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Preface
Why We Wrote This Book
Dr. LeMone-Koeplin developed the original vision for 
Medical-Surgical Nursing: Clinical Reasoning in Patient Care 
based on the belief that nursing is a holistic, evidence-
based, person-centered profession. Nursing care, therefore, 
is provided for the whole person, not just for a malfunc-
tion of one or more body systems. We chose the cover and 
unit opener images to reflect this emphasis on the whole 
person.

In this textbook, discussions of the human responses 
to illness and disease are structured within the framework 
of clinical reasoning and the nursing process. Nursing 
care is presented within the context of nursing problems 
or diagnoses, emphasizing the importance of developing 
individualized evidence-based plans of care. The quality 
and safety implications for nursing care are addressed. 
Throughout the text, nursing care planning is based on a 
philosophy that individuals, their families, and communi-
ties are active participants in health and illness as well as 
consumers of healthcare services.

Regardless of the type of healthcare service or setting, 
medical-surgical nurses must use knowledge and skills to 
provide competent and safe patient care. The ability to ef-
fectively prioritize activities and patient care needs is criti-
cal. Nursing care is structured by the activities planned and 
carried out through clinical reasoning and multiple think-
ing strategies when applying the nursing process. Care of 
the medical-surgical patient is based on established profes-
sional ethics and standards and is focused on promoting or 
returning the patient to a state of functional health or pro-
viding palliative care at the end of life. Transitions of care 
are addressed for selected topics related to nursing based 
on prevention, acute, chronic, and end-of-life foci.

The revisions and updates reflected in the seventh edi-
tion of Medical-Surgical Nursing: Clinical Reasoning in Patient 
Care further reflect our belief that nurses should possess the 
necessary knowledge, skills, and attitudes to continuously 
improve the quality and safety of care in healthcare systems. 
We believe that nurses need to be able to use evidence-based 
practice, apply clinical reasoning skills, and understand nurs-
ing care standards to safely perform complex skills and tasks. 
In Unit 1, Dimensions of Medical-Surgical Nursing, Chapter 2, 
Health and Illness in Adults, includes a section on critical 
care with a table to easily find critical care–related topics like 
shock and sepsis, burns, cardiac and pulmonary disorders, as 
well as disorders of the liver/pancreas, acute kidney injury, 
and spinal cord injury. Unit 2, Alterations in Patterns of Health, 
has been revised to include a new, comprehensive chapter on 
caring for the patient with alterations in sleep (Chapter 3) to 
emphasize the impact that inadequate sleep has on the pa-
tient in a multitude of ways.
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Throughout the text, we make every effort to commu-
nicate that both nurses and patients may be male or female 
and that patients require holistic, individualized care re-
gardless of their age, gender, or racial, cultural, or socioeco-
nomic background. Where indicated, we addressed issues 
related to special populations including older adults, the 
LGBTQI population, veterans, and adult survivors of pe-
diatric conditions and congenital disorders. Our goal is to 
help students acquire the knowledge, resources, and com-
petencies that ensure a solid base for clinical reasoning and 
that are applied to provide safe, individualized, and com-
petent nursing care. We use understandable language and 
a consistent format, focusing on the most commonly en-
countered conditions. We have developed multiple learn-
ing strategies to facilitate success—audio, illustrations, 
teaching tips, and video and animation media.

Starting with the first edition, we have held fast to our 
vision that this textbook:

• Maintains a strong focus on nursing care as the essen-
tial element in learning and doing nursing, regardless 
of the gender, age, race, culture, or socioeconomic back-
ground of the patient or the setting for care.

• Provides a balance of pathophysiology, pharmacology, 
and interprofessional care to support interdependent 
and independent nursing interventions.

• Emphasizes the nurse’s role as a caregiver, educator, 
advocate, leader and manager, and as an essential 
member of the interprofessional healthcare team.

• Uses functional health patterns and the nursing process 
as the structure for providing nursing care in today’s 
world by prioritizing nursing interventions specific to 
altered responses to illness.

• Fosters clinical reasoning and decision making as the basis 
for safe, knowledgeable, individualized clinical practice.

Organization of This Book
The 50 chapters in this text are organized into units based 
on alterations in human structure and function. To increase 

student learning, each chapter in the book includes key 
terms, learning outcomes and clinical competencies, chap-
ter highlights, test yourself NCLEX-type questions, and ref-
erences with supporting evidence. Each chapter is grouped 
into sections, and each section has a learning outcome.

Each unit with a focus on altered health opens with an 
assessment chapter. This chapter draws on the student’s pre-
requisite knowledge and serves to reinforce basic principles 
of anatomy and physiology as applied to assessment in both 
health and illness. Following the assessment chapter, nurs-
ing care chapters provide information about major illnesses 
and traumatic injuries. Each nursing care chapter follows a 
consistent format, including the following key components:

Pathophysiology and Risk Factors
The discussion of each major illness or injury begins with 
incidence and prevalence, risk factors, and an overview of 
pathophysiology, followed by manifestations (signs and 
symptoms) and complications. Selected Focus on Cultural 
Diversity boxes demonstrate how race, age, and gender af-
fect differences in incidence, prevalence, and mortality.

Manifestations and Complications
To further describe major illnesses, manifestations includ-
ing signs and symptoms, antecedents, and subsequent 
clinical symptoms commonly seen are described for each 
condition. Common complications are also described to 
provide important information to allow anticipation of po-
tential problems.

Interprofessional Care
Interprofessional care considers diagnosis and treatment 
by the healthcare team. The section includes information, 
as appropriate, about specific tests necessary for diagnosis, 
medications, surgery and other treatments, fluid manage-
ment, dietary management, and complementary and alter-
native therapies. Specific information with related nursing 
care is highlighted in Medication Administration boxes and 
boxes focused on the nursing care of patients having a spe-
cific treatment or surgery.

Nursing Care
We discuss nursing assessment and care within a context 
of priorities of care, diagnoses, outcomes, and interven-

tions, with rationales provided 
for each intervention. Boxes 
throughout each illness discus-
sion section present information 
essential to patient care. These 
features include Nursing Care of 
the Patient, Genetic Considerations, 
Focus on Cultural Diversity, Safety 
Alerts, Multisystem Effects, Patho-
physiology Illustrated, and Moving 
Evidence into Action.

Last, for 80 major disorders 
or types of trauma, we provide 
a narrative Case Study & Nurs-
ing Care Plan. Clinical reasoning 

20

Chapter 16

Nursing Care of Patients with 
Integumentary Disorders

 Chapter Outline and Learning Outcomes

acne, 39
actinic keratosis, 43
angioma, 23
basal cell cancer, 44
carbuncle, 28
cellulitis, 000
comedones, 39
cyst, 22

dermatitis, 38
dermatophytoses, 31
folliculitis, 27
frostbite, 58
furuncle, 000
herpes simplex, 34
herpes zoster, 34
keloids, 23

keratosis, 24
lichen planus, 41
melanoma, 46
nevi, 23
paronychia, 64
pemphigus vulgaris, 41
pressure injury, 000
pruritus, 21

psoriasis, 24
rosacea, 40
scabies, 000
skin graft, 60
squamous cell cancer, 45
Stevens-Johnson syndrome, 42
warts, 33
xerosis, 21

KEY TERMS

■■ Assess functional health status of patients with integumen-
tary disorders, and monitor, document, and report abnor-
mal manifestations.

■■ Plan and implement evidence-based nursing interventions 
for patients with pressure injuries.

■■ Consider assessment findings, patient values and beliefs, cul-
tural norms, best practices, and clinical expertise when devel-
oping and implementing an individualized plan of care.

■■ Apply safe practices during the administration of topical, 
oral, and injectable medications for the treatment of integu-
mentary disorders.

■■ Collaborate with the interprofessional team in the plan-
ning and provision of care for patients with integumentary 
disorders.

■■ Implement patient teaching focused on prevention and 
management of integumentary disorders.

■■ Revise the plan of care as needed to provide effective 
interventions to promote, maintain, or restore func-
tional health status to patients with disorders of the 
integument.

CLINICAL COMPETENCIES

16.1 Common Skin Problems and Lesions 21

Describe the pathophysiology and manifestations of common 
skin problems and lesions, and outline the interprofessional 
care and nursing care of patients with these disorders.

16.2 Infections and Infestations of the Skin 27

Describe the pathophysiology and manifestations of infec-
tions and infestations of the skin, and outline the interprofes-
sional care and nursing care of patients with these disorders.

16.3 Inflammatory Disorders of the Skin 38

Describe the pathophysiology and manifestations of inflam-
matory disorders of the skin, and outline the interprofessional 
care and nursing care of patients with these disorders.

16.4 Acute Skin Disorders 42

Describe the risk factors for and pathophysiology and mani-
festations of acute skin disorders, and outline the interprofes-
sional care and nursing care of patients with these disorders.

16.5 Malignant Skin Disorders 43

Describe the risk factors for and pathophysiology and 
manifestations of malignant skin disorders, and outline the 
interprofessional care and nursing care of patients with these 
disorders.

16.6 Skin Trauma 53

Describe the pathophysiology and manifestations of skin 
trauma, and outline the interprofessional care and nursing 
care of patients with these disorders.

