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Nurses have outranked all professions in Gallup’s annual Honesty and Ethics Survey1 
every year since 1999 (Gallup Poll). This vote of confidence from 81% of Americans 
participating in the survey comes with the responsibility to provide the best care to 
those who turn to us for information and advice to prevent disease and maintain 
health. Given this trust for nurses, we play a pivotal role in educating  individuals 
about nutrition. Research findings demonstrate that consistent, intensive, lifestyle-
based interventions can effectively reduce the risk of chronic disease.2–4

Practitioners cite barriers to providing nutrition and lifestyle counseling such as 
lack of time, lack of nutrition knowledge and confidence, poor patient adherence, 
low levels of patient health literacy, and lack of teaching materials.5 A major key is 
consistency, addressing the lifestyle changes at every patient encounter where appro-
priate. The nutrition objectives for Healthy People 2020 state that 75% of primary 
care clinician office visits should include nutrition counseling for individuals with 
diabetes, hyperlipidemia, and hypertension.6 In addition, it may be difficult to trans-
late  nutrition science into practical dietary advice. We created The Nurse Practitioner’s 
Guide to Nutrition to address many of these barriers and to assist Nurse Practitioners 
in providing useful nutrition education and interventions to those who most stand 
to benefit.

As healthcare practices and regulations change, nursing practices must evolve 
to keep abreast of those changes. The Patient Protection and Affordable Care Act 
of  2010 will provide healthcare coverage to an increased number of individuals. 
This  presents an opportunity to address health disparities and provide resources to 

The Role of Nurse Practitioners
Kathleen C. Ashton, PhD, RN, ACNS-BC

1

o b j e c t i v e S

•  Discuss the role of nutrition as a component of practice for Nurse Practitioners.

•  Describe the relationship between nutrition and commonly occurring problems such as 
obesity.

•  Identify effective methods for integrating concepts of sound nutrition into areas of 
practice for Nurse Practitioners.
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many for whom this has not previously been a possibility. Partnerships with nurses 
and other professionals can help to effect change at the individual and community 
levels. In whatever setting Nurse Practitioners are working (outpatient, home-based, 
hospital, nursing home, or community), whatever the reason for the encounter (acute 
problem vs chronic disease management vs health maintenance), and whatever the 
patient’s life-cycle stage, we have the opportunity to improve health outcomes. For 
example, when patients seek care in the office setting, we have an opportunity to 
 identify nutrition-related risks associated with their usual dietary intake. In the 
 hospital, we must ensure that a patient’s diet orders promote restoration of health 
while minimizing the potential for further deterioration. In nursing homes, where the 
risk of malnutrition is common, screening and monitoring caloric intake are para-
mount. Home visits are a unique opportunity to assess how diet and lifestyle informa-
tion is actually practiced. The community affords opportunities to model healthy 
nutritional choices and impact population health.5

When patients present for an acute problem we should assess the potential impact 
of that problem on their ability to maintain healthy eating and activity patterns and 
identify potential nutrition-related problems. Patients seeking health maintenance 
need routine dietary screening and appropriate patient education. Those with identi-
fied nutrition-related problems require a plan to address those problems, part of 
which should include a follow-up visit to initiate and monitor behavior changes. 
Assessing patients’ readiness to change is a critical component in this process 
(Chapter 3). Patients being seen for chronic disease follow up may require significant 
change to their routine dietary intake and often will benefit from a referral to a 
 registered dietitian for more in-depth dietary counseling.5

The Nurse Practitioner’s involvement does not cease with referral to a dietitian, as 
is the case with referral to any specialist. We must follow-up on the nutrition consult, 
support the plan, provide on-going guidance, evaluate the patient’s ability to adhere to 
the diet, and revise the plan as needed. The overarching goal is establishing an eating 
pattern that provides an array of options that incorporate ethnic, cultural, traditional, 
and personal preferences while considering food cost and availability. Interventions 
are indicated across the lifespan. With an infant or toddler, we can teach parents a 
healthy eating pattern to help maximize their child’s growth and development while 
minimizing the impact of their genetic predisposition for disease (Chapter 4). We can 
help adults to identify their potential disease risk and educate them about eating 
properly to minimize that risk or to maximize wellness. As adults age, metabolism 
slows and small, nutritionally-dense meals are beneficial to  minimize the calories 
consumed and prevent obesity (Chapter 7). In older adulthood we need to screen for 
nutrition-related problems which affect ongoing health and address the need for a 
meal plan designed to mitigate the impact of chronic disease (Chapter 6).5

nutrition for Life
What is the best eating pattern for life? How does one sift through all of the recom-
mendations and fads? And of what benefit is the best nutrition advice if it is not 
 followed? The US Dietary Guidelines for Americans, 2010 was updated amid concern 
for the growing epidemic of overweight and obese Americans (Table  1-1).7 
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Table 1-1 Dietary Guidelines for Americans 20107 Key Recommendations

Balancing Calories to Manage Weight
 • Prevent and/or reduce overweight and obesity through improved eating and physical activity 
behaviors.

 • Control total calorie intake to manage body weight. For people who are overweight or 
obese, this will mean consuming fewer calories from foods and beverages.

 • Increase physical activity and reduce time spent in sedentary behaviors.
 • Maintain appropriate calorie balance during each stage of life – childhood, adolescence, 
adulthood, pregnancy and breastfeeding, and older age.

Foods and Food Components to Reduce
 • Reduce daily sodium intake to less than 2300 mg and further reduce intake  
to 1500 mg among persons who are 51 and older and those of any age who are African 
American or have hypertension, diabetes, or chronic kidney disease. The 1500 mg 
recommendation applies to about half of the US population, including children, and  
the majority of adults.

 • Consume less than 10% of calories from saturated fatty acids by replacing them with 
monounsaturated and polyunsaturated fatty acids.

 • Consume less than 300 mg per day of dietary cholesterol.
 • Keep trans fatty acid consumption as low as possible by limiting foods that contain synthetic 
sources of trans fats, such as partially hydrogenated oils, and by limiting other solid fats.

 • Reduce the intake of calories from solid fats and added sugars.
 • Limit the consumption of foods that contain refined grains, especially refined grain foods that 
contain solid fats, added sugars, and sodium.

 • Consume alcohol, if at all, in moderation – up to one drink per day for women and two drinks 
per day for men – and only by adults of legal drinking age.

Foods and Nutrients to Increase
Individuals should meet the following recommendations as part of a healthy eating pattern 
while staying within their calorie needs:
 • Increase vegetable and fruit intake.
 • Eat a variety of vegetables, especially dark green, red and orange vegetables and beans  
and peas.

 • Consume at least half of all grains as whole grains. Increase whole-grain intake by replacing 
refined grains with whole grains.

 • Increase intake of fat-free or low-fat milk and milk products, such as milk, yogurt, cheese,  
or fortified soy beverages.

 • Choose a variety of protein foods, which include seafood, lean meat and poultry, eggs, beans 
and peas, soy products, and unsalted nuts and seeds.

 • Increase the amount and variety of seafood consumed by choosing seafood in place of some 
meat and poultry.

 • Replace protein foods that are higher in solid fats with choices that are lower in solid fats and 
calories and/or are sources of oils.

 • Use oils to replace solid fats where possible.
 • Choose foods that provide more potassium, dietary fiber, calcium, and vitamin D, which are 
nutrients of concern in American diets. These foods include vegetables, fruits, whole grains, 
and milk and milk products.

Recommendations for Specific Population Groups

Women capable of becoming pregnant:
 • Choose foods that supply heme iron, which is more readily absorbed by the body, additional 
iron sources, and enhancers of iron absorption such as vitamin C-rich foods.

 • Consume 400 micrograms (µg) per day of synthetic folic acid (from fortified foods and/or 
supplements) in addition to food forms of folate from a varied diet.

(Continued )
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Approximately one-third of American adults are obese and 72% of men and 64% of 
women are overweight or obese.8

Despite the fact that patients accept the old adage “You are what you eat”, they do 
not seem able to apply this to their day-to-day dietary intake.5 While many of our 
patients recognize how important it is to “eat right and exercise”, a study from the Pew 
Research Center found that Americans see weight problems everywhere but in the 
mirror. According to this report, 90% of American adults say most of their fellow 
Americans are overweight, but only 70% say this about “the people they know”, and 
40% say they themselves are overweight.9

Approximately 75% of adults are not eating enough fruits and vegetables.10 Our 
culture supports convenience, our policies favor junk food, our restaurants have huge 
portion sizes to increase the perception of value, and our TV viewing habits demon-
strate avoidance of exercise. Convenience foods, ever more popular, are typically not 
healthy choices. When attempting to counsel a patient about nutrition, the Nurse 
Practitioner faces the barriers of time, money, taste preference, culture, family, and 
habit. Health is unfortunately far down on the list of factors that are considered when 
food choices are made.5

The typical American diet is too high in calories, sugar, saturated fat, and salt, and 
limited in fruits, vegetables, and low-fat dairy foods. Fewer than 25% of Americans 
get five servings of fruits and vegetables daily. Even among children, calcium intake is 
inadequate in almost half of 3–5 year olds, and 70% of 12–19 year olds.11 Whether it is 
the phosphates in soda that may leach out calcium or the displacement of dairy 
intake, many teens are losing calcium instead of storing it up during this critical time 
for building strong bones. Osteoporosis later in life is one complication that may 
result from over-consumption of soda over many years.12

To correct these imbalances, we need to encourage patients to reduce portion sizes 
to reduce calories; choose healthy snacks (fruits and vegetables, not candy bars or 
chips); and reduce the consumption of products made with sugar (cakes, cookies, and 
pastries) or high fructose corn syrup (soda and sweetened fruit or sports drinks).5 
Sugar and other sweeteners hide in baked goods and beverages. Using more herbs 

Women who are pregnant or breastfeeding:
 • Consume 8–12 ounces of seafood per week from a variety of seafood types.
 • Due to their high methyl mercury content, limit white (albacore) tuna to 6 ounces per week 
and do not eat the following four types of fish: tilefish, shark, swordfish, and king mackerel.

 • Take an iron supplement, as recommended by your health care provider.

Individuals Ages 50 Years and Older:
 • Consume foods fortified with vitamin B

12, such as fortified cereals, or dietary supplements.

Building Healthy Eating Patterns
 • Select an eating pattern that meets nutrient needs over time at an appropriate calorie level.
 • Account for all foods and beverages consumed and assess how they fit within a total healthy 
eating pattern.

 • Follow food safety recommendations when preparing and eating foods to reduce the risk of 
food-borne illnesses.

Source: Dietary Guidelines for Americans 2011.

Table 1-1 (Continued )
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and spices can enhance flavor in foods while providing less salt and more 
 health-promoting antioxidants. Low-fat milk and other low-fat dairy foods, lactose-
free and soy products supplemented with calcium, and calcium-fortified products 
(like orange juice) are good alternatives, yet many of these products may also contain 
sugar.5 Prescribing a calcium supplement will help address a chronic inadequate 
 calcium intake that is prevalent in our population and may reduce the risk of 
 osteoporosis in the elderly (See Chapters 6, and Appendices G and H).

Assessment and diagnosis
Successful nutrition interventions begin with careful assessment of the individual 
including a family history of risk factors, such as obesity, cardiovascular disease or 
diabetes (Chapter 2). The patient’s meal and exercise patterns can be ascertained 
through directed questioning and perhaps keeping a food diary to prevent the pitfalls 
of recall and perception. Body mass index (BMI) should be calculated for everyone, 
including children and teenagers, followed by a discussion of how the patient’s weight 
compares with norms (Chapter 7). Use prevention visits as an opportunity to educate 
patients regarding the deleterious effects of a sedentary lifestyle and unnecessarily 
large portion sizes.

Food insecurity is a mounting problem in the current economic climate. Research 
shows that almost 15% of American households do not consume adequate food to 

Case 1

Joey is a 16-year-old boy who comes in for a school physical. He is 5’ 9” and weighs 
200 lb. He loves junk food and hates vegetables. His mom says he watches a lot of 
 television and when questioned, he reports playing video games for at least 3 hours 
every day. He is on the honor roll in school, but doesn’t have many friends. You identify 
the following problems:
 • BMI: 30 (>95th percentile diagnostic of obesity).
 • No exercise with highly sedentary activities.
 • Excessive fat and sugar from junk food and sweets.
 • Avoids vegetables.

APPROACH: This common case can be overwhelming and it is hard to know where to 
start. First ask Joey if he likes any kind of exercise and encourage those activities, includ-
ing walking, biking, or weight lifting. A teenage boy with few friends may find it harder 
to engage in team activities such as playing street hockey or those that require a partner 
such as tennis. Quantify the number of hours he plays video games and negotiate that 
this should be reduced and daily physical activity increased. Discuss the importance of 
reducing junk food, avoiding candy, cookies, and chips, and emphasize healthier snacks. 
Always include at least one parent,  grandparent or guardian in the discussion and be sure 
to emphasize that the parent’s role is to stop buying junk food and offer healthier snacks 
and vegetables when the teenager is most hungry, such as after school. Often over-
weight children and teenagers have at least one  overweight parent and the entire family’s 
dietary choices and lifestyle need to be addressed. It’s important not to expect rapid 
results and parents should be discouraged from criticizing. Lifestyle change is hard and 
changes need to be sustainable! Praise any change in a positive direction.
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meet dietary needs due to lack of sufficient funds or other food resources.12 A thor-
ough dietary assessment includes information on income and resources for obtaining 
food in addition to food intake and eating patterns.

Help patients who need to change eating patterns by identifying community 
resources including websites such as www.choosemyplate.gov and offer advice, 
encouragement, and referral when indicated.6,14 Start the discussion of healthy  eating 
with everyone, but especially focus on those with hypertension, diabetes mellitus, 
and hyperlipidemia who stand to benefit the most from improved nutrition. It is 
important to help those who are not eating what they should or not exercising 
 regularly to begin doing so before they develop the health problems that result from 
poor lifestyle habits. Small changes are the best way to begin and then monitor 
 progress towards a goal.

effecting change
Motivating clients starts with Nurse Practitioners. Patients are likely to take note of, 
and perhaps even be motivated by, a busy professional who practices what he or she 
preaches. Following the lifestyle and eating pattern we recommend bolsters our cred-
ibility with our patients. Certainly this is a win–win situation for us and our patients, 
and can be accomplished in various ways. Become knowledgeable about exercise 
options available in your community, advertise fundraising walks and races where 
you see patients, join them when you can, and be seen where good nutrition is 
being promoted. Participate in physical activity yourself, encourage your children’s 
 involvement in team sports, get involved in your local school or community, and be a 
voice for more physical activity and healthier food choices. Encourage your  colleagues 

Case 2

Abby is a 30-year-old consultant who comes in for a check-up. She travels a lot for work 
and eats most meals out. She likes to exercise but says that she is often too busy. She is 
5’4” and weighs 165 lb. She played field hockey in college but has gradually gained 
weight since that time. You identify the following issues:
 • BMI: 29 (diagnostic of overweight).
 • Eats a lot of restaurant meals.
 • Not enough exercise.

APPROACH: Abby’s current BMI places her close to the diagnosis of obesity and if she 
continues her current lifestyle, it is likely that her weight will reach a BMI of 30, increas-
ing her risk of chronic diseases. Discussing how to eat healthily in restaurants would be 
most useful. Suggest strategies such as skipping bread, limiting wine to one glass, order-
ing salad dressing on the side, ordering broiled, grilled or baked fish or chicken, and 
limiting portion sizes, especially if she orders a high fat cut of meat. While sharing des-
sert may not be possible during business dinners, it may be on social occasions. 
Brainstorm with her regarding ways to increase exercise and suggest she use weight 
rooms at hotels, climb stairs when possible, and walk instead of taking taxis. Recommend 
follow-up in 3 months.
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to eat healthy and to exercise regularly. If clinicians don’t promote work-site health, 
who will? The internet, used judiciously, has good nutrition information and can be 
an excellent resource. When your patients see you living the lifestyle, they will be 
more inclined to seek out and follow your advice when they need help. Become a 
resource in your community: volunteer to speak about promoting good nutrition at 
school and business events, town hall meetings, or church functions. Help your 
 neighbors to identify ways to eat healthier and increase physical activity. The more 
 experience you have with these lifestyle challenges, the more of a resource you will be 
for those who look to you for assistance.5 Unfortunately, the literature does not 
 provide us with models that have been shown to be universally effective, so it is up to 
each of us to develop our own approach to addressing eating patterns and activity 
counseling for our patients. Examples of models that have been developed are 
described in Chapter 3.

Food is much more than nutrition for every individual. It represents nurturing, 
love, sociability, and even entertainment (as evidenced by the popularity of the Food 
Network). For many Americans, a chubby baby is a healthy baby and attempts to 
direct parents toward a more appropriate feeding style will not be appreciated. The 
news media is not helping. Each new dietary study is trumpeted with the fanfare of a 
newly discovered scientific fact. So when contradictory results are found (which 
 happens often in science), patients (and their clinicians as well) are left confused 
about what to believe and what to include in a “healthy diet”.5

Cultural factors and diet-related attitudes and behaviors strongly influence 
health.15,16 The cultural milieu that affects a person’s diet includes: the rules 
 surrounding the person’s upbringing, whether or not the person immigrates to a new 
society, the degree of acculturation to the new society, and the degree to which tradi-
tional foods in the culture of origin are available in the new society.15,17 The meanings 
and uses ascribed to foods in any particular culture may be unique to that culture, 
even though the foods themselves are commonly available and may have different 
or no special meaning in other cultures.18–20 Culture influences many food-related 
 behaviors including food choice, food purchasing, preparation, where and with 
whom food is eaten, health beliefs related to food, and adherence to dietary 
 recommendations.16,21–23

Culturally competent health care builds upon the understanding of these cultural 
influences and facilitates the development of stronger patient–provider relationships 
with higher levels of trust. This has been shown to be associated with increased use of 
recommended preventive services in ethnic minority patients.20 Therefore, under-
standing the sociocultural context of health for individual patients is very important 
for effective health care, as culture may influence health knowledge, attitudes, and 
behaviors, including diet.

