myocardial
infarction
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their conditions and about health promotion, risk reduc-
tion, and prevention of complications. One of the purposes 
of this chapter is to introduce the concepts of health and 
illness along with terminology used in describing disease 
progression along with the leading causes of morbidity and 
mortality. An additional concern that will emerge in later 
chapters is the concept of injury. Injury is damage caused 
to the body by an external force.

Each case study focuses on one patient, who is followed 
throughout the chapter. Most chapters have two or three 
case studies. The following case study will be addressed 
throughout this chapter to introduce the reader to the for-
mat of the case studies used in the book.

Frank Smith: Introduction
Frank Smith, age 55, presents at the clinic with 
a chief complaint of headache with blurred vision 
over the past 3 hours. He describes his headache 
as bitemporal and throbbing. Lying down makes 
it worse. Mr. Smith’s medical history includes hypertension, for which 
he was prescribed two medications. He states that he ran out of his 
medication 4 days ago and has not been able to afford the prescrip-
tion. His blood pressure is 190/110, and he has a pulse of 68 with 
a strong character.

	 1.	 What characteristics of Mr. Smith’s chief complaint support 
the idea that alterations in one system can affect the function 
of others?

	 2.	 What major biophysiologic concepts should the nurse focus 
on during the assessment of Mr. Smith?

Knowledge of pathophysiology is important for health-
care providers, including nurses, physicians, pharmacists, 
dieticians, and physical and occupational therapists. It 
provides a foundation for other courses, such as pharma-
cology and nutrition, as well as for clinical practice. Patho-
physiology is the basis for understanding the current health 
status of patients and for early detection and appropriate 
intervention in response to changes in the clinical course. 
Pathophysiology is also used in teaching patients about 

Figure 1.2 ■  Concepts related to an asthma attack.

Immunity

Genetics
Environment
(allergens)

Obesity

Inflammation

Oxygenation

Asthma
(attack)

Check Your Progress: Section 1.1 
1.	How does the conceptual basis of pathophysiology help in 

the process of assessment and diagnosis?
2.	What is the difference between pathophysiology and 

pathology?
3.	How do nurses apply pathophysiology in daily practice?

1.2 Overview of Health  
and Illness
Characteristics of Health and Illness
Generally, the use of the word health refers to an absence 
of disease or functional changes that can result in disease. 
Health and illness are then terms best viewed as points 
along a continuum (Figure 1.3 ■). Throughout life, the indi-
vidual can be situated at different points along the contin-
uum, moving back and forth between wellness and illness.

The terms illness, disease, and condition are often used 
almost interchangeably. Even in healthcare and nursing set-
tings, the terms may be used as synonyms. However, there 
are some distinct differences to consider. The term disease 
can refer to a situation that is impairing functional abil-
ity in some way. For example, hypertension (a sustained 
elevation in blood pressure) is a disease with clear diag-
nostic criteria that can lead to a number of symptoms and 
complications.

The word illness is often used as a synonym for dis-
ease, but in healthcare, it is used to describe the individual 
experience that a person has with a disease. How each 
person responds to disease is different, and the subjective 
interpretation of the disease is influenced by the person’s 
prior beliefs, knowledge, cultural factors, and overall state 
of health (Figure 1.4 ■). For example, a healthy individual 
who catches a cold may feel miserable for a few days, but 
the disease will run its course, life will go back to normal, 
and the individual would not describe herself as “ill.” On 
the other hand, if an individual with asthma catches a cold, 
it can exacerbate the asthma, may change the medication 
regimen, and could even require hospitalization. So, a 
patient with asthma who has a cold may feel quite ill.

If hypertension and the common cold are diseases 
that can result in illness, a different term is needed for the 
functional changes that can occur as a result the disease. In 
healthcare, the term disorder is used to describe a disrup-
tion of physiologic or psychologic function. As an example, 
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Risk Factors
A risk factor is anything that puts a person at a greater risk 
for developing a particular disease. Risk factors emerge 
from a number of sources. One is the genetic blueprint 
provided to each of us at birth, and another is lifestyle fac-
tors. Lifestyle factors reflect decisions about diet, exercise, 
smoking and other variables that influence health. Another 
phrase that may be heard in healthcare courses is social 
determinants of health. Social determinants of health are fac-
tors related to where one lives, educational level, income, 
availability of fresh food, public transportation, and a num-
ber of other considerations that can affect health. These fac-
tors are often bound within society and are not as readily 
influenced as lifestyle risk factors.

Risk factors are traditionally classified as modifiable or 
nonmodifiable. A modifiable risk factor is one that the indi-
vidual can change, such as diet or smoking. A nonmodifiable 
risk factor is one that cannot be altered, such as age, race, 
and genetic characteristics. The relationship between risk 
factors and disease is discussed in Section 1.3.

several genetic variations can lead to disruptions of classes 
of immune cells. These disruptions can result in what is 
referred to as an immunoproliferative disorder. In other 
words, the continuing production or growth of certain cell 
types can lead to a loss of other cells or the release of imma-
ture cells. Leukemia is an example of such a disorder or 
disruption of normal cellular regulation.

The term syndrome usually refers to a group of signs 
and symptoms that emerge from a disease state. An exam-
ple is acute coronary syndrome, which manifests as angina 
accompanied by changes in the electrophysiology of the 
heart resulting from a decrease in blood flow to the heart. 
This decrease in blood flow reduces the amount of oxygen 
that the heart receives, resulting in ischemia. With acute 
coronary syndrome, there are several potential causes, and 
different electrocardiogram abnormalities can be found.1 
Thus, a syndrome can have varying etiologic factors and 
some variation in diagnostic findings. The commonali-
ties are in the cluster of signs and symptoms along with a 
shared underlying pathogenic mechanism.

Figure 1.3 ■  An illness–wellness continuum.
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Figure 1.4 ■  A. Connor Whelan is an infant. He has Down syndrome and a congenital heart defect 
that will need to be corrected when he is 12 months old. B. Yvonne Johnson is a 35-year-old woman 
experiencing joint swelling, pain, and fatigue. The pain and fatigue are beginning to affect her ability 
to work. Her family physician has not been able to identify a cause. C. Jacob Reinecker is a 22-year-old 
college student who came to the emergency department after experiencing a sudden, stabbing pain 
in his chest with resulting shortness of breath. As you read the rest of this chapter, think about these 
questions: (1) Are these patients healthy or ill? (2) Are their conditions acute or chronic? (3) What risks 
factors does each patient have that might shed some light on the patient’s conditions?

A  Connor Whelan B  Yvonne Johnson C  Jacob Reinecker
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