16.7 Hair and Nail Disorders 63

Describe the pathophysiology and manifestations of disorders 
of the hair and nails, and outline the interprofessional care 
and nursing care of patients with these disorders.

M16_LEMO8189_07_SE_C16.indd   20 17/08/2018   16:05
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questions specific to the care plan are provided in a sec-
tion called Clinical Reasoning in Patient Care (with sugges-
tions for decision-making provided in Appendix B under 
Evaluate Your Response to Clinical Reasoning in Patient Care). 
The nursing care section ends with information about con-
tinuity of care with essential patient and caregiver educa-
tion, and suggestions for referrals and additional patient 
resources.

Transitions of Care
New to the seventh edition, this section addresses critical 
issues for patients and families along the care continuum. 
For identified disorders, we describe care needs related 
to prevention, acute and chronic disease, and end-of-life 
considerations to support planning for and implementing 
comprehensive care transition.

End-of-Chapter Sections
Each chapter ends with Chapter Highlights, a bulleted list 
of key points for each section/learning outcome; Test Your-
self NCLEX-RN Review, 10 NCLEX-style review questions 
that reinforce comprehension of the chapter content (the 
correct answers with rationales are found in Appendix B); 
References to support all evidence presented in the chapter; 
and Additional Resources for students who need or want ad-
ditional study.

What’s New in the  
Seventh Edition
We are delighted to welcome Margaret-Ann Carno as a 
coauthor of this book. Information about Dr. Carno is in-
cluded in About the Authors on page x. New features of 
the seventh edition include:

• A consistent chapter structure with numbered sections, 
a matching learning outcome for each, and a new de-
sign that emphasizes the structure, making it easier for 
students to navigate the book.

• Chapter 3, Nursing Care of the Patient with Alterations of 
Sleep, which describes commonly seen sleep disorders. 
The greatest strength of the chapter is that it demon-
strates the linkage between sleep and health and the 
bidirectional nature of sleep and health.

• Recognizing the overwhelming number and variety of 
medications nurses must safely administer, the most 
commonly prescribed drugs are printed in blue type 
in the Medication Administration features.

• Transitions of Care replaces the section previously titled 
Continuity of Care. This section focuses on the nurse’s 
responsibility for preparing the patient and caregivers 
for transitions of care from one healthcare setting to 
another or to the home.
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Chapter Features
15.2 Assessing the Integumentary System 11

Integumentary Assessments
Technique and Normal  
Findings (in italics) Abnormal Findings

Inspect skin color and note any odors 
coming from the skin.
Skin color should be even, appropriate to the 
age and race of the patient, without foul odors.

 ■ A strong odor of perspiration may indicate poor hygiene and a need for patient teaching. A foul odor 
may indicate a disorder of the sweat glands.

 ■ Pallor and/or cyanosis are seen with exposure to cold and with decreased perfusion and oxygenation. 
In cyanotic dark-skinned patients, skin loses glow and appears dull. Cyanosis may be more visible in 
the mucous membranes and nail beds of these patients.

 ■ In dark-skinned patients, jaundice may be most apparent in the sclerae of the eyes.
 ■ Redness, swelling, and pain are seen with various rashes, inflammations, infections, and burns. First-

degree (superficial) burns cause areas of painful erythema and swelling. Red, painful blisters appear 
in second-degree (partial-thickness) burns, whereas white or blackened areas are common in third-
degree (full-thickness) burns.

 ■ Vitiligo, an abnormal loss of melanin in patches, typically occurs over the face, hands, or groin. Vitiligo 
is thought to be an autoimmune disorder.

Inspect the skin for lesions and  alterations, 
including calluses, scars,  tattoos, and 
piercings. Include inspection of skin 
creases and folds.
Skin should be intact without lesions.

 ■ Primary, secondary, and vascular lesions are described and shown in Tables 15.4 through 15.6.
 ■ Pearly edged nodules with a central ulcer are seen in basal cell carcinoma.
 ■ Scaly, red, fast-growing papules are seen in squamous cell carcinoma.
 ■ Dark, asymmetric, multicolored patches (sometimes moles) with irregular edges appear in malignant 

melanoma.
 ■ Circular lesions are usually present in ringworm and in tinea versicolor.
 ■ Grouped vesicles may be seen in contact dermatitis.
 ■ Linear lesions appear in poison ivy and herpes zoster.
 ■ Urticaria (hives) appears as patches of pale, itchy wheals in an erythematous area.
 ■ In psoriasis, scaly red patches appear on the scalp, knees, back, and genitals.
 ■ In herpes zoster, vesicles appear along sensory nerve paths, turn into pustules, and then crust over.
 ■ Bruises (ecchymosis) are raised bluish or yellowish vascular lesions. Multiple bruises in various 

stages of healing suggest trauma or abuse.

Palpate skin temperature.
Skin should be warm.

 ■ Skin is warm and red in inflammation and is generally warm with elevated body temperature.
 ■ Decreased blood flow decreases the skin temperature; this may be generalized, as in shock, or local-

ized, as in arteriosclerosis.

Palpate skin texture.
Skin should be smooth.

 ■ Changes in the texture of the skin may indicate irritation or trauma.
 ■ The skin is soft and smooth in hyperthyroidism and coarse in hypothyroidism.

Palpate skin moisture.
Skin should be dry.

 ■ Excessively dry skin is often present in older adults and patients with hypothyroidism.
 ■ Oily skin is common in adolescents and young adults. Oily skin may be a normal finding, or it may 

accompany a skin disorder such as acne vulgaris.
 ■ Excessive perspiration may be associated with shock, fever, increased activity, or anxiety.

Palpate skin turgor.
Skinfold should return rapidly to normal 
position.

 ■ Pinch the patient’s skin gently over the back of the hand or collarbone. Tenting, in which the skin 
remains pinched for a few moments before resuming its normal position, is common in older patients 
who are thin (Figure 15.4 ■).

 ■ Skin turgor is decreased in dehydration. It is increased in edema and scleroderma.

(continued )

Figure 15.4 ■ Tenting in an older patient.
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Assessment Addressing the first step 
in the nursing process, the assessment 
feature provides a review of the objective 
and subjective data needed to provide 
a clear clinical picture of the condition. 
Techniques and normal findings are 
compared to abnormal findings. Selected 
assessments include detailed guidelines 
for psychomotor skills used to assess the 
organ system.106 Chapter 18  Assessing the Endocrine System

Regardless of the type of diagnostic test, the nurse 
is responsible for explaining the procedure and any spe-
cial preparation needed, for assessing for medication use 
that may affect the outcome of the tests, for ensuring the 
consent form is signed (if necessary), for supporting the 
patient during the examination as necessary, for docu-
menting the procedures as appropriate, and for monitor-
ing the results of the tests. The nurse is also responsible 
for postprocedure care and patient teaching for self-care 
at home.

Diagnostic Tests
The results of diagnostic tests of the endocrine system are 
used to support the diagnosis of a specific disease, to provide 
information to identify or modify the appropriate medication 
or therapy used to treat the disease, and to help monitor the 
patient’s responses to treatment and nursing care interventions 
(Kee, 2018). Diagnostic tests to assess the structure and function 
of the glands of the endocrine system are described in the fol-
lowing Diagnostic Tests feature. More information is included 
in the discussion of specific disorders in Chapters 19 and 20.

Diagnostic Tests
of the Endocrine System

PITUITARY TESTS

NAME OF TEST PURPOSE AND DESCRIPTION RELATED NURSING INTERVENTIONS

Growth hormone (GH), 
human growth hormone 
(hGH)

In this blood test, GH levels (affected by 
food, stress, and activity) are measured to 
identify GH deficiency (dwarfism) or GH 
excess (gigantism, acromegaly).
Normal value:
Men: <5 ng/mL
Women: <10 ng/mL

Tell patient not to eat or drink 8–10 h prior 
to having blood drawn. Have patient rest for 
30–60 min before blood is drawn.

Magnetic resonance 
 imaging (MRI)

This imaging study is done to identify tumors 
of the hypothalamus or pituitary gland.

Tell patient of need to lie still during the 
examination. Assess for any  metallic 
implants (such as pacemakers, clips on 
brain  aneurysms, body piercings,  tattoos, 
 shrapnel). If present, notify imaging 
 physician. Remove transdermal medication 
patches unless otherwise ordered. Replace 
the patch following the procedure. Ask 
the patient to tell the staff about the patch 
when making the appointment and when 
completing the admission information. Ask 
if patient is pregnant; if so, the test is not 
performed. Ask about claustrophobia; if a 
problem, instruct patient to ask for a relaxing 
 medication to take prior to the MRI.

Somatomedin C 
( insulin-like growth factor 
or IGF-1)

The results of this blood test are used to 
evaluate secretion of growth factor and to 
identify GH deficiency or excess (as dis-
cussed earlier).
Normal value:
125–250 ng/mL

None; overnight fasting is preferred but not 
necessary.

Water deprivation test This combination of blood and urine tests 
is used to identify causes of polyuria 
(increased urine output), including central 
diabetes insipidus, neurogenic diabetes 
insipidus, and psychogenic polydipsia 
(drinking excessive amounts of fluids).
In patients without pathology, there is no 
change in urine and plasma osmolality. Urine 
osmolality increases in central  diabetes 
insipidus and decreases in nephrogenic 
 diabetes insipidus ( Verbalis, 2016).