At the community level, providers trying to address the behaviors that lead to 
 obesity face a similar unsupportive environment that we had trying to help patients 
quit smoking in the 1950s. Policy changes currently being considered that may help 
move our patients from where they are to where they need to be include: requiring 
fast food restaurants to include nutritional information on their packages, taxing 
sweetened beverages, and developing devices that monitor television viewing and 
video game use by our children.5 Change begins with one small step and gains 
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momentum. The Nurse Practitioner’s Guide to Nutrition is a key resource to effectively 
begin the journey to provide optimal nutrition therapy for patients in order to reduce 
chronic disease and change diet and lifestyle.
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integrating nutrition into the Assessment
The value of incorporating nutrition into the Nurse Practitioner assessment cannot 
be overstated. Dietary intake affects all body systems and as such, manifests in both 
subtle and obvious signs and symptoms that may be appreciated through a careful 
history and physical examination, along with appropriate diagnostic tests. Regardless 
of the type of encounter or setting, the effective Nurse Practitioner will include 
relevant aspects of nutrition assessment prior to making treatment decisions. This 
chapter outlines how a comprehensive nutrition assessment should be an integral 
part of all initial evaluations, with questions tailored to the specific patient’s medical 
problems. In the initial assessment the nutrition history is expanded, and explored 
fully in the context of both health and disease. Nutrition assessment requires that 
the Nurse Practitioner go beyond the disease model to examine influencing factors, 
such as social and environmental determinants, food security, motivation, adher-
ence, literacy, numeracy, food knowledge, and skills. Given the time constraints in a 
busy practice or hospital setting, these data may need to be collected over time in 

Nutrition Assessment for Nurse 
Practitioners
M. Elayne DeSimone, PhD, NP-C, FAANP 
Lisa Hark, PhD, RD 

2

o b j e c t i v e S

•  Discuss the value of nutrition assessment in the comprehensive care of ambulatory and 
hospitalized patients.

•  Integrate relevant components of the nutrition history into both the comprehensive 
and episodic evaluation of patients.

•  Demonstrate how to conduct an appropriate physical examination, calculate body 
mass index, measure waist circumference, evaluate growth and development, and 
recognize signs of nutritional deficiency or excess.

•  Identify the most common physical findings associated with altered nutritional status 
including vitamin/mineral deficiencies or excesses.

•  Interpret the laboratory measurements commonly used to assess the nutritional status 
of patients.

•  Synthesize nutrition assessment data to formulate comprehensive treatment plans.
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multiple encounters. The use of an electronic health record helps to simplify data 
collection if valid and reliable assessment tools are used. Patients can complete data 
entry on their own for later review with the Nurse Practitioner. It is important to 
note that nutrition- related treatment goals that take into consideration the patients’ 
environment will be more likely to succeed. For some patients with complex nutri-
tion-related problems, a timely referral to a registered dietitian is beneficial, as it 
fosters a team approach to assessment and follow-up care. Treatment for many die-
tary-related disorders often requires repeated nutrition assessment to monitor 
a  patient’s progress. Eligibility for outcomes-based health care reimbursement 
requires that initial and ongoing nutritional data be analyzed. Nurse Practitioners 
who are able to integrate relevant nutrition information into all patient assessments 
will be more likely to help patients achieve desired goals. The purposes of nutrition 
assessment are to:

●● Evaluate accurately a patient’s dietary intake and nutritional status.
●● Monitor changes in nutritional status.
●● Determine if nutrition therapy and/or counseling is needed.
●● Evaluate the effectiveness of nutritional interventions.

Patient History
Chief Complaint and History of Present Illness
Nutrition assessment can be woven into most of the standard categories of a patient’s 
history. When considering potential questions relating to individual chief com-
plaints, Nurse Practitioners should think about nutrition-related factors, especially 
if the symptoms reflect possible systemic disease. A complete history of present ill-
ness will contain specific questions about either a nutritional cause or effect of the 
presenting symptom(s). Complaints such as fatigue, weight gain, weight loss, or 
changes in appetite should prompt a thorough nutritional evaluation at the outset 
of the patient history. Disorders of most body systems can manifest in nutritional 
abnormalities, especially those that affect the head and neck, cardiovascular, gastro-
intestinal (GI), endocrine, and renal systems. Pregnancy, lactation, chronic pain, 
addiction, and other psychiatric illnesses should prompt Nurse Practitioners to 
investigate further.

Past Health History
A history of hospitalizations, surgeries, major injuries, chronic illnesses, prolonged 
immobility, and significant acute illnesses can have nutritional implications. Ask 
if the patient’s weight has been stable. If not, have the patient describe his/her 
weight history over time and detail attempts at dieting (year, type of diet, weight 
lost/gained). Inquire about current or recent prescription medications, use of 
vitamins, minerals, laxatives, topical medications, over-the-counter medications, 
and products such as nutritional or herbal supplements that patients frequently do 
not recognize as medications. It is helpful to have patients bring all of their 
supplements and medicines to a visit for review. Important information about the 
specific components of over- the-counter supplements, as well as the patient’s level 
of knowledge can be obtained by this strategy. Nutritional supplements include 
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any products that patients use to increase caloric, vitamin, or protein intake. 
Information about food allergies and lactose intolerance should include symptoms 
and self-care practices.

Family History
Familial occurrences of certain disease states should prompt Nurse Practitioners to 
investigate further. Common familial diseases with nutritional implications include 
diabetes, heart disease, hyperlipidemia, hypertension, obesity, thyroid disease, 
chronic kidney disease, and osteoporosis. Knowing the risk status for certain disease 
states may help patients make necessary preventive lifestyle alterations. The health of 
family members, as well as causes of death may reveal important information about 
the nature of disease. Specific conditions such as food allergies, eating disorders, alco-
holism, and addiction often are seen in constellations in families. During the family 
history, ask specifically about height loss in a family member, as this may indicate a 
risk for osteoporosis.

Social History
The social history is often where the patient’s diet history is explored. Information 
obtained in this section helps to understand patients in the context of their environ-
ment and is used to tailor treatment strategies that not only address the medical diag-
noses, but are specific to the patient. Economic limitations that influence access to an 
adequate diet, difficulties shopping for or preparing food, and participation in feed-
ing programs (e.g. Women, Infants, and Children (WIC), Meals on Wheels) are rel-
evant. Unmet needs regarding access to healthy food and food safety or security are 
explored at this point. Can the patient afford adequate food? Is there a local source of 
healthy food? Where does the patient most often obtain food? These quick questions 
are used to screen for societal factors which can impact nutritional status.

Knowledge of the patient’s educational level, along with his/her level of health lit-
eracy and numeracy are needed to make treatment plans that are easily understood 
and followed. Food-related knowledge and cooking and shopping skills both impact 
a patient’s ability to adhere to a diet plan and should be documented in the social his-
tory. An exploration of the patient’s motivation to change behavior and ability to 
adhere to a diet prescription will help to refine mutually set goals. Knowledge of cul-
ture-bound food practices will enable Nurse Practitioners to ask individualized ques-
tions about food preferences and practices, family role responsibilities, and other 
factors that may impact the nutrition plan. Details concerning the duration and fre-
quency of the patient’s use of substances such as alcohol, tobacco, illicit drugs, and 
caffeine are also documented. Lastly, the patient’s level of activity and exercise pat-
terns should also be included.

Diet History
Dietary information may be collected using any of the methods described in this sec-
tion.1 In addition, the patient’s current food intake patterns, such as vegetarian or 
kosher dietary practices, cultural background, and social situations should be consid-
ered during the interview. Family members who assist with purchasing and preparing 
foods should also be involved in the interview process whenever possible. Key diet 
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history questions should ideally take only a few minutes, if properly directed (see 
Table 2-1). The information obtained in a diet history may prompt a referral to a 
registered dietitian who will gather more detailed information and analyze the nutri-
tional content of the patient’s dietary records in order to determine total calories, fat, 
protein, sodium, fiber, and adequacy of vitamin and mineral intake. The results of 
such analyses prove invaluable when it is necessary to prescribe specific diets and 
supplements.

Table 2-1 Key Diet History Questions for Brief Intervention

Questions for All Patients
•  How many meals and snacks do you eat every day?
•  Describe your pattern of eating — do you ever skip meals?
•  What is your largest meal of the day?
•  Do you feel that you eat a healthy, balanced diet? Why or why not?
•  What do you like to drink during the day?
•  Do you drink alcohol? What kind and how much?
•  How many servings of fruits and vegetables do you eat every day?
•  How many servings of dairy products do you eat every day? Low-fat or regular type?
•  What type of protein do you eat? Meat, fish, poultry, vegetarian, vegan?
•  How often do you eat out? What kinds of restaurants?
•  Do you usually finish what is on your plate or do you leave food?
•  How often do you exercise, for how long and what type?
•  Is your job sedentary?
•  Who obtains and prepares the food in your family?
•  Do you eat alone or with others?

In addition to the questions above
Questions for Patients with Hyperlipidemia
•  How often do you eat fatty meats (hot dogs, bacon, sausage, salami, pastrami,  

corned beef)?
•  How often do you eat fish? How is it prepared?
•  What types of fats do you use in cooking and bakig?
•  What do you spread on your bread?
•  What type of snacks and desserts do you eat?

Questions for Patients with Hypertension
•  Do you use salt at the table or in cooking?
•  Do you read food labels for sodium content? (<400 mg/serving permitted)
•  How often do you eat canned, smoked, frozen, or processed foods?
•  Are you familiar with the DASH diet recommendations?

Questions for Patients with Diabetes
•  What times do you take your diabetes medication (including insulin)?
•  What times do you eat your meals and snacks?
•  Do you ever skip meals during the day?
•  How many servings of starchy foods such as breads, cereals, rice, pasta, corn, peas, or beans 

do you eat during a typical day?
•  Have you been prescribed a particular diet to follow?
•  How do you change your diet and medication during a minor episodic illness?
•  Do you know what sick day rules are?

Source: Lisa A. Hark, PhD, RD, 2012. Used with permission.
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24-Hour Recall
Purpose This informal, retrospective method elicits all foods and beverages the 
patient has consumed in the preceding 24 hours. This method is recommended 
because of the ability to assess the timing of meals and snacks. For patients with 
diabetes, the relationship of food intake to diabetes medications, especially insulin 
can also be obtained. As with other self-reported measures, it is important to stress 
that there are no correct or incorrect responses. Patients who understand that the 
basis for collecting these data is not to judge, but to prepare the most effective 
dietary intervention, may be more likely to respond accurately. Family members 
are usually consulted if the patient is a child or is unable to convey adequate 
information.

Questions “Please describe everything that you ate and drank within the past 24 
hours (meals and snacks), including quantities, and how you prepared these foods.” 
Begin with the last meal eaten and work backwards or ask for a description of 
everything that the patient ate the day before. Ambulatory patients can be asked to 
complete the 24-hour diary either prior to their appointment or while they are waiting 
to be seen. Hospitalized patients can be monitored through calorie counts reported 
by the nursing or dietary staff, who record the daily amounts of food and drink the 
patient consumes. Keep in mind that the 24-hour recall method, when used alone, 
may underestimate or overestimate a patient’s usual caloric intake since the patient’s 
most recent intake may not reflect long-term dietary habits.

Usual Intake/Diet History
Purpose Similar to the 24-hour recall, a usual intake/diet history is a retrospective 
method to obtain dietary information by asking the patient to recall his or her normal 
daily intake pattern, including amounts of foods consumed. This method is suggested 
for older adults who frequently skip meals, and for those interviewing pediatric 
patients whose diets may not be varied. This approach provides more information 
than others about usual intake patterns and tends to reflect long-term dietary habits 
with greater accuracy.

Questions “What do you usually eat and drink during the day for meals and snacks?” 
As a busy Nurse Practitioner, this question may be all that you typically have time to 
ask, but it can serve as a screening mechanism to identify patients who need further 
assessment. When using this approach it is important to be flexible. Begin by asking 
patients to describe their usual intake and if they cannot recall their usual diet, ask 
what they ate and drank the day before (a switch to the 24-hour recall method). You 
can then ask if these 24 hours are typical. Again, bear in mind that some patients tend 
to report having eaten only those foods that they know are healthy and may 
underestimate their use of unhealthful foods or alcohol.

Food Frequency Questionnaire
Purpose The food frequency questionnaire is another retrospective approach used to 
determine trends in a patient’s frequency of consumption of specific foods.
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Questions The patient is asked several key questions regarding the frequency of intake 
of particular foods. Frequencies can be listed to identify daily, weekly, or monthly 
consumption patterns. These results are then compared with evidence-based dietary 
recommendations and national guidelines to determine risks for disease. This is 
commonly the method used to estimate alcohol intake, but can be used to assess 
other aspects of the diet as well. For example, by asking patients to describe how 
much milk, cheese, and yogurt they consume each day, it is possible to compare this 
to the 3-A-Day dairy recommendations. Questions can be geared toward the patient’s 
existing medical conditions, which is why this method is suitable for patients with 
diabetes, heart disease, hypertension, or osteoporosis.

Standardized Assessment Tools
Numerous questionnaires have been developed for brief diet assessment. Several 
examples include the “Mini Nutritional Assessment” (MNA), which is particularly 
useful with geriatric patients, the “Rapid Eating Assessment for Patients” (REAP), 
Quick “Weight, Activity, Variety and Excess Screener” (WAVE) for adults and adoles-
cents, and “Rate Your Plate”.2–8 These valid and reliable instruments are specifically 
designed to be used as a baseline for further evaluation and are particularly useful if 
there are different Practitioners who may evaluate the patient over time.

Percent Weight Change
Weight loss is very common in hospitalized and nursing home patients. Weight loss 
is also frequently seen in older adults or those with significant appetite changes due 
to chronic illnesses such as cancer, GI problems, or to surgery, chemotherapy, or 
radiation therapy. If weight loss is identified in the medical history or review of 
systems, it is essential to determine the percent weight change over a period of time 
using the patient’s current body weight and usual weight. Severity of weight loss is 
defined by percent change in a defined period of time as shown in Table 2-2.

= ×
Usual Weight – Current Weight

Percent weight change 100
Usual Weight

Review of Systems
The review of systems is typically done at the end of the health history. Its purposes 
are to elicit any additional health problems, review potential symptoms related to 
each system, determine health promotion practices, and evaluate self-management of 

Table 2-2 Interpretation of Percent Weight Change

Time Significant Weight Loss (%) Severe Weight Loss (%)

1 week 1–2 > 2
1 month 5 > 5
3 months 7.5 > 7.5
6 months 10 > 10
1 year 20 > 20

Source: Blackburn 1977.9
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disease states. Diagnoses that had not been anticipated may first become evident dur-
ing a thorough review of systems. All positive and negative findings for each system 
are listed. All significant positive findings in the review of system warrant a compre-
hensive symptom analysis and possibly, diagnostic testing.

Nutrition-related questions can be found in several sections of the systems review 
and will vary according to the patient’s age as shown in Table 2-3. Anorexia or loss of 
appetite is cause for concern and warrants further investigation, regardless of the 
patient’s age. All patients should be asked to quantify the type of liquids typically 
consumed, as fluid intake may affect presenting symptoms such as headache, dehy-
dration, constipation, or others.

Physical examination
General Appearance
Immediately upon introduction, the Nurse Practitioner begins to collect data regard-
ing nutritional status. Basic information regarding body habitus and development are 
readily obtained by initial observation and provide important clues to the differential 
diagnoses that begin to form. Through an informed and targeted approach to the 
physical examination, it is possible to validate nutrition data obtained through the 
history, and pick up clues to metabolic abnormalities and pathophysiologic changes. 
When terms such as obese, overweight, undernourished, thin, well nourished, 
well-developed, or cachectic are used, they should be supported by findings in the 
physical examination and noted in the problem list.

Table 2-3 Review of Systems with Nutritional Implications

General Health: energy levels, fatigue, activity tolerance, weight changes, clothing fitting 
looser or tighter, and night sweats.

Skin: coarse or silky skin, changes in hair or nails.

Head: dentition (condition of teeth and gums, caries, extractions, dentures, caps, bleeding 
gums, pyorrhea), difficulty chewing, sore tongue, taste changes, date of last dental exam, 
difficulty swallowing, changes in voice quality, olfactory changes, headache.

Neck: goiter or lymphadenopathy.

Cardiorespiratory: weight gain, shortness of breath, activity intolerance.

GI: changes in appetite, dysphagia, lactose intolerance, dehydration, food intolerance, 
symptoms of reflux, abdominal pain, nausea, vomiting, hematemesis, excessive belching, flatus, 
change in bowel habits, diarrhea, constipation, frequency of bowel movements, hemorrhoids, 
melena, mucous in stool, hernia, jaundice, disordered eating patterns.

Genitourinary: amenorrhea, polyuria, calculi, age of menarche, last menstrual period, currently 
pregnant or lactating?

Endocrine: thyroid disease, goiter, heat or cold intolerance, change in voice, excessive sweating, 
polyuria, polyphagia, polydipsia, gynecomastia, hirsutism, hand tremor.

Hematopoietic: abnormal bleeding, easy bruisability, adenopathy.

Psychiatric: anxiety, depression, insomnia, food phobias, or compulsions.

Self perception: body image, self image.

Value Belief: complementary health practices, advanced direction regarding sustenance, 
religious impact on food.

Source: Lisa A. Hark, PhD, RD and M. Elayne DeSimone, PhD, NP-C, FAANP, 2012. Used with permission.
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Vital Signs and Anthropometric Measures
Documents that report comprehensive encounters must contain the appropriate set 
of vital signs. In the adult, vital signs include blood pressure, heart rate, respiration 
rate, temperature, height, weight, and body mass index (BMI). It is also helpful to 
obtain a waist circumference. Additional documentation is often used in the pediatric 
setting to track height, weight, growth, and development.