Tell patient not to smoke, eat, or drink as 
directed, and that the test will take up to  
8 h. Assess weight, take postural BP (lying 
and standing measures separated by 2 min), 
assess urine volume and specific  gravity, 
and send samples of urine to the lab for 
osmolality hourly during the test. Blood 
samples for osmolality are taken when urine 
samples are collected and when patient 
demonstrates orthostatic hypotension. 
 Coordinate specimen collection with the 
laboratory (Verbalis, 2016).
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trends in height and weight and vital signs also provide 
clues to altered endocrine system function.

The patient may sit during the examination. A reflex 
hammer is used to test deep tendon reflexes. Prior to the 
examination, the nurse collects the necessary equipment 
and explains the techniques to the patient to decrease anxi-
ety. Additional techniques for assessing hypocalcemic tet-
any, a complication of endocrine disorders or surgery, are 
included here in the examination sequence.

During the physical assessment, assess for any mani-
festations that might indicate a genetic disorder (see the 
Genetic Considerations box). If data are found to indicate 
genetic risk factors or alterations, ask about genetic testing 
and refer for appropriate genetic counseling and evalua-
tion. Chapter 8 provides further information about genetics 
in medical-surgical nursing.

as increased facial hair in women); changes in menstruation; 
changes in memory or ability to concentrate; and changes 
in hair and skin texture. Ask the patient about any injury 
or surgery of the head, as well as previous hospitalizations, 
chemotherapy, radiation (especially to the neck), and the use 
of medications (especially hormones or steroids).

The nurse also asks about the patient’s occupational and 
social history. Include questions about the patient’s satisfaction 
with occupation, personal relationships, and lifestyle. Other 
areas of assessment include the patient’s usual means of cop-
ing; use of alcohol, smoking, or drugs; diet (including weight 
gain or loss); exercise patterns; and sleep patterns. Although 
the patient may not recognize changes in behavior, family 
members may be able to provide important information.

When conducting a health assessment interview and 
physical assessment, it is important for the nurse to consider 
genetic influences on the health of the adult. During the 
health assessment interview, ask about endocrine disorders 
in immediate family members, including the family mem-
bers’ age of onset and gender. Ask the patient about a family 
history of such diseases as diabetes mellitus, diabetes insipi-
dus, thyroid disorders, growth problems, hypertension, and 
obesity. Ask women about problems with pregnancy, men-
struation, and/or menopause. Examples of endocrine system 
disorders are presented in the Genetic Considerations box.

Physical Assessment
Physical assessment of the endocrine system may be per-
formed as part of a total health assessment or it may be a 
focused assessment of patients with known or suspected 
problems with endocrine function.

The only endocrine organ that can be palpated is the 
thyroid gland; however, other assessments that provide 
information about endocrine pathophysiology include 
inspection of the skin, hair, nails, facial appearance, reflexes, 
and musculoskeletal system. Measuring and monitoring 

Examples of Inherited Endocrine  
System Disorders

■■ Type 1 and type 2 diabetes mellitus are classified as mul-
tifactorial inheritance disorders because both genetic and 
environmental factors are necessary for onset of these 
disorders.

■■ Hashimoto disease (chronic thyroiditis) is believed to have 
a genetic component.

■■ Multiple endocrine neoplasia is a group of rare diseases 
caused by genetic defects leading to hyperplasia and 
hyperfunction of two or more components of the endocrine 
system (especially the parathyroid, pancreas, and pituitary 
glands).

■■ Fragile X syndrome is a genetic condition that causes 
developmental problems including learning disabilities 
and mental retardation. Males are usually more severely 
affected than females.

Genetic Considerations

Endocrine Assessments
Technique/Normal Findings Abnormal Findings

Skin Assessments

■■ Hyperpigmentation may be seen in patients with Addison disease or 
Cushing syndrome.

■■ Acanthosis nigricans is a darkening of skinfolds seen especially at the 
nape of the neck, elbow folds, and under the arms. This condition has 
many causes, one of which is the hyperinsulinemia seen in prediabetes 
and type 2 diabetes.

■■ A yellowish cast to the skin might indicate hypothyroidism.
■■ Purple striae over the abdomen and bruising may be present in the 

patient with Cushing syndrome.
■■ Rough, dry skin is often seen in patients with hypothyroidism, whereas 

smooth and flushed skin can be a sign of hyperthyroidism.
■■ Lesions (such as ulcerations) on the lower extremities might indicate 

diabetes mellitus.

Inspect skin color.
Skin color should be even and appropriate to age and race of the patient.

Palpate the skin, assessing texture, moisture, and the presence of lesions.
Skin color should be appropriate to the patient’s race; smooth, warm, dry, 
and intact without lesions.

Nails and Hair Assessment

Assess texture, distribution, and condition of nails and hair.
Hair should be of normal texture, appropriately distributed for gender; nail 
surfaces should have even color with smooth surfaces.

■■ Increased pigmentation of the nails is often seen in patients with Addison 
disease.

■■ Dry, thick, brittle nails and hair may be apparent in hypothyroidism; thin, 
brittle nails and thin, soft hair may be apparent in hyperthyroidism.

■■ Hirsutism (excessive facial, chest, or abdominal hair) may be seen in 
Cushing syndrome.
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Genetic Considerations With the 
expanding knowledge of genetic impact 
on disease, the Genetics Considerations 
feature provides examples of system-
specific disorders. This feature is found in 
both the assessment chapters as well as 
the detailed disorder chapters.

Diagnostic Tests This feature identi-
fies commonly used diagnostic tests for 
specific disorders. The tests are identified 
while the values of characteristics related 
to the specific disorder are emphasized, 
making a clear connection between the 
significance of the test and the disorder.

20.1 Overview of Diabetes Mellitus  595

of pancreatic islet or beta cells have advanced the treatment 
and care of people with DM.

Patients with DM face lifelong changes in lifestyle and 
health status. Nursing care is provided in many settings for 
the diagnosis and care of the disease and treatment of com-
plications. A major role of the nurse is that of educator in 
both hospital and community settings.

Incidence and Prevalence
Approximately 30.3 million people, 9.4% of the population, 
in the United States have diabetes. Of that number, 23.1 
million people have been diagnosed and an estimated 7.2 
million are undiagnosed (Centers for Disease Control and 
Prevention [CDC], 2017b). Additionally, 84.1 million Ameri-
cans over the age of 18 (33.9% of U.S. adults) have predia-
betes (CDC, 2017b). The prevalence of DM (especially T2D) 
among American adults is increasing rapidly and younger 
adults are developing diabetes. Blacks and Native Ameri-
cans are disproportionately affected by T2D. See the Focus 
on Cultural Diversity box.

DM is the seventh leading cause of death by disease in 
the United States, primarily because of the widespread car-
diovascular effects that result in atherosclerosis, coronary 
heart disease, and stroke (CDC, 2017a). People with DM are 
two to four times more likely to have heart disease and two 
to four times more likely to have a stroke than people who 
do not have the disease. DM is the leading cause of end-
stage renal disease (kidney failure) and the major cause of 
newly diagnosed blindness. DM is the most frequent cause 
of nontraumatic amputations (CDC, 2017a).

Diabetes is also costly. Approximately 20% of the nation’s 
healthcare dollars go to the treatment of those with diabetes 
(CDC, 2017b). The cost of care for people with DM exceeded 
$245 billion in 2012, up from $174 billion in 2007 (CDC, 2017b). 
Because of the cost and the physical disability that results 
from diabetes, early diagnosis and careful management of the 
disease is paramount, and because of their close and extended 
contact with patients, nurses are ideally positioned to help in 
the identification and treatment of those with diabetes.

D iabetes mellitus (DM) is a common chronic  disease 
of adults requiring continuing medical supervi-
sion and patient self-care education. However, 

depending on the type of DM and the age of the patient, 
both patient needs and nursing care may vary greatly.

20.1 Overview of  
Diabetes Mellitus
DM is not a single disorder but a group of chronic dis-
orders of the endocrine pancreas, all categorized under 
a broad diagnostic label. The condition is characterized 
by inappropriate hyperglycemia caused by a relative or 
absolute deficiency of insulin or by cellular resistance to 
the action of insulin. Of the several classifications of DM, 
this chapter focuses on type 1 diabetes (T1D) and type 2 
diabetes (T2D). T1D is the result of pancreatic islet cell 
destruction and a total deficit of circulating insulin; T2D 
results from insulin resistance with a defect in compensa-
tory insulin secretion.

Consider the following examples:

■■ Cheryl Draheim is a 45-year-old schoolteacher. She 
developed T1D at age 14. Ms. Draheim has always 
been very careful about taking her insulin, following 
her diet, and exercising regularly. She uses a continuous 
glucose monitor to carefully regulate her blood glucose. 
Ms. Draheim says that sometimes she believes the dis-
ease controls her more than she controls it.

■■ Tom Chang is 53 years old. Early in his 30s, Tom was 
diagnosed with T2D. Although Mr. Chang was taught 
about the disease and the importance of taking his 
oral medications, following his diet plan, and getting 
exercise, he rarely did more than take the medication. 
Five years ago, he was hospitalized for hyperglycemia 
and started taking insulin. Last year, Mr. Chang had a 
stroke, leaving him unable to walk. Now, he has been 
admitted to the hospital for treatment of gangrene of 
the large toe on his left foot.

■■ Grace Staples is an independent 82-year-old woman 
who lives alone and happily takes care of her two 
dogs. She is slightly overweight. Last year, during Ms. 
Staples’s annual eye examination, eye changes typi-
cal for DM were found. She was referred to her family 
physician, who diagnosed T2D and started her on oral 
medications. Ms. Staples sticks to her diet, walks a mile 
every day, and plans to live to be 100.

DM has been recognized as a disease for centuries, but 
it was not until 1921 that techniques were developed for 
extracting insulin from pancreatic tissue and for measur-
ing blood glucose. At the same time, researchers discovered 
that insulin, when injected, produces a dramatic drop in 
blood glucose. This meant that DM was no longer a termi-
nal illness because hyperglycemia could now be controlled. 
Since that time, oral hypoglycemic drugs, human insulin 
products, insulin pumps, intermittent and continuous blood 
glucose monitoring, and transplantation of the pancreas or 

Estimates of Prevalence  
of Diabetes Mellitus

■■ 15.1% of American Indians and Alaska Natives have DM. 
The rate varies; only 6% of Alaska natives have DM, whereas 
22.2% of Native Americans in southern Arizona have DM.

■■ 12.7% of non-Hispanic Blacks ages 18 years or older 
have DM.

■■ 12.1% of Hispanic/Latino Americans ages 18 years or older 
have DM. Rates of diabetes are lower among Cuban Ameri-
cans (9%) and Central and South Americans (8.5%) and 
higher for Mexican Americans (13.8%) and Puerto Rican 
Americans (12%).

■■ 8% of Asian Americans ages 18 years or older have DM.

■■ 7.4% of non-Hispanic Whites ages 18 years or older have DM 
(CDC, 2017b).

Focus on Cultural Diversity
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Focus on Cultural Diversity This 
feature provides essential guidelines for 
nurses to help them provide culturally 
sensitive care.
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19.1 Disorders of the  Thyroid Gland 567

Neurologic

Cardiovascular

• Hypertension
• Tachycardia
• Dysrhythmias
• Palpitations

• Amenorrhea (female)
•    fertility (female)

• Impotence (male)

Metabolic Processes 

• Hyperthermia
• Diaphoresis
• Hunger
• Weight loss
• Fluid volume deficit

Musculoskeletal

• Muscle wasting
• Loss of strength
• Fatigue

Gastrointestinal

• Vomiting
• Diarrhea
• Abdominal pain

• Nausea

Respiratory

• Dyspnea

Endocrine

• Goiter

Integumentary

•    perspiration
• Hair loss

Reproductive

•    libido (male and female)

• Azoospermia (male)
• Erectile dysfunction (male)

Sensory

• Blurred vision
• Photophobia
• Lacrimation
• Exophthalmos (Graves disease)

• Hand and eye tremors
• Nervousness
• Insomnia
• Emotional lability

• Anxiety
•    reflexes

Multisystem Effects of
Hyperthyroidism
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Multisystem Effects These new and 
updated illustrated features focus on a 
specific disorder describing manifesta-
tions and effects on body systems.

23.4 Disorders of the Stomach and Duodenum 85

Pathophysiology Illustrated 
Peptic Ulcer Disease

Vasoconstriction

Thinning and disruption of mucosal barrier

H. pylori
Aspirin
Alcohol
Bile acids

Decreased prostaglandins due to  
• Aspirin
• NSAIDs

Ischemia due to
• Hemorrhage
• Hypotension
• Shock

Normal gastric mucosa 

In the stomach and 
duodenum, the mucosal 
barrier protects the 
gastric mucosa (including the 
epithelial, vascular, and smooth 
muscle layers) from damage. 
Specialized mucous cells 
throughout the gastric mucosa 
produce a mucus (a mixture of  
water, lipids, and glycoproteins) 
that serves as a barrier to the 
di�usion of  ions (such as 
hydrogen ion) and 
molecules (such as 
pepsin). A thin layer of  
bicarbonate, secreted by 
surface epithelial cells, forms 
between the mucus and cell 
membranes.  Blood flow to the 
gastric mucosa is vital to 
maintain this barrier. 
Prostaglandins and nitric oxide 
stimulate mucus and bicarbonate 
production, helping maintain it 
as well.  The mucosal barrier 
constantly bathes surfaces of  
the gastric epithelial lining. 

Mucus gel layer

Bicarbonate layer

Epithelial layer

Subepithelial layer

Submucosa
(vascular) layer

Oblique
muscle layer

Circular
muscle layer

Longitudinal
muscle layer

Serosa (visceral 
peritoneum)

pH 2

pH 7

Gastric
mucosa

Mucosal
barrier

Growth factors
(e.g. nitric oxide)

Prostaglandins

Muscularis mucosae

Disruption of  mucosal barrier

The mucosal barrier can be disrupted by a number of  
factors. Ischemia of  the gastric mucosa (e.g., due to 

hemorrhage, hypotension, or shock) impairs mucous 
production, increasing the risk of  damage to the mucosa. 
Aspirin disrupts the mucosal barrier, and, along with 

other nonsteroidal anti-inflammatory drugs, inhibits 
prostaglandins which are necessary to maintain 

mucous production. Alcohol and bile acids also 
damage the mucous barrier. Helicobacter pylori, a 
common pathogen to infect the gastric mucosa, 
disrupts the mucosal barrier.

(continued)
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Pathophysiology Illustrated Patho-
physiology Illustrated art brings changes 
in physiologic processes to life, helping 
the student develop a visual memory of 
the disorder and its effects.
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Hamel, A. V., Gaugler, J. E., Porta, C. M., & Hadidi, N. N. (2018). Com-
plex decision-making in heart failure: A systematic review and thematic 
analysis. Journal of Cardiovascular Nursing, 33(3), 225–231.

Clinical Issue

Heart failure is a major disease process impacting function 
throughout the world. As HF is a chronic illness, ongoing deci-
sions must be made related to treatments, pharmacologic 
options, and other, more invasive therapeutic options like sur-
gery. How patients make decisions is an important concept for 
nurses to understand.

External Evidence

Hamel, Gaugler, Porta, and Hadidi (2018) conducted a system-
atic review of the literature to examine complex decision mak-
ing to clarify key decision points and identify commonalities. 
Their review included 12 studies. Themes identified included 
“processing the decision,” “timing and prognostication,” and 
“considering the future.” Some of the subthemes focused on 
when and how information was received, making the treatment 
decision, the role of the “future” in their decisions, and the influ-
ence of life and death decisions. Common themes were timing 
of discussions, the delivery of information, and considerations 
of the future.

Internal Evidence

As part of the evaluation of internal evidence, one must con-
sider the patient’s “real-time” response to the clinical decisions 
that must be made, the proposed treatment plan, and identifi-
cation of stakeholders that influence the patient decision-mak-
ing process. One question to ask: Are there patients with heart 
failure who are confronted with significant decisions regarding 
treatment planning within the population of your care environ-
ment? Does the clinical environment support the information 

related to patient decision making? How does providing more 
support for HF patients decision making in your environment 
impact costs?

Patient Considerations

When considering use of a new practice (like additional sup-
portive decision making for patients with HF), the nurse must 
consider the specific patient population where it will be used. 
Will patients and their families be amenable to additional infor-
mation related to their decision making?

Putting the Pieces Together

In the ideal world, the patient is a partner with the healthcare 
team, especially when making decisions related to the thera-
peutic plan when faced with a chronic illness like heart failure. 
Knowing the common themes that make up patient decision 
making can allow the healthcare team to support effective deci-
sion making by the patient and his or her family. To effectively 
implement a plan, it is important to evaluate the external evi-
dence and consider the internal implications and patient/family 
issues. With the use of decision-making themes, more effective 
patient decisions can be supported. This will lead to increased 
patient participation in his or her therapeutic plan and patient 
satisfaction.

Moving Evidence into Action
Decision Making in Heart Failure

Reference

the heart wall) may form in the left-ventricular apex and 
embolize to other parts of the body.

The prognosis of dilated cardiomyopathy is grim; 
most patients get progressively worse and 50% die within 
5 years after the diagnosis; 75% die within 10 years 
(Benjamin et al., 2017).

Hypertrophic Cardiomyopathy
Hypertrophic cardiomyopathy is characterized by decreased 
compliance of the left ventricle and hypertrophy of the ven-
tricular muscle mass. This impairs ventricular filling, lead-
ing to small end-diastolic volumes and low cardiac output. 
About half of all patients with hypertrophic cardiomyopa-
thy have a family history of the disease (AHA, 2018). It is 
genetically transmitted in an autosomal dominant pattern.