Physical Findings
Nutrition-oriented aspects of the physical examination focus on the skin, head, 
hair, eyes, mouth, nails, extremities, abdomen, skeletal muscle, and fat stores. 
Areas to examine closely for muscle wasting include the temporal muscles and the 
interosseous muscles on the hands. The condition of skeletal muscles of the 
extremities may serve as an indicator of malnutrition. Subcutaneous fat stores 
should be examined for losses due to a sudden decrease in weight or for excess 
accumulation that commonly occurs in obesity. At the present time, the most 
 commonly encountered nutritional problem seen in clinical practices in the US 
and many developed countries is obesity and its associated complications. Obesity 
complications are associated with distinct physical evidence and should be docu-
mented when noted. These include: elevated blood pressure (both arms, seated), 
pulse (rate, rhythm), xanthelasma (hyperlipidemia), retinopathy (diabetes and 
hypertension), acanthosis nigricans (insulin resistance), jaundice, petichiae, 
icterus, hepatomegaly (hepatic disease), loss of lateral eyebrows, thyroid enlarge-
ment or nodule, coarse hair and skin, delayed reflexes (hypothyroidism), abnormal 
heart sounds, pale conjunctivae and skin (cardiac disease).10 Specific clinical signs 
that are attributable to nutrient deficiencies and significance on physical examina-
tion are shown in Table 2-4.

Body Mass Index
Body mass index (BMI) is a weight for height measurement which provides a more 
accurate reflection of total body fat than body weight alone (Figure 2-1).8 

An international data bank, maintained by the World Health Organization (WHO) 
is available to classify a particular patient’s body habitus as underweight, overweight, 
or obese (Table 2-5).11 BMI values are age-independent and the same for both sexes 
(Figure 2-2). At present, the international classification is used for all ethnic groups 
despite some recent investigation into possible risk variation in Asian populations.12,13 
While a valuable and reliable indicator for most patients, there are several limitations 

To calculate BMI using metric units:

BMI = weight (kg) / height (m2)

To calculate BMI using Imperial units:

BMI = weight (lb) × 703 height (in2)

Figure 2-1 Calculation of BMI
Source: NHLBI10
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Table 2-4 Physical Examination Findings with Nutritional Implications

General Survey: overweight, obese, severely obese, cachectic, proximal or distal muscle 
wasting, muscle weakness, altered state of consciousness.

Vital Signs: temperature, blood pressure, pulse, respiratory rate, height, weight, BMI,  
waist circumference, percent weight change, loss of more than 1½ inches of adult height 
(osteoporosis).

Skin: decreased turgor (dehydration), hirsuitism (polycystic ovarian syndrome), jaundice 
(alcoholism, liver disease, substance use), acanthosis nigricans (obesity, metabolic syndrome, 
insulin resistance, diabetes), ecchymosis (vitamin K, C deficiency), dermatitis (marasmus, niacin, 
riboflavin, zinc, biotin, EFA deficiency), follicular hyperkeratosis (vitamin A deficiency), petechiae 
(vitamin A, C, K deficiency), pigmentation changes (niacin deficiency, marasmus), pressure 
ulcers/delayed wound healing (kwashiorkor, diabetes, vitamin C, zinc deficiency), psoriasiform 
rash, eczematous scaling (zinc deficiency), purpura (vitamin C, K deficiency), scrotal dermatosis 
(riboflavin deficiency), pallor (iron, folic acid, vitamin B12, copper, vitamin E deficiency), 
thickening and dryness of skin (linoleic acid deficiency, hypothyroidism), smooth, silky skin 
(hyperthyroidism).

Hair: easy pluckability (protein deficiency), alopecia (zinc, biotin deficiency) change in thickness 
and texture (thyroid disease).

Head: temporal muscle wasting (marasmus and cachexia), delayed closure of fontanelle 
(pediatric malnutrition or growth retardation), lymphadenopathy (chronic illness, infection).

Eyes: night blindness, xerosis, Bitot spots, keratomalacia (vitamin A deficiency), photophobia, 
blurring, conjunctival inflammation, corneal vascularization (riboflavin deficiency), retinopathy 
(diabetes and hypertension), xanthelesma (hyperlipidemia), loss of lateral third of eyebrow 
(hypothyroidism), lid lag, exopthalmus (hyperthyroidism), icteric sclera (hepatic disease).

Mouth: angular stomatitis (riboflavin, iron deficiency), bleeding gums (vitamin C, K, riboflavin 
deficiency), cheilosis (riboflavin, niacin, vitamin B6 deficiency), dental caries (fluoride deficiency, 
bone loss, poor hygiene, lack of access to care), hypogeusia (zinc, vitamin A deficiency), glossitis 
(riboflavin, niacin, folic acid, vitamin B12, vitamin B6 deficiency), nasolabial seborrhea (vitamin B6 
deficiency), papillary atrophy or smooth tongue (riboflavin, niacin, iron deficiency), fissuring, 
scarlet or raw tongue (niacin, folate, vitamin B12, B6 deficiency), halitosis (dental disease,  
renal disease), loss of enamel on rear front teeth surfaces (bulimia).

Neck: goiter (iodine deficiency), thyroid nodules, bruit (thyroid disease), parotid enlargement 
(marasmus), lymphadenopathy (chronic infection), bruits (cardiovascular disease).

Thorax: thoracic and rachitic rosary (vitamin D deficiency), kyphosis, scoliosis (osteoporosis, 
vertebral compression fractures, early satiety due to abdominal crowding).

Abdomen: abdominal obesity (metabolic syndrome, diabetes, heart disease), diarrhea (niacin, 
folate, vitamin B12 deficiency, marasmus), hepatomegaly/ascites (kwashiorkor, alcoholism), ascites 
(liver disease, cancer).

Cardiac: signs of heart failure S3, S4, gallops (thiamin, selenium deficiency, anemia, eating 
disorders, cardiac disease).

Genito/urinary: delayed puberty (marasmus, eating or exercise disorder), hypogonadism  
(zinc deficiency).

Back/Extremities: bone tenderness, kyphosis, edema (thiamin and protein deficiency),  
growth retardation, failure to thrive (energy deficiency), hyporeflexia (thiamin deficiency), 
kyphosis (osteoporosis), muscle wasting and weakness, bone pain (vitamin D, magnesium 
deficiency, marasmus), tenderness at end of long bones (vitamin D deficiency), squaring of 
shoulders-loss of deltoid muscles (kwashiorkor), diminished sensation to light touch (diabetes 
mellitus), kyphosis, scoliosis (osteoporosis).
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of its use. BMI may overestimate body fat in very muscular people and underestimate 
body fat in some underweight people, such as the elderly who have lost lean tissue. 
However, consistent, accurate trended measurements of BMI provide important data 
regarding nutritional health. As such, inclusion of this measurement should be seen as 
routine in both ambulatory and institutional settings. Nurse Practitioners who deter-
mine patient numeracy regarding BMI can more effectively use this number as an 
outcome measure when developing treatment plans with their patients. Sharing trends 
in BMI with patients gives them additional data to reinforce the treatment plan.

Waist Circumference
Waist circumference is an independent measure of risk in normal weight patients, as 
well as in overweight and obese patients.10,14,15 Excess visceral adipose tissue is associ-
ated with metabolic syndrome and is reflected by an increased waist circumference 
measurement.14,16 Waist circumference is a predictor of morbidity and is considered 

Nails: spooning (koilonychias) (iron deficiency), transverse lines (kwashiorkor)

Neurological: dementia (vitamin B deficiency, hypothyroidism), delirium (hypoglycemia, 
electrolyte imbalance), loss of reflexes, wrist drop, foot drop (thiamin deficiency), ophthalmoplegia 
(vitamin E, thiamin deficiency), peripheral neuropathy (thiamin, vitamin E, vitamin B12 deficiency, 
diabetes), tetany (vitamin D, calcium, magnesium deficiency), delayed reflexes in the relaxation 
phase (hypothyroidism), hyper-reflexia (hyperthyroidism), ataxia (vitamin B12 deficiency, vitamin B6 
toxicity) diminished vibratory sense @128 cps or diminished touch to filament (diabetes)

Source: Lisa A. Hark, PhD, RD and M. Elayne DeSimone, PhD, NP-C, FAANP Used with permission.

Table 2-4 (Continued)

Table 2-5 WHO International Classification of Adult Underweight, Overweight, and Obesity 
According to BMI

BMI (kg/m2)

Classification Principal cut-off points Additional cut-off points

Underweight <18.50 <18.50
 Severe thinness <16.00 <16.00
 Moderate thinness 16.00–16.99 16.00–16.99
 Mild thinness 17.00–18.49 17.00–18.49
Normal range 18.50–24.99 18.50–22.99

23.00–24.99
Overweight ≥25.00 ≥25.00
 Pre-obese 25.00–29.99 25.00–27.49

27.50–29.99

Obese ≥30.00 ≥30.00

 Obese class I 30.00–34.99 30.00–32.49
32.50–34.99

 Obese class II 35.00–39.99 35.00–37.49
37.50–39.99

 Obese class III ≥40.00 ≥40.00

Source: WHO.11,12



Obesity Obesity

Normal Overweight Class I Class II Class III

BMI 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

Height
(inches)

Body weight (pounds)

58 91 96 100 105 110 115 124 129 134 138 143 148 153 158 162 167 172 177 181 186 191 196 201 205 210 215 220 224 229 234 239 244 248 253 258

59 94 99 104 109 114 119 128 133 138 143 148 153 158 163 168 173 178 183 188 193 198 203 208 212 217 222 227 232 237 242 247 252 257 262 267

60 97 102 107 112 118 123 133 138 143 148 153 158 163 168 174 179 184 189 194 199 204 209 215 220 225 230 235 240 245 250 255 261 266 271 276

61 100 106 111 116 122 127 137 143 148 153 158 164 169 174 180 185 190 195 201 206 211 217 222 227 232 238 243 248 254 259 264 269 275 280 285

62 104 109 115 120 126 131 142 147 153 158 164 169 175 180 186 191 196 202 207 213 218 224 229 235 240 246 251 256 262 267 273 278 284 289 295

63 107 113 118 124 130 135 146 152 158 163 169 175 180 186 191 197 203 208 214 220 225 231 237 242 248 254 259 265 270 278 282 287 293 299 304

64 110 116 122 128 134 140 151 157 163 169 174 180 186 192 197 204 209 215 221 227 232 238 244 250 256 262 267 273 279 285 291 296 302 308 314

65 114 120 126 132 138 144 156 162 168 174 180 186 192 198 204 210 216 222 228 234 240 246 252 258 264 270 276 282 288 294 300 306 312 318 324

66 118 124 130 136 142 148 161 167 173 179 186 192 198 204 210 216 223 229 235 241 247 253 260 266 272 278 284 291 297 303 309 315 322 328 334

67 121 127 134 140 146 153 166 172 178 185 191 198 204 211 217 223 230 236 242 249 255 261 268 274 280 287 293 299 306 312 319 325 331 338 344

68 125 131 138 144 151 158 171 177 184 190 197 203 210 216 223 230 236 243 249 256 262 269 276 282 289 295 302 308 315 322 328 335 341 348 354

69 128 135 142 149 155 162 176 182 189 196 203 209 216 223 230 236 243 250 257 263 270 277 284 291 297 304 311 318 324 331 338 345 351 358 365

70 132 139 146 153 160 167 181 188 195 202 209 216 222 229 236 243 250 257 264 271 278 285 292 299 306 313 320 327 334 341 348 355 362 369 376

71 136 143 150 157 165 172 186 193 200 208 215 222 229 236 243 250 257 265 272 279 286 293 301 308 315 322 329 338 343 351 358 365 372 379 386

72 140 147 154 162 169 177 191 199 206 213 221 228 235 242 250 258 265 272 279 287 294 302 309 316 324 331 338 346 353 361 368 375 383 390 397

73 144 151 159 166 174 182 197 204 212 219 227 235 242 250 257 265 272 280 288 295 302 310 318 325 333 340 348 355 363 371 378 386 393 401 408

74 148 155 163 171 179 186 202 210 218 225 233 241 249 256 264 272 280 287 295 303 311 319 326 334 342 350 358 365 373 381 389 396 404 412 420

75 152 160 168 176 184 192 208 216 224 232 240 248 256 264 272 279 287 295 303 311 319 327 335 343 351 359 367 375 383 391 399 407 415 423 431

76 156 164 172 180 189 197

119

124

128

132

136

141

145

150

155

159

164

169

174

179

184

189

194

200

205 213 221 230 238 246 254 263 271 279 287 295 304 312 320 328 336 344 353 361 369 377 385 394 402 410 418 426 435 443

Source: Adapted from [10].

Figure 2-2 Body Mass Index Values and Classification.
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an independent risk factor for diabetes, dyslipidemia, hypertension, and cardiovascu-
lar disease even when BMI is not markedly high (Chapter 8). In patients with a BMI 
greater than 35 kg/m2, there is little additional risk from elevated waist circumference, 
as severe risk is already present.10 Therefore, measuring waist circumference is only 
recommended in patients with a BMI less than 35 kg/m2. The waist circumference 
measurement is particularly important to measure in patients with a family history of 
diabetes and those who may be borderline overweight.17 Waist circumference may 
decrease as patients begin to exercise, even without significant weight loss.18,19

In order to obtain an accurate waist circumference measurement, the patient 
should be standing in only their underwear. A horizontal mark is drawn just above the 
uppermost lateral border of the right iliac crest, which should then be crossed with a 
vertical mark in the mid axillary line. The measuring tape is placed in a horizontal 
plane around the abdomen at the level of this mark on the right side of the trunk. The 
plane of the tape should be parallel to the floor and the tape should be snug but not 
tight. Patients should be advised to breathe normally when the measurement is taken.

Laboratory data to diagnose nutritional  
and Medical Problems
No single blood test or group of tests accurately measures nutritional status. Therefore, 
clinical judgment is important when deciding what tests to order based on the 
patient’s history and physical findings. Adherence to current national guidelines, such 
as the US Preventive Services Task Force, ensures that patients are screened at the 
appropriate age and intervals to achieve early detection of nutrition-related disease 
states such as diabetes, hyperlipidemia, hypertension, thyroid disease, cancer, kidney 
disease, and anemia. For adults who present with obesity it is prudent to measure fast-
ing lipid and glucose levels, liver function tests, and hemoglobin A1C as baseline 
indicators of disease. The nutrition-related laboratory tests shown in Table 2-6 are 
grouped according to medical condition and can assist with diagnosis. Other diag-
nostic tests may be indicated, based on the patient’s individual presentation.

Diagnosis of Malnutrition
Malnutrition is defined as a suboptimal or deficient supply of nutrients that interferes 
with an individual’s growth, development, general health, or recovery from illness. 
A BMI of less than 18.5 kg/m2 defines adults who are consistently underweight and at 
risk for malnutrition. The WHO defines mild (BMI 17–18.49), moderate (BMI 
16–16.9) and severe thinness (BMI < 16) using BMI cut-off points (Table  2-5).12 
Infants and children who fall below the 5th percentile of weight-for-age or BMI- 
for-age on the pediatric growth charts should be refined to endocrinology (growth 
failure) and/or a GI/Nutrition Service. In acute malnutrition, a child’s weight-for-age 
percentile on the growth chart falls first, followed by a decline in height growth. In 
extreme cases of malnutrition or starvation, a child’s head circumference growth may 
also plateau. The importance of plotting pediatric growth parameters over time is 
paramount, as poor weight gain and/or weight loss are key to diagnosing malnutri-
tion, failure to thrive, and other medical conditions associated with poor weight gain 
in the pediatric population, such as cystic fibrosis (Chapter 5).
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Marasmus results when the body’s requirements for calories and protein are not 
met by dietary intake. Marasmus is characterized by severe tissue wasting, excessive 
loss of lean body mass and subcutaneous fat stores, dehydration, and weight loss. 
Decreased protein intake is usually associated with decreased calorie intake, but can 
occur independently.

Kwashiorkor describes a patient with protein deficiency and is characterized by 
lethargy, apathy, irritability, retarded growth, changes in skin (dermatitis) and hair 
pigmentation, edema, and low serum albumin. Both marasmus and kwashiorkor are 
associated with weakness, weight loss, decline in functional status (increased difficulties 
with activities of daily living), impaired immune function with increased susceptibil-
ity to infection, and increased risk of morbidity and mortality.

Malnutrition in Hospitalized Patients
Hospitalized patients are at significant risk for malnutrition and loss of lean body 
mass, particularly muscle.20–22 Research shows that 30–50% of patients admitted to 
hospital are undernourished and up to 37% experience loss of lean body mass within 
a few days after admission.23,24 Excess loss of lean body mass can lead to rapid decline 
in physical status and increased complications, such as decreased wound healing and 
increased rates of pressure ulcers.20 It is therefore critical to assess patients’ nutritional 
status early in their hospital stay as part of the admissions screenings and conduct 
early and continuous nutrition assessment throughout patient stays. Key conditions 
associated with accelerated loss of lean body mass and strength include advancing 

Table 2-6 Nutrition-Related Laboratory Tests

Alcoholism: complete blood count (CBC), aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), gamma-glutamyl transferane (GGT), thiamin, folate, and vitamin B12.

Anemia: CBC with indices, iron, ferritin, total iron binding capacity (TIBC), transferrin saturation, 
red blood cell folate, serum vitamin B12.

Diabetes: fasting glucose and lipids, hemoglobin A1C, insulin, C-reactive protein (CRP), serum 
and urinary ketone bodies, BUN, creatinine, creatinine clearance, urine microalbumin.

Thyroid disease: thyroid stimulating hormone, thyroid antibodies, lipid profile.

Eating disorders: CBC, potassium, albumin, serum amylase, thyroid studies, beta-carotene 
aspartate amino transferase (AST), alanine aminotransferase (ALT), anemia tests.

Fluid, Electrolyte, and Renal Function: sodium, potassium, chloride, calcium, phosphorus, 
magnesium, blood urea nitrogen (BUN), creatinine, urine urea nitrogen, urinary and serum, 
oxalic acid, uric acid.

Hyperlipidemia: cholesterol, fasting triglycerides, LDL-C, HDL-C, and thyroid stimulating 
hormone (TSH) (secondary cause).

Musculoskeletal pain, weakness: serum calcium, phosphate, 25(OH) vitamin D, PTH.

Malabsorption: 24-hour fecal fat, barium studies, electrolytes, albumin, fasting triglycerides, 
hydrogen breath test.

Metabolic Syndrome: fasting glucose and lipids, hemoglobin A1C, uric acid, FSH/LH, 
testosterone levels in women.

Refeeding Syndrome: albumin, calcium, phosphorous, magnesium, potassium.

Source: Lisa A. Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.
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age, diabetes, GI disease, pneumonia, pressure ulcers, and malnutrition. Table  2-7 
outlines the most common causes of malnutrition.

Prevalence of Malnutrition
Children, older adults, and hospitalized and nursing home patients are particularly 
prone to malnutrition. According to the Healthy People 2010, 6% of low-income chil-
dren under the age of 5 years were growth retarded due to malnutrition in 2006.25 
According to the WHO, 50% of deaths among children less than 5 years of age in 
developing countries are associated with malnutrition.27 One in three people are 
affected by vitamin and mineral deficiencies and one out of four pre-school children 
suffer from malnutrition. One in six infants born in developing countries is of low 
birth weight.27 Some degree of malnutrition occurs during most hospitalizations 
regardless of the type of injury or illness.28 The prevalence of malnutrition in the out-
patient population has not been determined.

Risk factors for malnutrition include chronic diseases, use of multiple prescription 
medications, poverty, inadequate nutritional knowledge, homebound and/or non-
ambulatory status, poor social support structure, major psychiatric diagnosis, and 
alcoholism. Food insecurity is defined by the US Department of Agriculture (USDA) 
as lack of access to enough food to fully meet basic needs at all times due to lack of 
financial resources.29 Households that are food insecure, even when hunger is not 
present, have such limited resources that they may run out of food and cannot afford 
balanced meals. Hungry households have been defined as those that lack adequate 
financial resources to the point where family members, especially children, are hun-
gry on a regular basis and food intake is severely reduced.30 Food insecurity and poor 
diet quality exist at unsettling levels throughout the US despite attempts to create a 
food and nutrition safety net.31 Providing nutrition education to all food assistance 
program participants, including the benefits associated with the recommended intake 
of fruits and vegetables as well as the availability and affordability of fresh produce, 
is a priority.

Health Consequences of Malnutrition
According to the WHO malnutrition affects all age groups, from conception to older 
adults. Health consequences of underweight range from intrauterine brain damage 

Table 2-7 Common Causes of Malnutrition

Decreased Oral Intake: poverty, poor dentition, GI obstruction, abdominal pain, anorexia, 
dysphagia, depression, social isolation, and chronic pain.

Increased Nutrient Loss: glycosuria, GI bleeding, diarrhea, malabsorption, nephrosis,  
a draining fistula, or protein-losing enteropathy.

Increased Nutrient Requirements: hypermetabolic state or excessive catabolic processes 
(surgery, trauma, fever, burns, hyperthyroidism, severe infection, malabsorption syndromes, 
cancer, chronic obstructive pulmonary disease, cardiac cachexia, critical illness, and HIV/AIDS). 
Pregnant women and children are also at risk due to increased nutritional requirements during 
growth and development.

Source: Lisa A. Hark, PhD, RD, 2012. Used with permission.
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and growth failure to reduced physical and mental capacity in childhood to an 
increased risk of developing diet-related chronic diseases later in life. Insufficient 
food intake results in loss of fat, muscle, and ultimately visceral tissue. This 
reduction in tissue mass is reflected in weight loss. The smaller tissue mass has 
reduced nutritional requirements, likely reflecting more efficient utilization of 
ingested food and reduction in work capacity at the cellular level. The combina-
tion of decreased tissue mass and reduction in work capacity impedes responses 
to illness or surgery. The stress of critical illness inhibits the body’s natural con-
servation response to malnutrition. In addition, undernourished patients experi-
ence nutrient deficiencies and imbalances that exacerbate the natural reduction 
in cellular work capacity (Table  2-4). They also experience a decrease in the 
inflammatory response and immune function. These alterations result in 
increased morbidity and mortality; therefore, adequate nutrition is essential for 
reversing these physiological effects. Aggressive nutritional support, instituted 
early in critical illness, may reduce the adverse effects in critically ill patients 
(Chapter 13).

Assessing Protein Status
Clinically, visceral protein levels may be depleted due to increased protein losses in 
the stool and urine, as a result of wounds involving severe blood loss, or secondary to 
poor dietary protein intake. Following serum protein levels may prove useful in con-
junction with other assessment parameters (Table 2-8). However, each of these tests 
has limitations because serum protein levels are affected not only by nutrition and 
hydration status, but by disease states, surgery, and liver dysfunction. The half-life 
(t1/2) of each protein is given because knowing its duration will allow Nurse 
Practitioners to use these tests to monitor changes in protein nutrition.

Table 2-8 Serum Protein Tests to Assess Nutritional Status

Serum Albumin
Serum albumin has a half-life of 18–20 days and reflects nutritional status over the previous 
1–2 months. Levels may decrease irrespective of nutritional status with acute stress, over-
hydration, trauma, surgery, liver disease, and renal disease. False increases also occur with 
dehydration. This test is not a good indicator of recent dietary status or acute changes in 
nutritional status (less than 3 weeks) given its long half-life. Significantly reduced levels of  
serum albumin are associated with increased morbidity and mortality (<3.5 mg/dL).

Serum Transferrin
Serum transferrin has a half-life of 8–9 days. Changes in serum transferrin levels are influenced 
by iron status, as well as by protein and calorie intake. Results of this test reflect intake over  
the preceding several weeks.

Serum Prealbumin
With a half-life of 2–3 days, serum prealbumin reflects nutritional status as well as protein and 
calorie intake over the previous week. Prealbumin levels may be falsely elevated in renal disease 
and are reduced with severe liver disease.

Source: Hark 2009.1
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estimating Resting energy expenditure (Ree)
The amount of energy required to maintain vital organ function in a resting state over 
24 hours is referred to as the resting energy expenditure (REE). The basal metabolic 
rate (BMR) is the minimum caloric requirement at a neutral environmental tempera-
ture during a fasting state. BMR is generally impractical to measure. REE is approxi-
mately 10% above the BMR. Thus, the REE is used in clinical medicine for estimation 
of BMR. REE accounts for approximately 65% of total daily energy expenditure and 
varies considerably among individuals with different height, weight, age, body com-
position, and gender. REE significantly correlates with lean body mass. Regular phys-
ical activity, especially weight-bearing exercises, can increase lean muscle mass, and 
thus increase REE.

Energy is expressed in kilocalories (kcal) and is produced by the oxidation of die-
tary protein, fat, carbohydrate, and alcohol. A kilocalorie is the amount of heat 
required to raise the temperature of one kilogram of water by 1 degree Celsius. Due 
to the loss of lean body mass over time, regular exercise can play a significant role in 
maintaining REE, especially in older adults. The amount of energy produced by the 
oxidation of dietary macronutrients is shown in Table 2-9.

energy and Protein needs of Hospitalized  
or critically ill Patients
Equations to estimate energy requirements have been developed as part of the Dietary 
Reference Intake recommendations.32 Activity factors are added to the REE as neces-
sary to calculate total daily caloric needs, which vary for active and inactive patients. 
Total energy expenditure (TEE) is equal to the REE times the appropriate physical 
activity (PA) factor. Many hospitals still use the Harris-Benedict equations to esti-
mate calorie requirements, which are shown in Table  2-10.33 The physical activity 
factor for hospitalized patients or those confined to bed is 1.2; for non-hospitalized, 
sedentary patients, use 1.3. For healthy, active individuals a factor of 1.5 is used to 
estimate caloric needs for weight maintenance.

Protein requirements in a critically ill patient depend on the degree of catabolic 
stress the patient is experiencing. Protein calories should be calculated separately.

Some guidelines for protein needs are as follows:
●● In unstressed well-nourished individuals: 0.8 to 1.0 g/kg/day.
●● In post-surgical patients: 1.5 to 2.0 g/kg/day.
●● In highly catabolic patients (burns, infection, fever): >2 g/kg/day.

Table 2-9 Definition of Energy/Calorie

One gram of protein yields approximately 4 kcal
One gram of carbohydrate yields approximately 4 kcal
One gram of fat yields approximately 9 kcal
One gram of alcohol yields approximately 7 kcal
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Table 2-10 The Harris–Benedict Equation to Calculate Energy Requirements

The Harris-Benedict Equation estimates basal (resting) energy expenditure in adults, which varies 
with both body size and gender.

REE equation for males:

66 + [13.7  × weight (kg)] + [5.0  × height (cm)]  – [6.8  × (age)] = kcal/day

REE equation for females:

655 + [9.7  × weight (kg)] + [1.85  × height (cm)]  – [4.7  × (age)] = kcal/day

Total Energy Expenditure (TEE)
Multiply the REE by an activity factor to estimate the TEE: use 1.2 for those confined to bed, 1.3 
for those with a sedentary lifestyle and low physical activity. For healthy, active individuals use a 
factor of 1.5 to estimate caloric needs for weight maintenance

The Harris–Benedict equation should be modified by using an adjusted body weight for patients 
who are obese because adipose tissue is not as metabolically active as lean body mass. The REE 
would be overestimated if this factor were not taken into account.

Adjusted body weight: [(Current body weight  – goal weight)  × 25%] + goal weight

Source: Japur 2009.33

Table 2-11 Key Nutrition Recommendations by Age and Disease

Infants: fluoride, iron, calories, protein, fat for growth and brain development.
Children: fluoride, iron, calcium, calories, protein, fat for growth and development.
Teenagers: iron, calcium, calories, protein for pubertal development (screen for eating disorders).
Pregnancy: folate, iron, calcium, protein, appropriate weight gain.

Alcoholism: folate, thiamin, vitamin B12, calories
Anemia: iron, vitamin B12, folate
Ascites: sodium, protein
Beriberi: thiamin
Cancer: adequate protein, calories, and fiber
Celiac Disease: avoid gluten, multi-vitamin and B-Complex supplement
Constipation: fiber, fluids
COPD, Asthma: vitamin D, calcium, weight loss, calories
Diabetes: carbohydrates, saturated fat, cholesterol, calories, fiber
Heart Disease: saturated fat, monounsaturated fat, cholesterol, fiber
Hyperlipidemia: saturated fat, monounsaturated fat, cholesterol, fiber
Heart Failure: sodium
Hypertension: sodium, calcium, potassium, alcohol, total calories
Kidney Stones: calcium, oxalate, uric acid, protein, sodium, fluid
Liver Disease: protein, sodium, fluid
Lactose Intolerance: vitamin D, calcium
Malabsorption: vitamins A, D, E, K
Obesity: total calories, portion sizes, saturated fat
Osteoporosis: vitamin D, calcium
Pellegra: niacin
Renal Failure: protein, sodium, potassium, phosphorous, fluid
Rickets: vitamin D, calcium
Scurvy: vitamin C
Vegetarian diet: protein, vitamin B

12, iron, calcium

Source: Lisa A. Hark, PhD, RD, 2012. Used with permission.
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determination of the Problem List
Nutrition-related problems are prioritized according to their severity and treatment 
urgency. Evidence of a nutrition disorder should be considered primary if it occurs in 
an individual with no other etiology that explains signs and symptoms of malnutri-
tion. A primary nutrition problem is usually the result of imbalances, inadequacies, 
or excesses in the patient’s nutrient intake. Manifestations may include obesity, weight 
loss, malnutrition, or poor intake of vitamins or minerals such as iron, calcium, folate, 
vitamin D, or vitamin B12. Secondary nutrition problems occur when a primary 
pathologic process results in inadequate food intake, impaired absorption and utili-
zation of nutrients, increased loss or excretion of nutrients, or increased nutrient 
requirements. Common causes of secondary nutritional disorders include thyroid 
disease, anorexia nervosa, malabsorption, diabetes, trauma, acute medical illness, 
cancer, and surgery. Undernutrition may occur as a result of a chronic condition or 
an acute episode complicating an underlying disease.

Patients of normal weight and no other risk factors should be encouraged to 
maintain their weight, evaluate the quality of their diet and make any necessary 
lifestyle alterations to preserve their health over time. Treatment plans for patients of 
abnormal weight should be devised in conjunction with the patient and family to 
reduce nutrition risk and effects of disease. Effective nutrition therapy contains both 
a diagnostic component and a treatment plan. Patient education is an essential part of 
nutrition therapy. Key dietary issues by age and disease are summarized in Table 2-11.
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introduction
Although Nurse Practitioners counsel patients on a daily basis, training in the area 
of lifestyle behavior change counseling can be strengthened. This chapter aims to 
increase the effectiveness of nutrition and physical activity lifestyle counseling for 
Nurse Practitioners and provides an overview for the content covered in each of 
the clinical chapters. This chapter focuses on the Stages of Change Theoretical Model 
and Motivational Interviewing. Modules to help Nurse Practitioners assess patients’ 
readiness to change, set goals, and provide effective counseling in a variety of clinical 
settings are provided. One of the many challenges in providing nutrition counseling 
to patients is that simply providing accurate information regarding the relationship 
between their diagnosis and their diet is only the beginning of the process to help 
change behavior. As described in Chapter 2, assessing diet and lifestyle is a key 
 component of the patient’s medical and social history and should be ascertained 
 during non-acute visits. Given the large number and variety of diseases encountered 
in primary care by Nurse Practitioners, diet and lifestyle advice is an important part 
of routine care.1 Many patients are open to behavioral counseling and would benefit 
and be satisfied if this counseling were integrated into traditional procedures, such 
as  during a routine checkup or when discussing their medical history.2 Through 
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o b j e c t i v e S

•  Outline the Health Belief Model and explain what motivates a patient to change health 
behaviors.

•  Explain the Transtheoretical Model, outline the stages of change, and evaluate the 
patient’s stage of change.

•  Describe the goals of Motivational Interviewing and present examples of probing 
questions.

•  Recognize the importance of self-efficacy and describe activities that influence 
self-efficacy.
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assessments of body mass index (BMI), waist circumference, co-morbidities of over-
weight and obesity, as well as ongoing counseling, goal setting, encouragement, and 
monitoring, Nurse Practitioners play a very important role in educating patients 
about the importance of maintaining a healthy weight.3 Counseling strategies for 
effective behavior change are shown in Table 3-1.

The cornerstone of treatment for overweight and obesity is lifestyle intervention, 
which requires counseling patients about their diet and physical activity.4 The appro-
priate place to begin a discussion of a recommended lifestyle behavior change is with 
the patient’s understanding of the health implications of their current behavior. Just 
because patients are aware of their diagnosis does not mean that they understand the 
implications that their diagnosis has on their health and risk for disease. Using the 
Health Belief Model (see Table  3-2), a discussion of potential outcomes based on 
 specific behavior changes is essential to help motivate patients to make changes. This 
process involves eliciting information from the patient about their expectations, not 
merely providing information. This will provide the Nurse Practitioner and the 
patient with a common language to use in determining what changes to make and 
how to go about the process of making those changes.

Table 3-1 Counseling Strategies for Effective Behavior Change

•  Set realistic goals.
•  Celebrate small successes.
•  Expect setbacks.
•  Be lavish with praise.
•  Use group visits for support.
•  Refer to a dietitian when indicated.

Source: Darwin Deen, MD, MS, 2012. Used with permission.

Table 3-2 The Health Belief Model

The Health Belief Model (HBM) seeks to explain what motivates patients to change health 
behaviors. Patients vary greatly in their interest in health and in their willingness to change 
personal habits in the pursuit of improved health.

Perceived Susceptibility: Does the patient consider himself or herself to be at-risk from their 
current behavior? For example, help the patient understand that saturated fat contributes to 
increasing serum low-density lipoprotein (LDL) levels.

Perceived Severity: Does the patient believe that the potential outcome is bad enough that it 
needs to be changed? For example, if an overweight patient understands that he or she may 
become diabetic, they may be more likely to make dietary and lifestyle changes to control weight 
and decrease risk.

Outcome Efficacy: Does the patient appreciate the impact of making dietary and lifestyle 
changes? Explain that patients who exercise regularly are more likely to lose weight and keep  
it off.5,6

Cost vs Benefit: Does the patient consider that the outcome is worth the effort expended? This 
may be the hardest challenge to address for any given individual. Any change is difficult and some 
changes are more difficult than others.

Source: Adopted from Becker 1974.7
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Understanding Patients’ Stage of change
An assessment of the patient’s readiness to change will guide Nurse Practitioners in 
determining how best to proceed and will provide an atmosphere of patient-centered-
ness. Since nutrition interventions requires active involvement of the patient, formu-
lating a joint agenda and setting weekly and monthly goals will make it possible to 
include effective advice and guidance for the patient.1

The Transtheoretical Model was developed by Prochaska and DiClemente in 
an effort to identify a unifying theory of how people with addictions change their 
behavior.8,9 Prochaska describes a sequence of attitudes and intentions and behavioral 
steps people take to change behavior. The model focuses on specific strategies found 
effective at various points in the change process and suggests outcome measures, 
including decision balance and self-efficacy.9

The stages that individuals go through in the Transtheoretical Model begin with 
pre-contemplation (not considering making a change in the target behavior – see Case 1), 
and advance through contemplation (considering the pros and cons of making a behav-
ioral change – see Case 2), preparation (planning steps to make changes), action 
(actually changing the targeted behavior – see Case 3), maintenance (making the 
changed behavioral habitual – see Case 4), and relapse (when a formerly altered 
behavior pattern returns – see Case 5). The use of the Transtheoretical Model in 
 dietary assessment is shown in Table 3-3.