The pattern of left-ventricular hypertrophy is unique in 
that the muscle may not hypertrophy equally. In a majority 
of patients, the interventricular septal mass, especially the 
upper portion, increases to a greater extent than the free 
wall of the ventricle. The enlarged upper septum narrows 
the passageway of blood into the aorta, impairing ventricu-
lar outflow. For this reason, this disorder is also known as 
idiopathic hypertrophic subaortic stenosis (IHSS) or hypertrophic 
obstructive cardiomyopathy (HOCM).

Manifestations and Course. Hypertrophic cardiomy-
opathy may be asymptomatic for many years. Symptoms 
typically occur when increased oxygen demand causes 
increased ventricular contractility. They may develop sud-
denly during or after physical activity; in children and 
young adults, sudden cardiac death may be the first sign 
of the disorder. Hypertrophic cardiomyopathy is the prob-
able or definite cause of death in 36% of young athletes who 
die suddenly (AHA, 2013). It is hypothesized that sudden 
cardiac death is due to ventricular dysrhythmias or hemo-
dynamic factors. Predictors of sudden cardiac death in this 
population include age of less than 30 years, a family his-
tory of sudden death, syncopal episodes, severe ventricular 
hypertrophy, and ventricular tachycardia seen on ambu-
latory ECG monitoring. For a brief synopsis of a nursing 
research study regarding family presence during CPR and 
invasive procedures, see Moving Evidence into Action.

The usual manifestations of hypertrophic cardiomyop-
athy are dyspnea, angina, and syncope. Angina may result 
from ischemia due to overgrowth of the ventricular mus-
cle, coronary artery abnormalities, or decreased coronary 
artery perfusion. Syncope may occur when the outflow tract 
obstruction severely decreases cardiac output and blood 
flow to the brain. Ventricular dysrhythmias are common; 
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Moving Evidence into Action These 
boxes focus on evidence into specific 
topics and how the external evidence, 
internal evidence, and patient priorities 
and values are incorporated into high-
quality care.

32.1 Disorders of Blood Pressure Regulation 1121

Table 32.2 Recommended Blood Pressure Follow-Up

Category Blood Pressure (mmHg) Recommended Follow-Up
Normal 6 120/80 Recheck in 1 year

Elevated 120–129/80 Recheck in 3 to 6 months

Stage 1 hypertension 130–139/80-89 Confirm within 1 month

Stage 2 hypertension Ú 140/7 90 Evaluate within 1 month

Case Study & Nursing Care Plan
A Patient with Hypertension
Margaret Spezia is a married, 49-year-old woman with eight 
children whose ages range from 3 to 18 years. For the past  
2 months, Mrs. Spezia has had frequent morning headaches 
and occasional dizziness and blurred vision. At her annual physi-
cal examination 1 month ago, her blood pressure was 168/104 

and 156/94 mmHg. She was instructed to reduce her fat and 
cholesterol intake, to avoid using salt at the table, and to start 
walking for 30 to 45 minutes daily. Mrs. Spezia returns to the 
clinic for a follow-up.

ASSESSMENT DIAGNOSES EXPECTED OUTCOMES
While escorting Mrs. Spezia to the exam room and obtaining her 
weight, blood pressure, and history, Lisa Christos, RN, notices 
that Mrs. Spezia seems restless and upset. Ms. Christos says, 
“You look upset about something. Is everything OK?” Mrs. Spe-
zia responds, “Well, my head is throbbing, and I’m sort of dizzy. 
I think I’m just overdoing it and not getting enough rest. You 
know, raising eight children is a lot of work and expense. I just 
started working part time so we wouldn’t get behind in our bills. 
I thought the extra money might relieve some of my stress, but 
I’m not so sure that’s really happening. I’m not getting any bet-
ter and I’m worried that I’ll lose my job or become disabled and 
that my husband won’t be able to manage the children by him-
self. I really need to go home, but first, I want to get rid of this 
awful headache. Would you please get me a couple of aspirin 
or something?”

Mrs. Spezia’s history shows a steady weight gain during the 
past 18 years. She has no known family history of hyperten-
sion. Physical findings include height 160 cm (63 in.); weight 102 
kg (225 lb); T 37.2°C (99°F); P 100 bpm and regular; R 16/min; 
BP 180/115 (lying), 170/110 (sitting), 165/105 mmHg (standing); 
average 10-point difference in readings between right and left 
arm (lower on left). Skin cool and dry, capillary refill 4 seconds 
right hand, 3 seconds left hand. Mrs. Spezia’s total serum cho-
lesterol is 245 mg/dL (normal 6 200 mg/dL). All other blood and 
urine studies are within normal limits. Based on analysis of the 
data, Mrs. Spezia is started on enalapril 5 mg and hydrochloro-
thiazide 12.5 mg in a combination drug (Vaseretic) and placed 
on a low-fat, low-cholesterol, no-added-salt diet.

■■ Fatigue due to effects 
of hypertension and 
stresses of daily life

■■ Obesity related to exces-
sive food intake

■■ Inability to maintain a 
healthy lifestyle

■■ Insufficient under-
standing of effects of 
 prescribed treatment

■■ Patient will reduce blood 
pressure readings to 6 150 
systolic and 90 diastolic by 
return visit next week.

■■ Patient will incorporate low-
sodium and low-fat foods 
into her diet from a pro-
vided list.

■■ Patient will develop a plan 
for regular exercise.

■■ Patient will verbalize under-
standing of the effects of 
prescribed drug, dietary 
restrictions, exercise, and 
follow-up visits to help con-
trol hypertension.

PLANNING AND IMPLEMENTATION

■■ Teach to take own blood pressure daily and record it, bring-
ing the record to scheduled clinic visits.

■■ Teach name, dose, action, and side effects of her antihyper-
tensive medication.

■■ Instruct to walk for 15 minutes each day this week and to 
investigate swimming classes at the local pool.

■■ Discuss strategies for achieving a realistic weight loss goal.

■■ Refer patient to a dietary consultation for further teaching 
about fat and sodium restrictions.

■■ Discuss stress-reducing techniques, helping identify pos-
sible choices.

(continued)
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Case Study & Nursing Care Plan  
Each Case Study & Nursing Care Plan 
includes Assessment, Diagnoses, 
Expected Outcomes, Planning and 
Implementation, Evaluation, and Clinical 
Reasoning in Patient Care. Cues for 
students to evaluate their responses to 
the Clinical Reasoning items are located 
in Appendix B.
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Treatment
Successful treatment of obesity (sustained achievement 
of normal body weight without adverse consequences) is 
challenging to achieve (Casazza et al., 2015). Research indi-
cates most patients set unrealistic goals related to their ideal 
weight (Casazza et al., 2015). The nurse should assist the 
patient to create attainable goals that incorporate achieve-
ment of improved health outcomes. Studies indicate reduc-
ing body weight by 5 to 10% will result in positive health 
outcomes such as decreased blood pressure and improved 
glucose tolerance and cholesterol levels (Budd & Peter-
son, 2015). Treatment focuses on reducing the health risks 
associated with obesity by changing both eating and exer-
cise habits (CDC, 2015a). A pound of body fat is equiva-
lent to 3500 kcal. To lose 1 pound a person must reduce 
caloric intake by 500 kcal a day for 7 days or increase activ-
ity enough to burn the equivalent kilocalories. Research 
shows obese and overweight individuals may benefit from 
aggressive behavioral interventions aimed at reducing 
daily caloric intake and increasing physical activity (Budd 
& Peterson, 2015). 

The USPSTF recommends screening all adults for 
obesity and patients with a BMI of 30 should be referred 
to intensive multicomponent behavioral interventions.  
A combination of physical activity, dietary therapy,  behavior 
modification, pharmacology, and, in some cases, surgery is 
required to achieve and maintain weight loss.

See Table 22.3 for treatment recommendations.

Exercise. Exercise is a critical element in weight loss and 
maintenance. Physical activity increases energy consump-
tion and promotes weight loss while preserving lean body 
mass. Physical activity improves physical fitness, decreases 
appetite, promotes self-esteem, and increases the basal met-
abolic rate. The CDC recommends that all adults engage in 
both aerobic and muscle-strengthening activities each week 
and research indicates aerobic and resistance exercise com-
bined with diet will yield greater outcomes in obese older 
adults and is more effective than diet and aerobic exercise 
only (Villareal et al., 2018). Table 22.4 outlines CDC activity 
recommendations and gives example activities to achieve 
goals. Activities should be spread throughout the week and 
may be spread over the course of the day; however, it is 

Medication Administration 22.A
Drugs to Treat Obesity
APPETITE SUPPRESSANTS

phentermine (Adipex-P, Fastin, Ionamin, Obestin-30, Oby-Trim, 
others)

phentermine and topiramate extended release (Qsymia)

lorcaserin (Belviq)

Phentermine acts directly on the appetite-control center in the CNS 
to suppress the appetite and reduce hunger. Topiramate increases 
feelings of fullness and increases calorie burning.

Liraglutide (Saxenda, Victoza) is a glucagon-like peptide 1 (GLP-
1) that causes increased insulin release and decreased glucagon 
release. Liraglutide is approved for the treatment of Type 2 diabetes 
but it also delays gastric emptying so has an independent weight 
loss effect.