Table 3-3 Using the Transtheoretical Model in Dietary Assessment

Behavioral Stage Key Assessment Focus Nurse Practitioner’s Goal

Pre-contemplation Patient is not yet considering dietary 
or lifestyle changes to reduce health 
risks or prevent disease. “I can’t” or 
“I won’t …”

Determine patient’s knowledge  
and understanding of behaviors 
associated with health risk.

Contemplation Patient is considering making some 
lifestyle changes. “I may…”

Identify short- and long-term goals 
and select one change to try first.

Preparation Patient is planning to make lifestyle 
changes and attitudes reflect their 
commitment. “I will…”

Support patient’s decision, help with 
the process, and review potential 
obstacles to success.

Action Patient initiates new behavior 
change Statements reflect 
affirmation. “I tried…,” I can…, ” 
“I do”

Ensure follow-up for problem-
solving and reinforce commitment.

Maintenance Patient becomes comfortable with 
making dietary or lifestyle changes 
habitual. Focus on how to continue 
lifestyle changes. “I usually …”

Congratulate and support patients’ 
commitment and recognize potential 
for relapse. Begin to identify new 
behaviors to modify.

Relapse Patient has abandoned new 
behavior or returned to previous 
behaviors. “I failed…” or “I’m so 
mad at myself…”

Discuss patient’s emotional state  
and frame relapse as a learning 
opportunity.

Source: Darwin Deen, MD, MS, 2012. Used with permission.
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It is important to recognize that behavior change is not necessarily a linear process 
where patients move smoothly from one stage to the next. As patients move through 
the behavioral stages, attitudes shift from an inability or unwillingness to consider 
dietary recommendations to a “can do” attitude in which counseling focuses on how 
to make behavioral changes. Sometimes patients will relapse and be unable to move 
forward again until they are able to successfully address whatever barriers interfered 
with their continued progress.

Case 2

Rich is a 30-year-old consultant who comes in for a check-up, admitting that his choles-
terol is high (LDL 160 mg/dL). He travels a lot for work and eats most meals out. He tries 
to exercise but admits he is too busy. He does not smoke cigarettes. He is 5’10” and 
weighs 210 lb (BMI: 30.2). He played football in college and his weight has remained 
stable since that time.

STAGE OF CHANGE: Contemplation.

APPROACH: Rich is interested in his health, but questions the reality of changing 
his lifestyle to reduce his cholesterol. However, he leads a busy life and is not able to 
prepare healthy meals and increase his exercise. Therefore, focus on healthy selections 
when eating out. Strategies at lunch and dinner include skipping bread, limiting alcohol; 
eating red meat no more than once a week; ordering broiled, grilled, and baked fish and 
chicken; eating smaller portions; and sharing dessert. He may be able to eat oatmeal for 
breakfast. In addition, brainstorm with him about ways to increase exercise, e.g., using 
gyms at hotels, or walking instead of taxis (see Chapter 7).

Case 1

Dave is a 14-year-old teen who comes in with his mother for a school physical. He is 
5’6” and weighs 200 lb (BMI: 32.3). He loves junk food and hates vegetables. Mom says 
he watches a lot of television and when questioned, he admits to playing video games 
for at least 3 hours every day. He does not exercise. He is an honor roll student in school, 
but doesn’t have many friends. He states he is not interested in talking about these 
issues.

STAGE OF CHANGE: Pre-contemplation.

APPROACH: Ask Dave how he thinks things would be different for him if he weighed 
180 lb instead of 200 lb. He responds that he would feel better about his body and 
would be more motivated to play the sports he enjoys. Ask Dave to keep a food journal 
and think about what changes he could make that would help him lose 20 lb. Schedule 
him for a follow-up appointment in 2 weeks.
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The Transtheoretical Model of Behavioral Change has been used to assess patients’ 
motivation and readiness to make lifestyle changes to address obesity, diabetes, and 
cardiovascular related risks.10–13 Nutrition-related questions to discuss with patients 
to determine their stage of change is shown in Table 3-4.

Discussing past experiences with weight loss or previous attempts to make 
other dietary changes can be helpful in opening the dialogue. As eating is a 
social and  cultural activity, effective dietary change is facilitated when the entire 
family makes changes together. It may therefore be necessary to address con-
cerns about the health effects of a given dietary intervention on other family 
members.

The stage of behavioral readiness is fluid; life stressors can easily move a person 
from maintenance to pre-contemplation. The risk of relapse is greater for the “vet-
eran” dieter, who may be quite knowledgeable, than for the novice who may be ready 
for change and seeking information. Making dietary changes is often fraught with 
ambivalence and conflict over the commitment to behave differently in eating 
 situations and to change food choices. While readiness to lose weight may be fairly 
global, the stage of readiness for specific food items or behaviors may vary. For 
 different individuals who want to lose weight, some may be ready to substitute 
low  fat or skim milk for whole milk, while others may be reluctant to make this 
substitution. These individuals may switch roles related to another food behavior 
such as reducing portion sizes. Thus, assessing why a change may be difficult can 
facilitate discovery of a potential solution. At a pre-contemplation or contemplation 
stage, open-ended questions provide valuable information about how the patient 
views dietary changes. This technique may uncover some of the emotional or cul-
tural components of eating behaviors. Thus, the interviewer asks “why” questions 
about eating habits, rather than “what” questions used to quantify food intake. Much 
of the dialogue will focus on the ambivalence elicited regarding the perceived pros 
and cons of making dietary changes. At the preparation or action stage, “what” ques-
tions can identify food items that can be targeted for behavioral change. At the 
maintenance stage, “when” questions can be used to identify situations producing 
risk of relapse.

Table 3-4 Determining Stages of Change: Questions to Discuss

An assessment of readiness to change can be obtained with a self-administered questionnaire or 
by interview.
•  Have you ever (tried to) change the way you eat to lose weight or improve your health? 

(no = pre-contemplation)
•  Are you currently following a dietary plan for any reason?
•  How long have you been following this plan and why? (less than 6 months = action stage,  

longer than 6 months = maintenance stage)
•  During the past month, have you thought about dietary changes you could make to lose weight 

or improve your health? (yes = contemplation)

Source: Darwin Deen, MD, MS, 2012. Used with permission.
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Motivational interviewing
Motivational Interviewing is an approach that has been shown to be effective at 
 helping patients modify addictive behaviors and is increasingly being applied to 
 lifestyle problems no matter what stage of change the patient is in.14 Habitual behavior 
patterns, such as unhealthy eating and a sedentary lifestyle, share aspects of addictive 
behaviors. The goal of Motivational Interviewing is to understand the motivational 
state of the patient at the time and to act appropriately. For example, in the pre- 
contemplation stage, a person needs information and feedback to better understand 
the problem and to begin to imagine that change is possible. Giving advice about how 
or what to change at this point is not effective.

Motivational Interviewing is designed to elicit motivation from the patient, and 
avoids trying to impose it from the outside. It is defined as a patient-centered counseling 
style for eliciting behavior change by helping patients to explore and resolve ambiva-
lence.15 Resolving ambivalence is a key to Motivational Interviewing and can be done in 
conjunction with the Stages of Change Model. When people move into the contempla-
tion stage – when they are thinking about changing versus not changing, balancing out 
the pros and cons – they are more susceptible to real change. However, a helping profes-
sional who starts pushing behavior change on the patient at this stage may meet resist-
ance. Examples of Motivational Interviewing techniques are shown in Table 3-5.

Examples of probing nutrition-related questions to ask during motivational 
 interviewing are shown in Table 3-6.

Table 3-5 Motivational Interviewing Techniques

•  Express empathy.
•  Roll with resistance.
•  Develop discrepancy.
•  Avoid argumentation.
•  Support self-efficacy.
•  Listen actively.
•  Show warmth.
•  Exhibit genuineness.

Case 3

Leslie is a 40-year-old woman with fatigue. She works full-time and is a single mother. 
She often skips breakfast, but cooks dinner most nights for her family. She is 5’8” and 
weighs 200 lb (BMI: 30.5). She doesn’t have any time to exercise and is under a lot of 
stress. She asks for help with a weight loss program.

STAGE OF CHANGE: Action.

APPROACH: Leslie is stressed from work and financial issues and is asking for help to 
lose weight. She is in the action stage and ready to follow advice. Explain the impor-
tance of eating breakfast, as this will help regulate her appetite throughout the day. In 
a supportive, non-judgmental manner, emphasize that she needs to set a good example 
and provide a healthy diet for both her and her children. There is so much going on in 
her life, it would be useful to address one thing at a time (see Chapter 6).
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It is the patient’s task, not the Nurse Practitioner’s, to identify and resolve his or her 
ambivalence. Direct persuasion is not an effective method to resolve ambivalence. 
The patient needs help listing pros and cons as well as a health professional who really 
listens. The patient determines whether their current behavior is consistent with their 
goals and values and then makes choices to move toward a decision to act. Presenting 
arguments for the need to change will leave the patient in the role of defending argu-
ments against change; the counselor must leave room for the patient to provide both 
the pros and cons. The counseling style is generally an empathetic and eliciting one. 
Readiness to change is not a patient trait but a fluctuating product of interpersonal 
interaction. Within this model, the therapeutic relationship is more like a partnership 
than one of expert and novice. Successful patient motivation begins with establishing 
a therapeutic relationship from which motivation can grow. In this setting, similar to 
effective patient education, there is more listening than talking.

Motivation as a Behavioral Probability
The Nurse Practitioner can never really know what the patient is thinking and  feeling. 
We infer these things from what patients say, the emotions they show, and how they 
act. If patients adhere well to a prescribed plan, we expect they are more likely to have 
positive outcomes. We can turn this around and say, “motivation can be defined as the 
probability that a person will enter into, continue, and adhere to a specific change strat-
egy”.16 This shifts the emphasis from “motivated” as a passive adjective to the active 
“motivate”, which is the counselor’s job to perform. The counselor does not just give 
advice, but motivates, and increases the likelihood that the patient will understand 
and  perform all the parts of action required to change. The patient cannot be blamed 
for being unmotivated: it is the counselor’s job to provide the appropriate input at 
each stage of the process. Motivation is a part of the helping professional’s job.

The goals of a Motivational Interviewing session will be achieved when the 
Nurse Practitioner has used active listening, when the patient’s self-esteem has been 
maintained or enhanced, when the interview focuses on specific behaviors that are 
steps to an overall goal, and when incidental goals are set that will create progress 

Table 3-6 Examples of Probing Questions During Motivational Interviewing

•  What do you like about the way you eat now? (Convenience, flavor, feelings.)
•  What changes do you feel are necessary in the way you currently eat? (Assess which behavior 

the patient is most ready to change at the present time.)
•  What benefits do you gain from the way you eat? (Visualize eating situations and feelings  

after eating.)
•  How does your eating relate to bad feelings? (Anger, frustration, anxiety, stress.)
•  How does your eating relate to your method of coping? (Examine coping style for various 

stressors and how that relates to eating.)
•  What would your life be like if you changed the way you eat? (Visualize lifestyle changes and 

explore potential feeling of loss, concern about being hungry.)
•  What foods that you like do you think you would have to give up or be “told” to eat less of? 

(Favorite foods, foods at social events, snacking pattern.)
•  What foods do you dislike that you think you “should” or will be “told to” eat? (“Diet food” 

perceptions, food groups not currently eaten, e.g., vegetables, etc.)

Source: Darwin Deen, MD, MS, 2012. Used with permission.



38  Section 1 Introduction to Nutrition Concepts 

toward an overall outcome. For example, if the patient usually drinks several cups of 
coffee with half-and-half each day and one of his/her goals is to cut down on the 
saturated fat content of his/her diet, then he/she should:
1. Recognize that half-and-half cream is an important source of saturated fat.
2. Refine that overall statement to recognize how much of an impact changing to 

whole or low-fat milk could have on his/her saturated fat intake.
3. Consider how best to institute a change, e.g. he/she might decide to use whole 

milk when getting coffee at a restaurant but buy 1% low-fat milk to use at home. 
This would be a good step toward changing their taste preference for half-and-half 
cream. Alternatively, he/she might prefer to continue using half-and-half cream 
but use less or drink fewer cups of coffee each day.

Using Motivational Interviewing to Identify Ambivalence
Developing and maintaining motivation is crucial to making lifestyle changes. The 
assessment should be focused on identifying and addressing the internal ambiva-
lence about giving up “unhealthy” habits that are associated with increased risk, e.g., 
 smoking or unhealthy eating habits.17 The goal of Motivational Interviewing is to 
have the patient, rather than the provider, present the reasons for change. People 
persuade themselves better than any other person can.18 In discussion, point out 
 discrepancies between what the patient says he or she wants and the consequences 
of their current behavior. Discrepancies between their current behavior and their 
own goals are a starting point for change. It is also important to avoid direct 

Case 4

Gary is a 50-year-old man who comes in for a blood pressure check. He is on thiazide diu-
retic and an ACE inhibitor and his blood pressure is 145/90 mmHg. He works as a supervisor 
and his shifts are 12 hours long. He is married and he often does the cooking. He and his 
wife both use salt. He is 5’11” and weighs 200 lb. He states he doesn’t have any time to 
exercise. You identify the following issues: (1) BMI: 27.9 kg/m2 (diagnostic of overweight), 
(2) stage 1 hypertension on medication, (3) salt ingestion, (4) sedentary lifestyle.

STAGE OF CHANGE: Maintenance.

APPROACH: His blood pressure today is 140/90. He is on medication and he is  following 
the DASH diet, adds no salt to his food (except occasionally) and drinks only one to two 
glasses of wine on weekends. Your plan today is to discuss exercise with him. Ask Gary if 
it is okay to talk a little about his exercise habits. Congratulate him on all the dietary 
changes he has made, and ask him what he thinks about today’s blood pressure reading.
1. If he expresses dissatisfaction, ask if he has thought about things he can do to lower 

his blood pressure further.
2. If he is not interested in exercise, tell him you respect his decision and let it go.
3. On the other hand, if he feels that exercise might be possible, highlight the impor-

tance of daily physical activity to control blood pressure.
4. See what he thinks about these suggestions and what he thinks he could do to try 

to be more active.
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 confrontational  messages. Eliciting benefits of changing lifestyle and eating behav-
iors are shown in Table 3-7.

the importance of Self-efficacy
Self-efficacy is a person’s belief that they can carry out a change or a task.19 The Nurse 
Practitioner must convey messages that he/she has confidence in the patient’s ability 
to carry out tasks leading to change. Telling the patient what you think they should do 
is often counterproductive. If the patient has made some changes, build on these early 
successes. If the patient has experienced setbacks, emphasize that there are many 
paths to the goal and the best approach still needs to be uncovered. Self-efficacy 
 predicts when knowledge will influence behavior.20 Self-efficacy is the patient’s per-
ception of their ability to exert control. Once knowledge gaps have been identified, 
addressing self-efficacy may be the most effective method of promoting behavior 
change. Self-efficacy can be assessed by inquiring about who the patient feels is most 
in control of their diet, who they feel was responsible for any past failures, and how 
the patient has responded to obstacles in the past.

If the patient does not feel in control of his/her behavior, helping them to iden-
tify those areas where they can gain control will make behavior change more likely. 
If the patient blames themselves for past failures (low self-efficacy), they need a 
plan to address how to make this time different. If the patient feels that external 
factors were responsible for past failures, ask them to describe what has changed in 
the environment that will prevent this from happening again. To influence self- 
efficacy, patients must  be asked to make a realistic appraisal of their abilities 
(Table 3-8). For example, rather than concentrating on the health benefits of a new 
dietary regimen, which are long term, advise the patient to think instead about how 
good they will feel about accomplishing a short term goal that they set for them-
selves. Examples include fitting into an old suit that used to fit or buying a new item 
in a smaller size.

Table 3-7 Eliciting Benefits of Changing Lifestyle and Eating Patterns

•  What benefits do you think you might gain from changing the way you eat? (Brainstorm the 
range of potential benefits, e.g., fit into clothes, feel better, keep family from nagging.)

•  How does your eating (and lifestyle) pattern relate to “chronic” health problems (e.g., 
diabetes, hypertension)? (Explore how nutrition therapy may affect control of cardiovascular 
disease risk factors, and medication dosage/side effects, e.g., sexual function, etc.)

•  How could changing your lifestyle improve your long-term health and ability to function? 
(Explore important personal events.)

•  How could lifestyle changes improve your every day functioning now? (Explore fatigue, energy, 
ability to concentrate, stamina, etc.)

•  What food or lifestyle changes do you think you may like? (Explore potential misperceptions of 
restrictions, or how some of the dislikes may be addressed, e.g., feeling hungry.)

•  How do you think you could change your lifestyle to get the potential benefits without feeling 
deprived? (List some of the reasons given for not changing your intake.)

Source: Darwin Deen, MD, MS, 2012. Used with permission.
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Practice What You Preach
Nurse Practitioners can enhance credibility and ability to relate to patients by prac-
ticing healthy lifestyles. Become an expert on exercise options in your community 
(advertise fundraising and lunchtime walks in your office, join them when you can, 
let your patients see you out there). Participate in physical activity yourself, make 
sure your children are involved in local team sports, etc., get involved in your local 
school district, and be a voice for more physical activity and healthier cafeteria 
foods. Encourage your office staff to eat healthy and to exercise regularly (if we 
don’t promote work-site health, who will?). If you maintain a library for your 
patients make sure that it has useful nutrition information resources and send out 
heath-promoting mailings, e-mail, etc. When your patients see how important this 
is to you, they will be more inclined to seek out your advice when they need help. 
Become a resource in your community, speak out whenever and wherever you can 

Table 3-8 Sources of Self-Efficacy

•  Verbal persuasion (including self-talk).
•  Performance accomplishment.
•  Vicarious performance.
•  Physiologic arousal.

Activities That Have Been Shown to Influence Self-Efficacy
•  Modeling behavior (such as cooking classes).
•  Reflection on past accomplishments (positive reinforcement).
•  Role plays (practising potential difficult situations).
•  Placing emphasis on effective benefit (short-term benefits).

Source: Darwin Deen, MD, MS, 2012. Used with permission.

Case 5

Julie is a 63-year-old woman who comes in with type 2 diabetes (hemoglobin A1C: 
7.5%). Her cholesterol is 220 mg/dL, she has an LDL-C of 120 mg/dL and her HDL-C is 
45 mg/dL. She is taking a statin and an oral hypoglycemic agent. She had been seeing a 
dietitian for several years but recently lost her job and no longer has health insurance. 
Julie says she is under a lot of stress and gained back 20 of the 40 lb she has lost. She is 
5’9” and weighs 180 lb (BMI: 27 kg/m2).

STAGE OF CHANGE: Relapse.

APPROACH: Julie has been successful at losing weight, lowering her cholesterol, and 
controlling her blood sugar but now she has gained weight and her lab values are slowly 
worsening. She should be congratulated for her previous success and encouraged to 
continue with her healthy eating and exercise program. Explore her unemployment 
 status and discuss options for support, such as Weight Watchers, to provide weight loss 
counseling at lower cost. She would probably benefit from a group class for patients 
with diabetes as well (see Chapters 6 and 8).
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(block parties, town hall meetings, church suppers), and help your neighbors to 
identify ways to eat healthier and become more physically active. The more experi-
ence you have with these lifestyle challenges, the more of a resource you will be for 
your patients.

Summary: Role of nurse Practitioners
Nutrition counseling provided by Nurse Practitioners can produce beneficial changes 
in diet, risk factors (BMI, blood pressure), waist circumference, and lab values 
 (glucose, hemoglobin A1C, lipids). Research demonstrates that the combination of 
primary care-based programs providing nutrition counseling and a low-cost office 
support system has beneficial effects on patients’ dietary fat intake, weight, and blood 
lipid levels.21 Models for multidisciplinary care vary depending on whether they are 
designed for an individual medical practice or as part of the health care services of a 
larger facility. For example, lifestyle changes for healthy weight management must be 
permanently incorporated into a patient’s daily lifestyle to reduce obesity and its asso-
ciated risks.

Within the current organization of primary care, it could be argued that there is 
limited time to give detailed dietary advice. To be effective, acceptable, and useful, 
dietary interventions need to be individualized and applied in the context of family 
life.22 Patients who are seen frequently and on a continuous basis benefit from the 
effectiveness of individual lifestyle interventions.23 Working closely with registered 
dietitians using multidisciplinary approaches to patient education and chronic 
 disease prevention and management will help improve patient outcomes.24 Examples 
of when to refer to a dietitian are shown in Table 3-9.

A well-motivated, informed, and educated team can play a major role in facilitating 
dietary change in patients, translating nutritional guidelines into meaningful and 
practical terms, and offering advice that reflects the social and cultural mix of the 
local community. Group practices could connect with local community agencies/
advocates to help address specific local issues and increase the relevance to community 
members who may or may not be patients.22 “In these times of changing health care 
priorities there are great opportunities to maximize the health gain possible with diet. 
The potential contribution that diet could make to the nation’s health is significant 
and it therefore needs to be put firmly on the health care agenda”.22

Table 3-9 When to Refer to a Dietitian

•  Unable to lose weight.
•  Loss of appetite and appetite changes.
•  Chronic diseases (e.g. cancer, diabetes, renal disease, heart disease).
•  Pregnancy.
•  Restricted eating (vegetarianism, macrobiotic, raw food, vegan).
•  Nutrition support (enteral nutrition, parenteral nutrition).
•  Food allergies or intolerances.
•  Social factors that may limit appropriate intake (e.g., religion, poverty).
•  Eating disorders.

Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with 
permission.
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introduction
Adequate nutrition during pregnancy and lactation involves balancing the increased 
demands of the growing fetus and the energy requirements of the pregnant woman. The 
antenatal period is a critical time when maternal nutrition and dietary intake can influ-
ence fetal outcomes. Studies have linked maternal dietary deficiencies to premature birth, 
low birth weight, neural tube defects, maternal pre-eclampsia, obesity, and diabetes.1 
Additionally, research has indicated that higher maternal body mass index (BMI) in preg-
nancy and greater gestational weight gain are predictors of obesity risk for the offspring.2 
Since the goal of adequate nutrition during pregnancy and lactation is positive maternal 
and neonatal outcomes, the prenatal period provides an opportunity for Nurse 
Practitioners to assess adequate nutrition, evaluate healthy eating, and educate the antena-
tal patient regarding appropriate nutritional plans to meet the demands of pregnancy.1,3,4

This chapter reviews nutritional requirements before, during, and after pregnancy. 
Nurse Practitioners caring for pregnant women must recognize the risk factors for 
altered nutrition and nutritional deficiencies that may develop during pregnancy and 
lactation as well as the medical and psychosocial conditions that may impair the 
mother’s nutritional status throughout the antepartum period.1–5 In addition, poor 
antenatal nutrition has long-term health sequela for the mother and fetus.6

Nutrition from Pre-conception 
Through Lactation
Amy McKeever, PhD, CRNP  
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4

o b j e c t i v e S

•  Review the physiological changes during pregnancy.

•  Identify the current nutritional recommendations for pregnancy appropriate to the 
antepartum and post-partum mother.

•  Recognize the medical and psychosocial issues that affect the nutritional status of the 
antepartum and lactating mother.

•  Develop a plan of care for the appropriate antepartum and the lactating mother and 
incorporate the current American Dietetic Association recommendations.
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obesity Rates in Pregnancy
Over the past 50 years, the number of women of reproductive age who are overweight 
(BMI > 25.0–29.9 kg/m2) has remained stable at approximately 30%.7,8 Over the same 
time period, there has been an almost threefold increase in obesity rates (BMI > 30 kg/
m2) from 13 to 35% in the same population.9 This increase in obesity is dispropor-
tionately reflected in three minority populations; Hispanic, African American, and 
Native American women.8 In 2009, the Institute of Medicine (IOM) published revised 
recommendations for weight gain in pregnancy that stressed the importance of: 
(1)  achieving appropriate pre-gravid weight, (2) beginning pregnancy at a healthy 
weight, (3) all women having individualized pre-conception, prenatal and post-partum 
care to assist in attaining a healthy weight gain, within the guidelines, and (4) returning 
to a healthy pre-gravid weight after delivery.5 All women should also have a nutrition 
assessment during their pre-conception phase with the goal of optimizing maternal, 
fetal, and infant health. Dietary changes should begin pre-conceptually with appro-
priate modifications throughout the antenatal period and then continuing into 
 post-partum and lactation.10 Antenatal patients who are identified as having dietary 
deficiencies pre-conceptually or during the antenatal period require a referral to a 
registered dietitian for nutrition counseling and management. Issues that warrant 
nutrition assessment and counseling before and during pregnancy are shown in 
Table 4-1.

components of the Prenatal evaluation
Conducting a comprehensive obstetric history, including a nutrition assessment, is 
essential at the first prenatal visit. This typically takes place at approximately 10 weeks 
gestation. This visit should include a comprehensive health history and physical 
examination.11,12 A comprehensive nutrition history includes previous weight-gain 
patterns during pregnancy, prior history of nausea, vomiting, or hyperemesis during 
pregnancy, gestational diabetes, pre-eclampsia, anemia, pica (eating non-food items, 
e.g. ice, detergent, starch, chalk, clay, or rocks, etc.), and weight status (BMI).13–15 
Nurse Practitioners conducting a thorough evaluation of a woman’s nutritional status 

Table 4-1 Issues that Warrant Nutrition Assessment and Counseling

 • Pregnancy involving multiple gestations (twins, triplets).
 • Frequent gestations (less than a 3 month inter-pregnancy interval).
 • Use of tobacco, alcohol, or chronic medicinal or illicit drugs.
 • Severe nausea and vomiting (hyperemesis gravidarum).
 • Eating disorders, including anorexia, bulimia, and compulsive eating.
 • Inadequate weight gain during pregnancy.
 • Adolescence.
 • Restricted eating (vegetarianism, macrobiotic, raw food, vegan).
 • Food allergies or food intolerances.
 • Gestational diabetes mellitus (GDM) or history of GDM.
 • Prior history of low-birth-weight babies or other obstetric complications.
 • Social factors that may limit appropriate intake (e.g. religion, poverty).
 • Obesity.

Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.
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prior to, and during pregnancy, will elicit dietary information including appetite 
 status, meal patterns, dieting regimens, cultural or religious dietary practices, vege-
tarianism, food allergies, cravings and/or aversions. Questions about abnormal  eating 
practices, such as following food fads, bingeing, purging, laxative or diuretic use, or 
pica should also be included.14,16

Other relevant information includes the habitual use of caffeine-containing bever-
ages, tobacco, alcohol, recreational drug consumption, and any vitamin or herbal 
supplementation or alternative pharmacological therapies the woman may be 
 consuming.17 Information about dietary supplements may not be readily volunteered 
but their use may be inappropriate or dangerous during pregnancy, such as high 
 intake of vitamin A. Nurse Practitioners should review their patient’s current dietary 
intake by asking her to describe everything she ate and drank the day before, or have 
her complete a diet history questionnaire (Chapter 2).

The medical history should identify maternal risk factors for nutritional deficien-
cies (fad diets or eating disorders) or chronic diseases with nutritional implications 
(e.g. absorption disorders, eating disorders, metabolic disorders, infections, diabetes 
mellitus, PKU [phenylketonuria], sickle cell trait, or renal disease). Women who have 
had closely spaced pregnancies (i.e. less than a year between pregnancies) are at 
increased risk of having depleted nutrient reserves.14 Maternal nutrient depletion 
may also be associated with an increased incidence of pre-term birth, intrauterine 
growth restriction (IUGR), and maternal mortality/morbidity.18,19.

Once the medical history is completed, questions regarding professional, social, 
economic, and emotional stresses and specific religious practices may be included in 
the assessment (including dietary restrictions and fasting) since these factors may 
impact a woman’s nutritional status. Some work environments adversely impact die-
tary intake, as they may provide inadequate time during the day to eat proper meals 
or allow access to nutritionally marginal food. For this reason, it is important to ask 
pregnant women about the conditions of their employment and identify limitations 
and potential solutions. Women with lower socio-economic status often need sup-
port to obtain nutritious food and referral to food assistance programs may be appro-
priate (e.g. Women, Infants, and Children Program [WIC]).

Assessing nutrition Prior to Pregnancy
Nurse Practitioners may choose to institute nutrition counseling during pre-concep-
tual counseling sessions since many women are receptive to nutrition counseling just 
prior to or during pregnancy. Therefore, this is an opportune time to encourage the 
development of good nutrition and physical activity practices aimed at preventing 
future medical problems such as obesity, diabetes, hypertension, and osteoporosis. 
Elements of the nutrition assessment prior to pregnancy are listed in Table 4-2 and 
pre-conception nutrition counseling recommendations are shown in Table 4-3.

nutritional Recommendations during Pregnancy
Adequate nutrition is important before conception as well as during the pregnancy. 
Inadequate nutrient intake during the first 2 months of pregnancy may lead to 
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 teratogenic effects or to spontaneous abortion.5,18 After the second month, inade-
quate nutrition can inhibit fetal growth causing small for gestational age (SGA) or 
intrauterine growth retardation (IUGR). After 24 weeks gestation, inadequate nutri-
tion can increase the chance of premature birth and decrease fetal stores of essential 
nutrients, mostly iron, magnesium, and calcium.24,25 Generally, folic acid and iron 
supplementation are the only recommended supplements during pregnancy.

Maternal nutrient needs: current Recommendations 
(RdA Shown in Appendices S and t)
Energy
Daily caloric requirements have been estimated by dividing the gross energy cost 
(80 000 kcal) by the approximate duration of pregnancy (250 days after the first month), 

Table 4-2 Assessing Nutrition Prior to Pregnancy

 • Gravidity and parity.
 • Obstetrical history (extensive pregnancy history, dates, length of pregnancy complications, 
outcomes).

 • Obstetrical complication summary (infections in pregnancy, anemia, medical conditions, 
low-birth-weight babies, large for gestational age babies, spontaneous abortions, neonatal 
deaths, weight patterns in pregnancies, nausea/vomiting, hyperemesis, PICA).

 • Post-partum infections.
 • Lactation history.
 • Medical conditions affection absorption (PKU, eating disorders, metabolic disorders, diabetes 
mellitus, renal disease, sickle cell trait).

 • Pre-term deliveries.
 • Nicotine use.
 • Substance use.
 • Caffeine intake.
 • Herbal supplement use.
 • Chronic medicinal use.
 • Work environment.
 • Cultural/religious practices.

Source: ACOG20, Viswanathan et al.21

Table 4-3 Preconception Nutrition Counseling Recommendations

 • Obtain an optimal pre-pregnancy weight.
 • Increase folic acid supplementation (1 mg/day).
 • Include a daily prenatal vitamin at time of conception.
 • Limit caffeine intake (<200 mg/day).
 • Eliminate vitamin A supplementation.
 • Eliminate nicotine use.
 • Eliminate alcohol and recreational drug use.
 • Eliminate mega-doses of vitamin and mineral supplements.
 • Eliminate herbs and natural substances.

Source: ACOG20, AAOP22, Lee.23
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producing an average additional 300 kcal/day for the entire pregnancy. During the 
first trimester, total energy expenditure does not change greatly and weight gain is 
minimal assuming the woman began her pregnancy without depleted body reserves. 
Therefore, additional energy intake is recommended primarily in the second and 
third trimesters. Current recommendations are an additional 340 kcal/day above the 
non-pregnant energy requirements during the second trimester and 452 kcal/day 
during the third trimester.26

Protein
Additional protein is required during pregnancy for fetal, placental, and maternal 
tissue development. Maternal protein synthesis increases in order to support expan-
sion of the blood volume, uterus, and breasts.26 Protein retention increases fivefold 
from the first to the second trimester and about 80% from the second to the third 
trimester with a total of approximately 925 g of protein retained during pregnancy.26 
Protein recommendations are therefore increased from 46 g/day for an adult, non-
pregnant woman to 71 g/day during pregnancy.26 This represents a change in protein 
recommendation from 0.8 g/kg/day for non-pregnant women to 1.1 g/kg/day during 
pregnancy.5

Polyunsaturated Fatty Acids
Humans cannot synthesize polyunsaturated fatty acids with double bonds (omega-3 
and omega-6), therefore they must be obtained from the diet as either linoleic 
(omega-6) or alpha linolenic (omega-3) which are converted to eicosapentaenoic 
(EPA) and docosahexaenoic acid (DHA). There are numerous studies reporting the 
beneficial effects of omega-3 fatty acids on lipid levels, cardiovascular and immune 
function (Chapter 8). During pregnancy omega-3 fatty acids support pregnancy and 
healthy baby development. Adequate intake of omega-3 fatty acids during preg-
nancy and the post-natal period has been shown to reduce the incidence of prema-
ture birth and miscarriages.27,28 Women who have been supplemented also have 
reduced incidence of pre-term labor and intrauterine infection rates, which have 
been linked to the reduction in the inflammatory marker interleukin-10 and inter-
leukin-13 in the fetus.29,30 Infants born to women who continue to consume DHA 
and EPA supplements while breastfeeding, have shown improvements in cognitive 
function, visual acuity, attention span, and sleep patterns.31 The availability of the 
DHA and EPA to the fetus depends on maternal dietary intake as well as placental 
function.32,33

Although the US expert panel recommends that pregnant women consume at least 
300 mg/day of DHA, the mean intake of DHA for pregnant and lactating women was 
only 52 mg/day and 20 mg/day for EPA.34,35 This may in part be explained by the 
decrease in fish consumption after the Food and Drug Administration (FDA) issued 
an advisory aimed at pregnant women to avoid consuming fish due to high levels of 
mercury and raw fish which may contain food-borne illness.36,37 High levels of mer-
cury can affect the developing nervous system in a fetus and young child.37 Advise 
pregnant and lactating mothers to consume less than 12 ounces of a variety of fish per 
week.38 Five of the most commonly eaten fish low in mercury are shrimp, canned 
light tuna, salmon, pollock, and catfish. Fish high in mercury are shark, swordfish, 
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king mackerel, and tile fish.38 Flaxseed is a source of omega-3 fatty acids and some 
medical experts recommend that women avoid flaxseed and flaxseed oils during 
pregnancy or while breastfeeding since it is a plant source of phytoestrogens.39,40 It is 
therefore important for the Nurse Practitioner to assess dietary consumption of DHA 
and EPA products during pregnancy and post-partum while breastfeeding. Once the 
assessment is complete the Nurse Practitioner can provide patient education regard-
ing the types of foods that contain DHA and EPA, and develop a plan to increase 
omega-3 fatty acids during pregnancy. Food sources of omega-3 fatty acids are shown 
in Appendix M.

Vitamin A
Vitamin A is a fat-soluble vitamin and refers to compounds or mixtures of com-
pounds having vitamin A activity. Severe vitamin A deficiency is rare in the US and 
an adequate intake of vitamin A is readily available in a healthy diet. Vitamin A defi-
ciency during pregnancy weakens the immune system, increases risk of infections 
and has been linked with night blindness.19 However, increasing dietary intake of 
vitamin A, rather than using supplements, is advised since excess retinol intake is a 
known human teratogen.19,41 Critical periods for damage from birth defects appear 
during the first trimester and are related to abnormalities in the cranial neural crest 
cells.42 Over-the-counter multivitamin supplements may contain excessive doses of 
vitamin A and thus should be discontinued during pregnancy. Additionally, topical 
creams that contain retinol derivatives, commonly used to treat acne, should be 
avoided during pregnancy and in women trying to get pregnant. Doses exceeding 
15 000 µg/day are associated with an increased risk of birth defects and should not be 
used in pregnancy.42 Monthly pregnancy tests are a standard of care for women 
receiving these medications.