Bupropion and naltrexone (Contrave) is a combination medi-
cation—a dopamine and norepinephrine reuptake inhibitor and 
opioid receptor antagonist. The combination decreases the moti-
vation/reinforcement that food provides (dopamine effect) and the 
pleasure/palatability of eating (opioid effect).

Lorcaserin (Belviq) activates the serotonin 5-HT 2c receptor in 
the brain, which causes a person to feel full after eating smaller 
amounts of food.

These drugs may be used to treat obesity in patients with a  
BMI 7 30 and patients with a BMI 7 27 who have risk factors such 
as diabetes or hypertension.

Nursing Responsibilities
■■ Assess for contraindications, such as pregnancy or lactation, 
use of other appetite suppressants, impaired liver or kidney 
function, history of CHD, or alcohol abuse.

■■ Regularly monitor blood pressure and heart rate during treat-
ment. Increases may indicate need to reduce dose or discon-
tinue treatment.

Health Education for the Patient and Family
■■ Take as directed; do not exceed recommended dose. Do not 
take if you may be pregnant or are nursing.

■■ Take your last dose no later than 4:00 p.m. to avoid insomnia.
■■ You may experience difficulty sleeping, nervousness, or palpita-
tions while taking this drug.

■■ Increase your fluid intake to reduce possible side effects of dry 
mouth and constipation.

■■ This drug does not replace diet and exercise for weight loss; 
continue to follow your prescribed regimen.

LIPASE INHIBITOR
orlistat (Alli, Xenical)

Orlistat inhibits lipases necessary for the breakdown and absorp-
tion of fat, thus decreasing the absorption of dietary fat. Its action 
is primarily local, within the GI tract, with few systemic effects.

Nursing Responsibilities
■■ Administer with meals or up to 1 hour following a meal.
■■ Provide a fat-soluble vitamin supplement (A, D, E, and K) daily. 
Separate administration time from orlistat by at least 2 hours.

Health Education for the Patient and Family
■■ Take as directed; do not increase dose. You may skip a dose if 
you do not consume a meal.

■■ Use in conjunction with a low-calorie, low-fat diet.
■■ Common gastrointestinal side effects include oily or fatty stools, 
flatulence, oily discharge, or frequent stools with difficulty con-
trolling defecation. These side effects may diminish with time or 
increase if a meal high in fat is consumed.

■■ Notify your healthcare provider if you become pregnant while 
taking this medication.

Note: Drugs identified in blue are among the 200 most commonly 
prescribed medications in the U.S.
Source: Data from Adams, Holland, & Urban, 2017.
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cardiac-stimulating effects of norepinephrine and epi-
nephrine, preventing anginal attacks by reducing heart 
rate, myocardial contractility, and blood pressure, thus 
reducing myocardial oxygen demand. Beta-blockers 
may be used alone or with other medications to prevent 
angina.

Beta-blockers are contraindicated for patients with 
asthma or severe chronic obstructive pulmonary disease 
(COPD) (see Chapter 37) because they may cause severe 
bronchospasm. They are not used in patients with signifi-
cant bradycardia or AV conduction blocks and are used cau-
tiously in heart failure. Beta-blockers are not used to treat 
Prinzmetal angina because they may make it worse.

Calcium Channel Blockers. Calcium channel blockers 
reduce myocardial oxygen demand and increase myocar-
dial blood and oxygen supply. These drugs, which include 
verapamil, diltiazem, and nifedipine, lower blood pressure, 
reduce myocardial contractility, and, in some cases, lower 
the heart rate, decreasing myocardial oxygen demand. They 
are also potent coronary vasodilators, effectively increasing 
oxygen supply. Like beta-blockers, calcium channel blockers 
act too slowly to effectively treat an acute attack of angina; 
they are used for long-term prophylaxis. Because they may 
actually increase ischemia and mortality in patients with 
heart failure or left-ventricular dysfunction, these drugs 
are usually not prescribed in the initial treatment of angina. 
They are used cautiously in patients with dysrhythmias, 
heart failure, or hypotension.

The nursing implications of antianginal medications 
are summarized in Medication Administration 30.B.

Aspirin. The patient with angina, particularly unstable 
angina, is at risk for myocardial infarction because of 

Three main classes of drugs are used to treat angina: 
Nitrates, beta-blockers, and calcium channel blockers.

Nitrates. Nitrates, including nitroglycerin and longer-
acting nitrate preparations, are used to treat acute anginal 
attacks and prevent angina.

Sublingual nitroglycerin is the drug of choice to treat 
acute angina. It acts within 1 to 2 minutes, decreasing myo-
cardial work and oxygen demand through venous and arte-
rial dilation, which in turn reduce preload and afterload. It 
may also improve myocardial oxygen supply by dilating 
collateral blood vessels and reducing stenosis. Rapid-acting 
nitroglycerin is also available as a buccal spray in a metered 
system. For some patients, this may be easier to handle than 
small nitroglycerin tablets.

SAFETY ALERT: Sublingual nitroglycerin tablets and nitroglycerin 
spray are the only medications appropriate to treat an acute anginal 
attack. ■

Longer-acting nitroglycerin preparations (oral tablets, 
ointments, or transdermal patches) are used to prevent 
attacks of angina, not to treat an acute attack. The primary 
problem with long-term nitrate use is the development of tol-
erance, a decreasing effect from the same dose of medication. 
Tolerance can be limited by a dosing schedule that allows a 
nitrate-free period of at least 8 to 10 hours daily. This is usu-
ally scheduled at night, when angina is less likely to occur.

Headache is a common side effect of nitrates and may 
limit their usefulness. Nausea, dizziness, and hypotension 
are also common effects of therapy.

Beta-Blockers. Beta-blockers—including proprano-
lol, metoprolol, nadolol, and atenolol—are considered 
first-line drugs to treat stable angina. They block the 

Medication Administration 30.B
Antianginal Medications
ORGANIC NITRATES

nitroglycerin (Nitropaste, Nitro-Dur, Nitro-Bid, Nitrol, Transderm-
Nitro, Nitrogard, Nitrodisc, Tridil)

isosorbide dinitrate (Isordil)

isosorbide mononitrate (ISMO)

amyl nitrite

Nitrates dilate both arterial and venous vessels, depending on 
the dose. Coronary artery vasodilation increases blood flow and 
myocardial oxygen supply. Venous dilation allows peripheral blood 
pooling, reducing venous return, preload, and cardiac work. Arterial 
dilation reduces vascular resistance and afterload, also reducing 
cardiac work. Sublingual nitroglycerin (NTG) tablets are used to 
treat and prevent acute anginal attacks (when taken prophylacti-
cally before activity). Nitrates are administered sublingually by buc-
cal spray, intravenously for immediate effect, or orally or topically 
for sustained effect.

Nursing Responsibilities

■■ Dilute intravenous nitroglycerin before infusing; use only glass 
bottles for the mixture. Nitroglycerin adheres to PVC bags and 

tubing, affecting the amount of drug that is delivered. Use non-
PVC infusion tubing.

■■ Wear gloves when applying nitroglycerin paste or ointment to 
prevent absorbing the drug through the skin. Measure dose 
carefully and spread evenly in a 2 × 3-inch area.

■■ Remove nitroglycerin patches or ointment at night to help pre-
vent tolerance.

Health Education for the Patient and Family
■■ Use only the sublingual, buccal, and spray forms of nitrates to 
treat acute angina.

■■ If the first nitrate dose does not relieve angina within 5 minutes, 
take a second dose. After 5 more minutes, you may take a third 
dose if needed. If the pain is unrelieved or lasts for 20 minutes 
or longer, seek medical assistance immediately.

■■ Carry a supply of nitroglycerin tablets with you. Dissolve sub-
lingual nitroglycerin tablets under the tongue or between the 
upper lip and gum. Do not eat, drink, or smoke until the tablet 
is completely dissolved.

■■ Keep sublingual tablets in their original amber glass bottle to 
protect them from heat, light, and moisture. Replace your sup-
ply every 6 months.
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effective nursing practice.
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Visuals
The visuals in LeMone & Burke’s Medical-Surgical Nursing have been updated for 
 currency, accuracy, realism, and style. Visual learners in particular will be delighted to see 
the detailed illustrations, vivid photos, and numerous tables.

15.1 Anatomy, Physiology, and Functions of the Integumentary System 5

skin and mucous membranes; it is most often the result of a 
hepatic disorder. Table 15.2 further defines these terms and 
compares and contrasts skin color changes in people with 
light and dark skin.

The Hair
Hair is distributed all over the body, except the lips, nip-
ples, parts of the external genitals, the palms of the hands, 
and the soles of the feet. Hair is produced by a hair bulb, 
and its root is enclosed in a hair follicle (Figure 15.2 ■). 
The exposed part, called the shaft, consists mainly of dead 
cells. Hair follicles extend into the dermis and in some 
places, such as the scalp, below the dermis. Many factors, 
including nutrition and hormones, influence hair growth. 
Hair in various parts of the body has protective functions: 
The eyebrows and eyelashes protect the eyes, hair in the 
nose helps keep foreign materials out of the upper respi-
ratory tract, and hair on the head protects the scalp from 
heat loss and sunlight.

with dark skin color than in those with light skin color. 
Exposure to the sun causes a buildup of melanin and a 
darkening or tanning of the skin in people with light skin. 
Carotene, a yellow-to-orange pigment, is found most in areas 
of the body where the stratum corneum is thickest, such as 
the palms of the hands. The epidermis in Caucasian skin 
has very little melanin and is almost transparent. Thus, the 
color of the hemoglobin found in red blood cells (RBCs) 
circulating through the dermis shows through, lending a 
pinkish skin tone.