Folate
Folate and its metabolically active form tetrahydrofolate function as coenzymes 
involved in one-carbon transfer reactions that include the synthesis of nucleic acids 
and several amino acids.43 Therefore, adequate levels of dietary folate are important 
during pregnancy to support rapid cell growth, replication, cell division, and nucleo-
tide synthesis for fetal and placental development.44 The increased demand for folate 
during pregnancy is also related to maternal erythropoesis, mainly during the second 
and third trimesters. However, since embryonic neural tube closure is complete by 
18–26 days after conception, it is especially crucial that pregnant women consume 
adequate folate before and during the first 4 weeks of pregnancy.44 Unfortunately, 
folate deficiency is the most prevalent vitamin deficiency during pregnancy, with 
well-known associations with birth defects.45,46

Spina bifida and anencephaly, the two most common types of neural tube defects 
(NTD), occur in approximately 3000 pregnancies (0.76/1000 births) each year in the 
US.47 Women who have had a previous pregnancy affected by a NTD or who are per-
sonally affected by a NTD are at a higher risk (2–3%) in a current pregnancy.43 
Supplementation with 4000 µg/day (4 mg/day) of folate, initiated one month prior to 
attempting to conceive and continued throughout the first trimester of pregnancy, 
has been shown to reduce the risk of a repeat NTD by 72%.44,48 Several controlled and 
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observational trials have shown that periconceptional and early pregnancy consump-
tion of folate supplements can reduce a woman’s risk for having an infant with an 
NTD by as much as 50–70%.45 Food sources of folate are shown in Appendix F.

Vitamin D
Vitamin D intake is essential for proper absorption of calcium and normal bone 
health. During pregnancy, vitamin D is also critically important for fetal growth and 
development as well as for the regulation of genes associated with normal implanta-
tion and angiogenesis.49–52 Low maternal vitamin D status has been associated with 
reduced intrauterine long bone growth, shorter gestation, reduced childhood bone-
mineral accrual, and decreased birth weight.52–54 Low maternal vitamin D status may 
also have consequences for fetal “imprinting” that may affect neurodevelopment, 
immune function, and chronic disease susceptibility later in life as well as soon after 
birth.51,55 Maternal vitamin D status may also be an independent risk factor for 

Case 1

Patty is a 32-year-old married woman who has missed her period and discovers that she 
is pregnant. This was an unplanned pregnancy and her first prenatal visit is scheduled 
at 5 weeks gestation (normal gestation period is 40 weeks). Patty’s previous delivery was 
by cesarean section and she had a normal delivery. Her infant weighed 7.5 lb (3.4 kg) 
at birth. She is not hypertensive and has no history of pregnancy-induced hypertension 
during her previous gestation. Her 1-hour glucose tolerance test at 28 weeks was nor-
mal in her prior pregnancy. She currently takes no medications, vitamins, minerals, or 
herbal supplements. She denies any allergies or sensitivities to medications or foods. 
Patty stays at home to care for her 2-year-old daughter. She reports having little free 
time to exercise. She does not smoke or drink alcohol. She is 5’6” (168 cm) and her cur-
rent weight is 145 lb (66 kg). BMI: 23.5.

PROBLEM: On most days, Patty’s diet consists of a bagel with cream cheese and 
 coffee for breakfast, a turkey breast sandwich and diet coke with pretzels for lunch and 
fish or chicken for dinner with either corn or pasta. She snacks on frozen yogurt before 
bed. Patty has a significant family history of neural tube defects and her diet only 
 contains 238 µg of folate, well below her recommended intake. Patty’s sister-in-law (her 
husband’s sister) had a miscarriage at 24-weeks gestation and the baby was found to 
have anencephaly, a type of neural tube defect. She does not usually eat vegetables and 
fruits and does not drink juice.

ADVICE: By following the My Plate suggestions to eat three to five servings of vege-
tables, two to four servings of fruits, and six to 11 servings of grain daily, Patty would be 
able to increase her folate intake. Recommended dietary modifications could include 
either adding orange juice or a fresh orange or grapefruit to breakfast, carrots sticks to 
lunch, and a green vegetable, such as broccoli or asparagus to dinner. In addition to 
these naturally occurring sources of folate, a ready-to-eat fortified breakfast cereal could 
contribute significantly to Patty’s folate intake. Folate is also contained in whole grains 
such as oatmeal or oat bran cereals, wheat germ, whole grain breads, and brown rice 
that could easily be incorporated into Patty’s diet. She should also be prescribed a pre-
natal vitamin supplement containing 1 mg of folic acid.
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 pre-eclampsia and supplementation may be helpful in promoting neonatal well-being 
and preventing pre-eclampsia.56 To evaluate vitamin D levels prior to and during 
pregnancy, check serum 25(OH)D levels and aim for vitamin D levels greater than 
30 nmol/l and prescribe 1000–5000 mg/day of vitamin D3 depending on the level of 
deficiency.25,51,57 Food sources of vitamin D are shown in Appendix B.

Calcium
Large quantities of calcium are essential for the development of the fetal skeleton, 
fetal tissues, and hormonal adaptations during pregnancy. These include changes in 
calcium regulatory hormones affecting intestinal absorption, renal reabsorption of 
calcium, and bone turnover of calcium.58 The presence of 1,25(OH)2D3 stimulates 
increased intestinal absorption of calcium during the second and third trimesters, 
protecting maternal bone, while meeting fetal calcium requirements. Fetal calcium 
needs are highest during the third trimester, when the fetus absorbs an average of 
300 mg/day in response to the increased maternal 1,25(OH)2D3.

58 Studies suggest that 
inadequate calcium during pregnancy is associated with gestational hypertension, 
pre-term delivery, and pre-eclampsia.59,60

Consuming at least three servings of dairy foods every day, including calcium for-
tified juices and soy beverages, can help meet these requirements.14 Women who limit 
their intake of dairy foods because of lactose intolerance seem to be able to tolerate 
yogurt and cheese on a daily basis, but may also require a supplement. The standard 
prenatal vitamin typically contains 150–300 mg/serving. Calcium carbonate, gluco-
nate, lactate, or citrate may provide 500–600 mg/day of calcium to account for the 
difference between the amount of calcium required and that consumed. Food sources 
of calcium are shown in Appendices G and H.

Iron
Iron is an essential component of hemoglobin production and requirements increase 
significantly during pregnancy. Additional iron is needed to expand maternal red cell 
mass by 20–30% as well as for fetal and placental tissue production. Throughout 
pregnancy, an additional 450 mg of iron is delivered to the maternal marrow and 
250 mg is lost in blood during delivery. Therefore, approximately 1000 mg is required 
during pregnancy and the RDA has been established at 27 g/day compared with 
18 mg/day for non-pregnant women. Food sources of iron are shown in Appendix L.

According to the CDC, screening for anemia should take place prior to pregnancy, 
as well as during the first, second, and third trimester in high-risk individuals as 
shown in Table 4-4. Iron deficiency anemia increases the risk of maternal and infant 
death, pre-term delivery, low neonatal birth weight, and has negative consequences 

Table 4-4 Diagnosis of Anemia in Pregnancy

Lab test 1st Trimester 2nd Trimester 3rd Trimester

Hemoglobin (g/dL) <11 10.5 <11
Hematocrit (%) <33 32 <33

Source: Centers for Disease Control and Prevention: Iron Deficiency (www.cdc.gov).65
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for normal infant brain development and function.61,62 The prevalence of iron defi-
ciency in pregnancy is higher in African-American women, low-income women, 
teenagers, women with less than a high school education, and women with multiple 
parity.63 Healthy People 2020 goals include reducing anemia among pregnant females 
in their third trimester from 29 to 20% and reducing ethnic and income disparities.3 
Hemoglobin <11 g/dL or hematocrit below 33% in the first or third trimester indicate 
anemia. Hemoglobin <10.5 g/dL or hematocrit below 32% in the second trimester 
also indicates anemia.65 As the significant increase in maternal blood volume during 
pregnancy typically reduces hemoglobin levels, serum ferritin and mean corpuscular 
volume should be used as diagnostic criteria as these measures are not affected by the 
increased blood volume. Serum ferritin is also useful in assessing the post-gastric 
bypass pregnant patient. A serum ferritin level of <15 ng/mL warrants aggressive 
treatment and may require intramuscular injection rather than oral supplementation.

nutrition and Substance Abuse during Pregnancy
Alcohol
Each year in the US, at least 500 000 fetuses are exposed to alcohol, a known terato-
gen.66 Alcohol consumption varies widely during pregnancy, but approximately 10 of 
every 1000 live births are negatively affected by alcohol.67 Excessive alcohol consump-
tion can result in fetal alcohol syndrome (FAS), manifesting as microcephaly, cleft pal-
ate, and micrognathia. Maternal alcoholism contributes to fetal nutritional deficiencies 
by inhibiting maternal absorption of nutrients and providing a toxic environment for 
the developing fetus. According to the ACOG, there is no known safe level of alcohol 
consumption during pregnancy. Therefore, it is currently recommended that alcohol 
intake be avoided by pregnant women and women attempting to become pregnant 
(www.acog.org). In addition, the Council on Science and Public Health of the American 
Medical Association recommends abstinence from alcohol throughout pregnancy.68

Cigarette Smoking
There are over 4000 chemicals produced from a cigarette, with some chemicals being 
known carcinogens. Nicotine is primarily metabolized in the liver, eliminated by the 
kidneys, and can easily cross the placenta with fetal concentrations that are generally 
15% higher than maternal levels.69 Nicotine consumption during pregnancy has been 
consistently associated with low neonatal birth weight, pre-term delivery, and sponta-
neous abortion.15 Smokers have a 40% higher risk of pre-term births than non- 
smokers.70 Recent research has shown a correlation between smoking during 
pregnancy and childhood asthma, obesity, and sudden infant death syndrome (SIDS).71 
These risks are associated with maternal smoking in late pregnancy.72 If women who 
smoke become pregnant, they should be advised to discontinue cigarette smoking.

Caffeine
Caffeine is metabolized more slowly in pregnancy and passes readily through the 
placenta to the fetus.69,73 Women who consume 200 mg of caffeine daily are twice as 
likely as women who consume no caffeine to have a miscarriage.17 According to the 
March of Dimes, women who are pregnant or trying to become pregnant should limit 
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their caffeine intake to no more than 200 mg/day (www.marchofdimes.com). This is 
equivalent to about one 12-ounce cup of coffee. The FDA recommends pregnant 
women reduce their caffeine intake from all sources, including teas, hot cocoa, choc-
olate, energy drinks, coffee ice cream, and soda (FDA). Therefore, it is best to advise 
decaffeinated beverage consumption for women who are pregnant or trying to 
become pregnant. Nutrition counseling recommendations during pregnancy are 
shown in Table 4-5.

Maternal Weight-Gain Recommendations
Maternal weight gain is attributable both to increases in the mother’s tissue (increased 
circulating blood volume, breast mass, uterine size) and feto-placental growth within 
the uterus (increased size of the fetus, placenta, and amniotic fluid volume).74 During 
the first half of gestation, weight gain primarily reflects changes in maternal stores 
and fluid status. In the second half of gestation, weight gain is the result of a contin-
ued increase in maternal stores and fluid, as well as fetal growth.14 Rapid weight gain 
near the end of gestation, after approximately 32 weeks, often represents the accumu-
lation of tissue edema. The rate of weight gain during pregnancy is important because 
maternal weight gain and infant birth weight are correlated. Most weight gain should 
occur in the second and early third trimesters (18–30 weeks). Adequate weight gain 
in the second trimester of pregnancy appears to be predictive of fetal and neonatal 
weight, even if weight gain is inadequate during the remainder of the pregnancy.15,75 
However, 60% of pregnant women fail to gain the recommended amount of weight 
during pregnancy. Excess weight gain increases post-partum obesity and obesity dur-
ing pregnancy increases the risk of overweight newborns.76 Weight gain recommen-
dations are shown in Table 4-6.

Low Pre-conception bMi (Underweight)
Women with low pre-conception BMI (<18.5 kg/m2) are at risk for delivering low-
birth-weight infants and/or developing toxemia. The IOM recommends that women 

Table 4-5 Nutrition Counseling Recommendations During Pregnancy

 • Eat a healthy diet with at least five servings of fruits and vegetables daily.
 • Eat three meals per day and avoid skipping meals.
 • Consume three servings of dairy foods daily.
 • Increase omega-3 fat intake.
 • Increase folic acid supplementation (1 mg/day).
 • Take a daily prenatal vitamin.
 • Limit caffeine intake (< 200 mg/day).
 • Avoid vitamin A supplementation.
 • Avoid nicotine use.
 • Avoid alcohol and recreational drug use.
 • Avoid mega-doses of vitamin and mineral supplements.
 • Avoid herbs and natural substances.
 • Avoid consuming flax seed.

Source: ACOG20, AAOP.22
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with low pre-pregnancy body mass indices (BMI < 18.5 kg/m2) should increase their 
caloric intake substantially to attain a weight gain between 28 and 40 lb during the 
course of pregnancy.5 However, this may be unrealistic in many cases. A woman with 
a BMI of less than 18.5 kg/m2 who is considering pregnancy should be encouraged to 
gain weight before conceiving. Protein-calorie supplementation may assist in correct-
ing pre-conception nutritional deficits and provide adequate nutrients for fetal devel-
opment. Inadequate weight gain (<2 lb/month during the second and third trimesters) 
is associated with low-birth-weight infants, IUGR, and fetal complications. Inhibited 
fetal growth usually correlates with inadequate weight gain. Women with inadequate 
weight gain or weight loss should have repeated and thorough nutritional evalua-
tions. Careful diet histories should be taken to determine the adequacy of dietary 
intake and supplementation prescribed as necessary.77

overweight and obesity
In pregnancy, obesity increases the risk of less than optimal reproductive outcomes 
and increases the risk of maternal complications and the chance of spontaneous 
 abortions.78,79 Pre-pregnancy obesity increases the chance of congenital problems, 
such as neural tube defects, macrosomia, stillbirth, childhood obesity, and metabolic 
syndrome as an adult.13,77,80,81 Obesity in pregnancy places the mother at risk for 
 gestational diabetes, hypertensive disorders, shoulder dystocia, cesarean birth, and 
post-partum complications of hemorrhage, infection, and depression.13,80,82,83

Women with high pre-conception BMI (>25 kg/m2) are at risk for developing 
diabetes, hypertension, and thromboembolic events, and for delivering mac-
rosomic infants (> 4000 g or 8 lb, 13 oz). Although there is considerable controversy 
regarding the management of pregnancy in obese women, the current guidelines 
call for limited maternal weight gain of up to 15 lb in obese women. To avoid inad-
equate intake of crucial nutritional components, which can adversely impact both 
mother and fetus, pregnant women with BMI > 30 kg/m2 should limit their weight 
gain during the course of their pregnancies.20 However, they should not severely 
restrict their caloric intake such that the nutrients required to sustain a healthy 
pregnancy are insufficient. Even in severe obesity carbohydrate recommendations 
are 175 g/day.

Adequate consumption of omega-3 fatty acids, calcium, iron, folate, B vitamins, 
and protein are particularly crucial during pregnancy, regardless of maternal weight. 
If caloric intake is inadequate, ingested proteins are catabolized for energy needs and 

Table 4-6 Recommendations for Gestational Weight Gain With Single Pregnancies Based 
on Pre-Pregnancy Body Mass Index

Pre-pregnancy Body Mass Index (kg/m²) Total Gestational Weight Gain (lb)

Underweight (< 18.5) 28–40
Normal weight (18.5–24.9) 25–35
Overweight (25.0–29.9) 15–25
Obese (≥ 30.0) 11–20

Source: Sheih, 20114, IOM, 2009.5
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are therefore unavailable for maternal and fetal protein synthesis. An estimated 
32 kcal/kg/day is necessary for optimal use of ingested protein. Severe restriction 
of  caloric intake, or severe restriction of and/or carbohydrate intake, can result in 
ketosis, which is detrimental for the developing fetus. Studies have also suggested 
an association between ketosis and reduced uterine blood flow. Ketone bodies are 
 concentrated in amniotic fluid and absorbed by the developing fetus. The mental 
development of children whose mothers have had ketonuria during pregnancy has 
been shown to be stunted, although the direct causal link between fetal ketosis and 
inhibited mental development has yet to be definitively established.84

Rapid and excessive weight accumulation is usually the result of fluid retention, 
which is associated with, but does not cause, toxemia. Fluid retention in the absence 
of hypertension or proteinuria is not an indication for salt restriction or diuretic ther-
apy, but women who retain fluid should be monitored for other signs of toxemia. 
Edema in the lower extremities is caused by the accumulation of interstitial fluid 
secondary to obstruction of the pelvic veins and commonly occurs during the later 
stages of pregnancy.85 Nurse Practitioners should instruct the mother with edema in 
the lower extremities to elevate the legs and wear support hose.

Excessive weight gain during pregnancy may also be caused by fat deposition. As 
excessive weight gain is associated with both maternal and fetal morbidities, weight 
gain that exceeds the recommendations appropriate for pre-conception BMI should 
be monitored. A careful dietary history should be taken to determine the source of 
excess weight gain, and recommendations for dietary changes should be offered 
accordingly.14 Preliminary evidence supports the case of a low glycemic index diet for 
weight control during pregnancy rather than a low fat diet.

conditions Affecting nutritional Status  
of Pregnant Women
The Adolescent Patient
It is very important to obtain detailed risk assessments for adolescent pregnant 
patients due to their complex emotional, social, and economic concerns. Important 
factors to assess in pregnant adolescents include: excessive pre-pregnancy weight, 
anemia, unhealthy lifestyles (smoking, drugs, alcohol), history of eating disorders, 
and young age at menarche. Both the pattern of weight gain and the total weight gain 
are especially significant among pregnant adolescents. Inadequate weight gain before 
24 weeks gestation, regardless of total pregnancy weight gain, has been associated 
with low-birth-weight among infants born to adolescent mothers. Due to an adoles-
cent’s anatomic and physiologic immaturity, if an adolescent becomes pregnant less 
than 4 years after menarche, she will be at increased nutritional risk.29 Younger ado-
lescents may need to gain additional weight (above the amount recommended for 
their pre-conception BMIs) in order to support their own normal growth during the 
course of their pregnancies. Iron and calcium supplements should be prescribed for 
adolescent pregnant patients (see Appendix T for RDA for pregnant and lactating 
adolescents). Pregnant adolescents who consume diets that consist of large amounts 
of carbohydrates and limited amounts of protein and fat seem to have a reduced risk 
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of delivering low-birth-weight infants or pre-term infants as compared with pregnant 
adolescents who consume diets lower in carbohydrates.86,87

Multiple Gestations
Evidence supports a link between optimal maternal nutrition and weight gain and 
improved outcomes in multiple gestations including reduced risk of low-birth-
weight infants.5,88 Early weight gain during the first trimester is important to build 
maternal nutrient stores for later placental growth. Optimal outcomes (birth 
weight ≥ 2500 g) have been associated with a maternal weight gain of 24 lb by 
24 weeks gestation.89,90 With multiple fetuses, there is an increased depletion of the 
woman’s nutritional reserves. These include increased plasma volume, increased 
basal metabolic rate, and increased insulin resistance.91 The Institute of Medicine 
recommendations for gestational weight gain with twin pregnancies are based on 
pre-pregnancy BMI.5,88 No guidelines are available for women with a BMI less 
than 18.5.
Recommendations are as follows:

●● Normal weight (BMI: 18.5–24.9): gain: 37–54 lb.
●● Overweight (BMI: 25.0–29.9): gain: 31–50 lb.
●● Obese (BMI: ≥30.0): gain: 25–42 lb.