Skin color is influenced by emotions and illnesses. 
Erythema, a reddening of the skin, may occur with embar-
rassment (blushing), fever, hypertension, or inflammation. 
Reddening may also result from a drug reaction, sunburn, 
acne rosacea, or other factors. A bluish discoloration of the 
skin and mucous membranes, called cyanosis, results from 
poor oxygenation of hemoglobin. Pallor, or paleness of 
skin, may occur with shock, fear, or anger or in anemia and 
hypoxia. Jaundice is a yellow-to-orange color visible in the 

Table 15.2 Skin Color Assessment Variations in People with Light and Dark Skin

Disorder and Cause Change in Light Skin Change in Dark Skin
Pallor: A decrease or absence in skin color as the result of a decrease in tissue perfusion; a decrease in shape, size, or amount of RBCs; or an absence of 
melanin (local or generalized).

Anemia (decreased or abnormal size and shape 
of RBCs)

Generalized paleness Brown skin is dull and has a yellow cast; black 
skin is dull and has an ashen gray cast

Hemorrhage (decreased amount of circulating 
RBCs)

Generalized paleness Brown skin is dull and has a yellow cast; black 
skin is dull and has an ashen gray cast

Shock (decreased amount of circulating RBCs or 
decreased perfusion)

Generalized paleness Brown skin is dull and has a yellow cast; black 
skin is dull and has an ashen gray cast

Arterial insufficiency (trauma, acute arterial 
occlusion, or arteriosclerosis)

Local paleness Dull, ashen gray

Vitiligo (patchy loss of melanocytes) Patches of white spots, most often found over the 
skin of the face, hands, or groin

Patches of white spots, most often found over the
skin of the face, hands, or groin

Albinism (total absence of melanin) White/pink Tan, cream, or white

Cyanosis: A bluish discoloration of the skin and mucous membranes resulting from a local or generalized excess of deoxygenated hemoglobin or a 
structural defect in the hemoglobin molecule.

Acute and chronic disorders of the structure 
and function of the heart and lungs (arterial 
insufficiency; exposure to cold, hypothermia)

Dusky blue; color may be generalized or local, 
depending on cause

Skin may appear darker, but will be dull; cyanosis 
is more readily assessed in the nail beds, oral 
mucous membranes, and conjunctivae

Erythema: Redness of the skin or mucous membranes that is the result of dilation and congestion of superficial capillaries.

Hyperemia (inflammation, increased body 
temperature, hot environmental temperature, 
embarrassment, alcohol ingestion)

Red or bright pink Difficult to assess; skin may have a dark red cast

Carbon monoxide poisoning (carbon monoxide 
displaces oxygen on the hemoglobin molecule, 
causing hypoxia, carboxyhemoglobinemia)

Cherry red in face and upper torso Cherry red lips, oral mucous membranes, and nail 
beds

Venous stasis (inability of veins to return blood to 
heart; may result from edema, varicose veins, or 
pressure)

Dusky red Difficult to assess

Jaundice: Yellowish discoloration of the skin, mucous membranes, and sclerae of the eyes, caused by increased amounts of bilirubin or other pigments in 
the blood.

Increased serum bilirubin to > 2–3 mg/100 mL 
(liver disease, pancreatic disease, gallbladder 
disease, hemolysis such as following blood 
transfusion, severe burns or infections)

Yellowing of skin follows yellowing of sclerae and 
mucous membranes; may also be assessed in the 
fingernails and palms of the hands

Yellowing is best assessed at the junction of the 
hard palate and the soft palate or on the palms 
of the hands; sclerae may be yellow near the 
limbus (do not confuse with normal yellow eye 
pigmentation)

Uremia (retained urochrome pigments in the 
blood)

Orange-green or gray cast to skin Difficult to assess; may appear as yellowish-green 
color in the sclera of the eye
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azotemia and fluid and electrolyte imbalances. Serum creati-
nine and/or BUN values significantly increase over hours to 
days in AKI, and the urine output often falls (Sorenson et al., 
2019). The most common causes of acute kidney injury are 
ischemia, sepsis, and nephrotoxins. The kidney is particu-
larly vulnerable because of the amount of blood that passes 
through it. A fall in blood pressure or volume can cause isch-
emia of kidney tissues. Sepsis also produces hemodynamic 
effects with generalized vasodilation and a fall in GFR. 
Nephrotoxins in the blood damage renal tissue directly.

Pathophysiology
The functional unit of the kidneys, the nephron, produces 
urine through three processes: Glomerular filtration, tubu-
lar reabsorption, and tubular secretion. In the glomerulus, 
a filtrate of water and small solutes is formed. The solute 
concentration of this filtrate is equal to that of plasma, with 
the exception of large molecules such as plasma proteins 
and blood cells. The GFR, the amount of filtrate formed per 
minute, is affected by blood volume and pressure, the auto-
nomic nervous system, and other factors. From the glomer-
ulus, the filtrate flows into the tubules, where the processes 
of tubular reabsorption and tubular secretion change its 
composition. Most water and many filtered solutes such as 
electrolytes and glucose are reabsorbed. Metabolic waste 
products such as urea, hydrogen ion, ammonia, and some 
creatinine are secreted into the tubule for elimination. By 
the time urine exits the collecting duct into the renal pelvis, 
99% of the filtrate has been reabsorbed.

The causes and pathophysiology of acute kidney injury 
are commonly categorized as prerenal, intrinsic kidney 
injury, and postrenal obstruction (Figure 28.5 ■). Prerenal 
AKI is the most common, accounting for about 21% of the 
total. In prerenal AKI, hypoperfusion and ischemia lead to an 
acute increase in serum creatinine or BUN without directly 
affecting the integrity of kidney tissues. Intrinsic AKI, due 
to direct damage to functional kidney tissue, is responsible 
for another 40%. Urinary tract obstruction with resulting 
kidney damage is the precipitating factor for postrenal AKI, 
the least common form (10%). Intrinsic AKI accounts for 
69% of total acute kidney injuries and serves as the diagno-
sis when prerenal and postrenal AKI are ruled out (NIDDK, 
2016). Table 28.4 summarizes the causes of acute kidney 
injury. See also Pathophysiology Illustrated: Acute Kidney 
Injury on page 71.

Prerenal AKI
Prerenal AKI results from conditions that affect renal 
blood flow and perfusion. Any disorder that significantly 
decreases vascular volume, cardiac output, or systemic 
vascular resistance can affect renal blood flow. The kid-
neys normally receive 20 to 25% of the cardiac output to 
maintain the GFR. A drop in renal blood flow to less than 
20% of normal causes the GFR to fall. As the filtration of 
substances by the glomeruli is reduced, less reabsorption 
of substances in the tubule is required. As a result, kidney 
cells require less energy and oxygen and their metabolism 
slows. Prerenal AKI is rapidly reversed when blood flow is 
restored and the renal parenchyma remains undamaged. 

Continued ischemia can lead to tubular cell necrosis and 
significant nephron damage. Intrinsic AKI due to ischemic 
injury may result.

Figure 28.5 ■ AKI is classified into prerenal, intrinsic, and 
postrenal causes. Renal causes of AKI should be considered 
under the different anatomic components of the kidney (vas-
cular supply; glomerular, tubular, and interstitial disease).
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Table 28.4 Causes of Acute Kidney Injury

Cause Examples
Prerenal

Hypovolemia
Low cardiac output
Altered vascular 
resistance

Hemorrhage, dehydration, excess fluid loss from 
GI tract, burns, wounds
Heart failure, cardiogenic shock
Sepsis, anaphylaxis, vasoactive drugs

Intrarenal

Glomerular/
microvascular injury
Acute tubular 
necrosis
Interstitial nephritis

Glomerulonephritis, disseminated intravascular 
coagulation (DIC), vasculitis, hypertension, toxemia 
of pregnancy, hemolytic uremic syndrome
Ischemia due to conditions associated with 
prerenal AKI; toxins such as drugs, heavy 
metals; hemolysis, rhabdomyolysis (muscle cell 
breakdown)
Nephrotoxic drugs, infectious diseases, 
immunologic disorders, idiopathic

Postrenal

Ureteral obstruction
Urethral obstruction

Calculi, cancer, external compression
Prostatic enlargement, calculi, cancer, stricture, 
blood clot
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to the highest level of health restoration, which may take 
years. During this stage, the primary focus is the biopsy-
chosocial adjustment of the patient, specifically the preven-
tion of contractures and scars and the patient’s successful 
resumption of work, family, and social roles through physi-
cal, vocational, occupational, and psychosocial rehabilita-
tion. The patient is taught to perform ROM exercises to 
enhance mobility and to support injured joints.

Prehospital Patient Management
Treatment at the injury scene includes measures to limit 
the severity of the burn and support vital functions. Before 
attempting to remove the patient from the source of burn 
injury, rescuers must ensure their own safety. Depending 
on the causative agent, rescuers may need to consult with 
experts to determine the best way to eliminate the source 
of the injury. Once the safety of the rescuers has been estab-
lished, all prehospital interventions are aimed at eliminating 
the heat source, stabilizing the patient’s condition, identifying 
the type of burn, preventing heat loss, reducing wound con-
tamination, and preparing for emergency transport. Restric-
tive jewelry and clothing are removed at the scene to prevent 
circumferential constriction of the torso and extremities.

Stop the Burning Process. Emergency measures, by 
type of injury, include:

■■ Thermal burns: If the thermal injury has been caused 
by dry heat, smother inflamed clothing or lavage with 
water. Help the person “stop, drop, and roll” to extin-
guish the flame and limit the extent of burn. Once the 
flame has been extinguished, cover the body to prevent 

■■ Burns involving the hands, feet, face, eyes, ears, or 
perineum

■■ Electrical (including lightning), chemical, and inhala-
tion injuries

■■ Circumferential burns of the extremities and/or chest

■■ Any burn associated with extenuating problems, pre-
existing illness, fractures, or other trauma.

The Acute Stage. The acute stage begins with the start of 
diuresis and ends with closure of the burn wound (either 
by natural healing or by using skin grafts). During this 
stage, wound care management, nutritional therapies, 
and measures to control infectious processes are initiated. 
Hydrotherapy and excision and grafting of full-thickness 
wounds are performed as soon as possible after injury. 
Enteral and parenteral nutritional interventions are started 
early in the treatment plan to address caloric needs result-
ing from extensive energy expenditure. Measures to com-
bat infection are implemented during this stage, including 
the administration of topical and systemic antimicrobial 
agents. Tetanus toxoid booster is recommended for all 
patients whose immunization histories are in doubt. Pain 
management constitutes a significant segment of the nurs-
ing care plan throughout the clinical course of patients with 
burn injuries. The administration of narcotic pharmaceuti-
cal agents must precede all invasive procedures to maxi-
mize patient comfort and to reduce the anxieties associated 
with wound debridement and intensive physical therapy.

The Rehabilitative Stage. The rehabilitative stage begins 
with wound closure and ends when the patient returns 

Figure 17.9  ■ The patient’s progression through the healthcare system during the emergent, acute, and rehabilitative stages 
of burn injury.
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treatments include maintaining immobilization of the 
neck and spinal column, care of life-threatening injuries 
(bleeding, pneumothorax), securing an airway, maintain-
ing adequate ventilation, and stabilization of vital signs. 
Prevention of secondary injury is a main goal in the acute 
phase of spinal cord injury. Hypoxia and hypotension can 
greatly increase the incidence of secondary injury (Rop-
per, Neal, & Theodore, 2015). Maintaining perfusion to the 
spinal cord and preventing additional swelling or com-
pression on the cord can prevent extension of injury. Once 
stabilized, the patient may need to be prepped for surgical 
decompression.

Throughout the hospital stay, nursing care should 
include prevention of pressure ulcers, deep vein throm-
bosis, and urinary tract infections. Monitoring of airway, 
breathing, and circulation and signs and symptoms of spi-
nal shock and neurogenic shock are important throughout 
the stay.

Rehabilitation of the patient with an SCI is an ongo-
ing process that moves from intensive care through inter-
mediate care to rehabilitation and then community-based 
and home care. Nursing interventions are necessary at all 
points in the process to prevent the complications of altered 
physical mobility and body functions and to teach the 
patient and family measures that promote independence 
in self-care.

Discharge planning should be addressed even in the 
initial plan of care while the patient is in the critical care 
setting. Advance planning ensures continuity of care when 
the patient leaves the hospital setting.

The following should be included in teaching the 
patient and family about care at home:

■■ Self-care activities (ADLs, exercises, bowel and bladder 
programs, skin care)

■■ Mobility (use of assistive devices: Wheelchair, crutches, 
special automobiles)

■■ Preparation of the home environment: If the patient 
is in a wheelchair, will steps, stairs, doors, or carpeted 
floors present physical barriers? If a special bed is nec-
essary, have arrangements been made to provide it?

■■ Psychologic support

■■ Independent activities

■■ Community resources, such as emergency alerting 
systems through a local hospital or agency, support 
groups, career centers for job retraining, counseling

■■ Coping skills for patient and caregiver

■■ Referral to a home health agency and physical therapist 
for the patient who is returning home

■■ Helpful resources:

a. American Spine Injury Association
b. National Spinal Cord Injury Association
c. American Paralysis Association
d. Christopher and Dana Reeve Paralysis Foundation
e. Paralyzed Veterans of America.

The Patient with a Herniated 
Intervertebral Disk
A herniated intervertebral disk (also called a ruptured disk, 
herniated nucleus pulposus, or slipped disk) is a rupture of 
cartilage surrounding the intervertebral disk with protru-
sion of the nucleus pulposus (Figure 43.5 ■). This complica-
tion is seen more commonly in men than in women and is 
most often seen in patients between the ages of 30 and 50 
( Sorenson, et al., 2019).

Pathophysiology
The intervertebral disks, located between the vertebral bod-
ies, are made of an inner nucleus pulposus and an outer 
collar (the annulus fibrosus). The disks allow the spine to 

Figure 43.5 ■ A, Normal intervertebral disc. B, A herniated intervertebral disk. The herniated nucleus pulposus is applying 
pressure against the nerve root.
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(as with corticosteroids), and possible side effects or 
adverse reactions and their management

■■ The recommended diet and the rationale for any spe-
cific restrictions

■■ Use of nutritional supplements such as Ensure to main-
tain weight and nutritional status

■■ Indicators of malabsorption and impaired nutrition; 
recommendations for self-care and when to seek medi-
cal intervention

■■ If discharged with a central catheter and home par-
enteral nutrition, written and verbal instructions on 
catheter care, troubleshooting, and parenteral nutrition 
administration (have the patient and a family member 
demonstrate catheter care and parenteral nutrition 
maintenance).

■■ The importance of maintaining a fluid intake of at least 
2 to 3 quarts per day, increasing fluid intake during 
warm weather, exercise, or strenuous work and when 
fever is present

■■ The increased risk for colorectal cancer and importance 
of regular bowel exams

■■ Risks and benefits of various treatment options

■■ Importance of informing interprofessional care team of 
complementary and alternative therapy use.

The Patient with Diverticular Disease
Diverticula are small (0.5- to 1.0-cm) outpouchings of the 
colon that occur in rows. Diverticula may occur anywhere 
in the intestinal tract, excluding the rectum. The vast major-
ity affect the large intestine, with 85 to 95% occurring in the 
sigmoid colon (Sorenson et al., 2019).

People in the United States, Australia, the United 
Kingdom, and France have high and increasing incidence 
rates of diverticular disease. The incidence of diverticula 
increases with age, with 5 to 10% of the population older 
than 45 years of age and almost 80% of those older than  
85 years of age having them. Most of the people diagnosed 

with diverticular disease remain asymptomatic. Men and 
women are equally affected.

Cultural factors, particularly diet, are thought to play 
an important role in the development of diverticula. A 
diet consisting of highly refined and fiber-deficient foods 
is believed to be the major factor contributing to the dis-
ease. Decreased activity levels and delaying defecation have 
been suggested as contributing factors. The increasing inci-
dence of diverticula with aging suggests that dietary factors 
(lack of fiber), a decrease in physical activity, poor bowel 
habits (neglecting the urge to defecate), and the effects of 
aging contribute to development of the disease (Sorenson 
et al., 2019).

Pathophysiology
Diverticula form when increased pressure within the bowel 
lumen causes bowel mucosa to herniate through defects in 
the colon wall. The circular and longitudinal muscles often 
thicken or hypertrophy in the area affected by diverticula. 
This narrows the bowel lumen, increasing intraluminal 
pressure. Deficient dietary fiber and a lack of fecal bulk 
contribute to muscle hypertrophy and narrowing of the 
bowel. Contraction of the muscles in response to normal 
stimuli such as meals may occlude the narrowed lumen, 
further increasing intraluminal pressure. The high pressure 
causes mucosa to herniate through the muscle wall, form-
ing a diverticulum. Areas where nutrient blood vessels pen-
etrate the circular muscle layer are the most common sites 
for diverticula formation.

Diverticulosis indicates the presence of diverticula 
(Figure 24.8 ■). More than two-thirds of patients with diver-
ticulosis are asymptomatic. When manifestations such as 
episodic pain (usually left-sided), constipation, and diar-
rhea occur, they can often be attributed to IBS, which com-
monly accompanies diverticular disease. As the disease 
progresses, abdominal cramping, narrow stools (decrease 
in caliber), increased constipation, bleeding in the stools, 
weakness, and fatigue may develop.

Complications of diverticulosis include hemorrhage 
and diverticulitis. A diverticulum may bleed, whether it 

Figure 24.8  ■ Diverticulitis and diverticulosis of the bowel.
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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 LeMone & Burke’s 
Medical-Surgical Nursing 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
The 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 under-
standing of the text content. Interactive fea-
tures 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 newborns 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 PowerPoints
Test Bank
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