There is an increase in maternal resting expenditure by 10% in twin pregnancies 
and, therefore, a 40% increase in caloric requirements is necessary to meet the nutri-
tional demands. The larger placenta results in an increase in placental hormone and 
steroid production which leads to greater maternal carbohydrate use and depletion of 
maternal hepatic glycogen stores. This may lead to maternal ketonemia. A low glyce-
mic index diet with 40% carbohydrates, 40% fat, and 20% protein with a caloric intake 
of 3000–4000/day (based on pre-pregnancy BMI) has been recommended.89 This 
dietary intake should be divided into three meals and three snacks to decrease the 
chance of hypoglycemia and ketosis. The importance of nutrition continues after the 
delivery of twin gestation to support breastfeeding.92,93 Nutritional recommendations 
during a twin pregnancy are shown in Table 4-7.

Twins are at risk for decreased fetal growth and premature labor in which case 
micronutrient supplementation may have significant benefits. There is little research 
on twin micronutrient supplementation; however, based on the expectations of 

Table 4-7 Twin Pregnancy Nutritional Recommendations

Underweight Normal Weight Overweight Obese

Calories (kcal/day) 4000 3000–3500 3250 2700–3000
Protein (g/day) 200 175 163 150
Carbohydrate (g/day) 400 350 325 300
Fat (g/day) 178 156 144 133

Source: Goodnight, 2009.91
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 similar or higher requirements for twin versus singleton pregnancies, additional 
 supplements are recommended.91 Table 4-8 lists supplementation needs.

Hypertension During Pregnancy
It is important that Nurse Practitioners provide the hypertensive pregnant patient 
with additional nutritional guidance on a well-balanced diet including increasing 
the amount of protein, limiting sodium, and encouraging the proper amount of 
 vitamin D supplementation.

The pregnant hypertensive patient needs to have a well-balanced diet high in 
protein to promote cellular growth and to replace any protein lost in the urine. 
Sodium intake should not exceed 1.5 g/day.5 Current research supports the impor-
tance of vitamin D in lowering the risk of pre-eclampsia. In the US, a 20 ng/mL or 
lower 25(OH)D concentration of vitamin D doubled the risk of pre-eclampsia.94 
In  Norway, a vitamin D intake of 600–800 IU/day, compared with an intake of 
<200 IU/day, lowered the risk of pre-eclampsia in pregnant women.95 The IOM 
Committee (2009) has increased their recommendation of vitamin D intake from 
200 IU/day to 600 IU/day.5

Pregnancy Following Gastric Bypass Surgery (Chapter 7)
Pregnant women who have had gastric bypass surgery should be monitored closely 
for nutrient malabsorption and malnutrition.96 Although their risk of complications 
is less than an obese patient, women who are post-bariatric surgery are at risk for 
anemia, gestational diabetes, pre-eclampsia, and cesarean birth.97 The most common 
risk factors for the fetus include premature birth, low-birth-weight, macrosomia, and 
perinatal mortality.98,99 There is one case report in the literature of maternal and fetal 
death post-gastric bypass due to an intestinal infarction.100 Most clinicians recom-
mend that women of childbearing age avoid pregnancy for at least one year after 
gastric bypass. Adjustable gastric banding (AGB) for women planning conception is 
often the recommended procedure because of the importance of vitamin and mineral 
requirements during pregnancy.101 Following bariatric surgery, the pregnant woman 
is at increased risk of vitamin B12, folate, iron, vitamin D, and calcium deficiencies.13 

Table 4-8 Twin Pregnancy Micronutrient Supplementation Requirements

First Trimester Second Trimester Third Trimester

MV with iron (30 mg/day elemental 
tablets)

1 2 2

Calcium (mg/day) 1500 2500 2500
Vitamin D (IU/day) 1000 1000 1000
Magnesium (mg/day) 400 800 800
Zinc (mg/day) 15 30 30
DHA/EPA (mg/day)  300–500  300–500  300–500
Folic acid (mg/day) 1 1 1
Vitamin C (mg/day)  500–1000  500–1000  500–1000
Vitamin E (IU/day) 400 400 400

Source: Goodnight, 2009.91
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For patients who have had a Roux-en-Y procedure, laboratory values such as vitamin 
B12, CBC, and comprehensive metabolic panels should be checked monthly. To reduce 
the risk of dumping syndrome, screening for gestational diabetes is done using 2-hour 
post-prandial blood glucose measure rather than a one hour glucola or 3-hour oral 
glucose tolerance tests. Many patients require folate in doses of up to 2 g/day, and 
vitamin B12 supplementation when levels consistently fall below 80 pg/mL.102 More 
research is needed to develop guidelines for pregnancy after bariatric surgery 
(Chapter 7).

diabetes during Pregnancy
Women with type 1 diabetes mellitus (DM) must be diligent to avoid both hypogly-
cemia and hyperglycemia with ketosis during pregnancy.103 Fetal glucose utilization 
may also cause maternal fasting hypoglycemia. Therefore, it is especially important 
that women who enter pregnancy with type 1 DM understand the importance of 
frequently monitoring their blood sugar.87,104,105 Women with pre-diabetes or type 2 
diabetes who become pregnant may develop increased insulin resistance and may 
require additional insulin to control their diabetes (Chapter 9).

Nurse Practitioners need to include pre-conception nutrition counseling for 
pregnant women with diabetes. Strict blood glucose control prior to conception 
(minimum of 2 months) and during the first 3 months of pregnancy has been shown 
to reduce the risk of significant infant anomalies.106 The incidence of infants born 
with congenital anomalies from mothers who have diabetes is 5–10% and usually 
includes cardiac, central nervous system, and skeletal system defects.107 The 
American College of Obstetrics and Gynecology (ACOG) recommends maintain-
ing a fasting blood glucose less than 95 mg/dL and a 2-hour post-prandial glucose 
less than 120 mg/dL to decrease the risk of perinatal mortality and congenital 
anomalies.5

Pregnant women with diabetes are also at increased risk of having a miscarriage or  
spontaneous abortion secondary to inadequate glycemic control during the embry-
onic phase.108,109 When maternal insulin secretion cannot accommodate normal preg-
nancy induced glucose intolerance, gestational diabetes mellitus (GDM) results. 
GDM is usually diagnosed during the second or third trimester of pregnancy, at 
which time insulin-antagonist hormone levels increase, usually resulting in insulin 
resistance. After delivery, approximately 90% of all women with GDM become 
 normoglycemic.87 Research indicates that 35–75% of these patients will have GDM 
during their subsequent pregnancy and 50% of these patients will likely develop type 
2 diabetes over the 15–20 years following pregnancy.110 Reducing BMI after preg-
nancy decreases a women’s risk of becoming diabetic by 25%.108

Risk factors for GDM include obesity, family history of diabetes, prior history of 
gestational diabetes, and the presence glycosuria.111 The diagnosis of GDM is crucial 
in preventing perinatal morbidity and mortality.112 The current practice is to screen all 
pregnant patients for GDM between 24 and 28 weeks gestation.113 Risk factors alone 
may fail to identify up to 50% of patients with GDM.87 According to the American 
Diabetes Association women with low-risk status do not require glucose testing.114 
There is limited research to support screening for GDM prior to 24 weeks gestation.115
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There is a two-step approach for the glucose challenge test. The first measure is 
performed 1-hour after a 50 g oral glucose load. A threshold level greater than or 
equal to 130 mg/dL for the 1-hour screen should be used. Roughly 20% of patients 
will test positive, and these patients will require a second screening during a 3-hour, 
100 g glucose load. The diagnosis of GDM is made when two or more serum glucose 
values are outside the normal range proposed by the American Diabetes Association; 
less than 95 mg/dl for fasting glucose, less than 180 mg/dl 1-hour post-100 g glucose, 
less than 155 mg/dl 2-hour post-100 g glucose, and less than 140 mg/dl 4-hours post-
100 g glucose.

Key points for education of pregnant women with GDM are shown in Table 4-9. 
Consulting a nutritionist to work with the diabetic patient to develop meal plans based 
on the patient’s lifestyle, cultural, and ethnic food preferences is essential for a low-risk 
pregnancy.116 HbA1C levels should be monitored during a woman’s  pre-conception, 
first prenatal visit, and every 2–3 months throughout the pregnancy.103,117 HbA1C 
 values above 10% are associated with an increased chance of congenital anomaly at 
rates of 20–25%. Nutritional goals in caring for pregnant women who are diabetic 
include strict blood glucose control, maintaining or obtaining an appropriate BMI 
during pregnancy, proper nutrition, and absence of ketone bodies.108

Patients with serum glucose levels consistently above recommendations require insu-
lin therapy to achieve normoglycemia. Recommendations include initiating insulin 
therapy in patients that fail to maintain a fasting glucose ≤ 105 mg/dL, or 1-hour post-
prandial plasma glucose ≤ 155 mg/dL, or 2-hour post-prandial plasma glucose ≤ 130 mg/
dL.114 Recent data evaluating the use of second-generation sufonylureas (e.g. glyburide) 
are encouraging but they are not FDA approved for the treatment of GDM.112,114

The US Preventive Services Task Force found fair to good evidence that screening, 
combined with diet and insulin therapy can reduce the rate of fetal macrosomia in 

Table 4-9 Nutrition Counseling Recommendations for Gestational Diabetes

 • Maintain consistent carbohydrate intake at each meal and snack:
 130 g/day of carbohydrates during pre-conception and the first trimester of pregnancy
 175 g/day of carbohydrates during the second and third trimesters

 • High fiber, 28 g/day, from whole grains, fruits, and vegetables.
 • Limit simple sugars to less than 10% of total calories.
 • Maintain reasonable body weight:
 Add 300 calories/day during second and trimesters
 Obese patients should subtract 500 calories/day.

 • Eat at similar times each day.
 • Control portion sizes.
 • ACOG recommends the following calorie distribution: 10–20% at breakfast, 5–10% at mid-
morning snack, 20–30% at lunch, 5–10% at mid-afternoon snack, 30–40% at dinner, and 
5–10% at bedtime snack.

 • The bedtime snack is most important and should include complex carbohydrates and protein to 
prevent night-time hypoglycemia.

 • Include initiating insulin therapy in patients who fail to maintain a fasting plasma glucose 
≤105 mg/dL, or 1-hour post-prandial plasma glucose ≤155 mg/dL, or 2-hour post-prandial 
plasma glucose ≤130 mg/dL.

 Source: Adapted from the ADA.116
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women with GDM.118 Whether or not insulin therapy is implemented, the manage-
ment goal should be to prevent the maternal and fetal complications associated with 
GDM. All women with GDM should receive nutrition counseling as standard of 
care.103 Maternal complications include fetal macrosomia and resultant delivery com-
plications (e.g. increased risk of cesarean section, operative vaginal delivery, shoulder 
dystocia). Fetal complications include possible increased incidence of fetal demise 
and ketonemia, which have been associated with lower IQ scores in children 2–5 years 
of age. The data remain inconclusive as to whether the complications are entirely 
preventable using the currently accepted therapies.

Promotion of breastfeeding is especially important as recent research shows it may 
provide protection from diabetes for both mothers and babies.105,119 Breastfeeding 
increases HDL-cholesterol levels and decreases fasting and 2-hour post-prandial 
blood glucose levels.120 Therefore, insulin requirements are less and carbohydrate  
and protein snacks may be necessary. Calories need to be increased to 500–800/day. 
Oral hypoglycemic medications are contraindicated during breastfeeding. Nurse 
Practitioners must assess risk for mastitis and nipple infections because the diabetic 
patient is at increased risk.121

Psychosocial Issues Affecting Nutritional Status
The US continues to have relatively high perinatal morbidity and mortality, com-
pared with other developed countries. Thus, societal factors have an impact on preg-
nancy outcomes.122 ACOG defines psychosocial issues as non-biomedical factors that 
affect mental and physical well-being. Maternal psychosocial and nutritional status 
in the early weeks of pregnancy can affect placental development (Table  4-10).123 
These factors can contribute to attitudes towards food, appetite, and knowledge 
 deficit regarding the importance of food and nutrition. Nurse Practitioners 
should screen and assess for the following psychosocial factors each trimester and 
offer resources that the mother could access for support if indicated. In addition, 

Table 4-10 Psychosocial Factors Affecting Pregnancy

 • Age.
 • Occupation/economic status.
 • Educational level/access to information.
 • Intimate partner violence.
 • Stress.
 • Depression/anxiety.
 • Trauma.
 • Unintended pregnancy.
 • Marital status.
 • Religious practices.
 • Smoking.
 • Alcohol.
 • Chemical dependency.
 • Homelessness.
 • Exercise.
 • Obesity.

Source: Sokol.122
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Healthy People 2020 objectives include social factors thought to influence diet 
(Table 4-11).

Strategies for Managing nausea, vomiting,  
Heartburn, and constipation
Nausea and vomiting during pregnancy are associated with increased levels of 
the  pregnancy hormone human chorionic gonadotropin (hCG). HCG doubles 
every 48 hours in early pregnancy, peaking at about 12 weeks of gestation. Women 
are  more likely to have nausea or vomiting during pregnancy if they have the 
 following:14,81,124

●● Pregnant with twins or higher multiples.
●● History of nausea and vomiting in a previous pregnancy.
●● History of nausea or vomiting as a side effect of taking birth control pills.
●● History of motion sickness.
●● Relative (mother or sister) who had morning sickness during pregnancy.
●● History of migraine headaches.

Nausea affects about 70% of pregnant women and can impact quality of life. Of 
those women who experience nausea during early pregnancy, 2% require 
 hospi talization for severe hyperemesis gravidarum.125 In severe cases of hyperem-
esis gravidarum, total parental nutrition should be considered. According to ACOG, 
increasing  consumption of protein and pyridoxine (vitamin B6)-25 mg every 8 hours 
with or without doxylamine may provide effective treatments for mild cases.126 It is 
important for Nurse Practitioners to provide patient education regarding how to 
manage morning sickness as shown in Table  4-12. This information may assist in 
improving the quality of life during the first trimester. Reflux esophagitis is also a 
common complaint  during pregnancy and is caused by the increased abdominal 
pressure secondary to the enlarging uterus. Hormonal changes may relax the cardiac 
sphincter, permitting chyme to be redirected into the esophagus.

Recommendations for alleviating the symptoms of heartburn in pregnancy include: 
(1) elevating the head of the bed four inches, (2) avoiding meals or snacks 2–3 hours 
before reclining, (3) avoiding alcohol entirely, (4) avoiding acidic fruits, caffeine, 
 carbonation and peppermint, (5) eating small, frequent meals, and (6) taking antac-
ids as needed.

Table 4-11 Social Factors Thought to Influence Diet

 • Social support.
 • Societal and cultural norms.
 • Food and agricultural policies.
 • Food assistance programs.
 • Economic price systems.
 • Knowledge and attitudes.
 • Skills.

Source: Healthy People, 2020.3
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Antacids do inhibit iron absorption, however, and should be used sparingly and 
only when all other management strategies have proven ineffective. The amount of 
calcium from antacids should be taken into consideration when assessing total 
 calcium intake.87 Nurse Practitioners should inform patients that antacids may 
 contain aluminum and cause constipation, or magnesium which may cause diarrhea. 
Education should also include avoiding baking soda and Alka Seltzer because these 
may cause electrolyte disturbances.29

Constipation is common during pregnancy as a result of abdominal pressure from 
the enlarging uterus, hormonal changes, and iron supplementation. Smooth muscle 
relaxation and increased water reabsorption in the large intestine during pregnancy 
result in decreased gastrointestinal motility, compounding the problem of constipa-
tion. Constipation during pregnancy can cause marked discomfort, including bloat-
ing and aggravation of hemorrhoids. Strategies for managing constipation include 
increased fluid intake of two or three quarts daily, increased low-impact physical 
activity (e.g. walking, swimming, yoga), increased dietary fiber intake through food 
(e.g. in the form of high-fiber cereals, whole grains, legumes, fruits or vegetables), use 
of supplemental psyllium (Metamucil), and use of a stool softener in conjunction 
with iron supplements.14

Nurse Practitioners can also teach the antepartum patient to take special care 
regarding food safety as shown in Table 4-13. During pregnancy, the immune system 
is weakened, which makes it harder for the body to fight off harmful food-borne 
microorganisms that cause food-borne illness (Table 4-14). Unborn babies are at risk 
because bacteria can cross the placenta and infect the fetus.

Table 4-12 Managing Morning Sickness

 • Ingest ginger tea. Peel dime sized piece of ginger and place it in a cup of boiling water. Allow to 
boil for 5–8 minutes. Note: 2 g of dried ginger or 1 g of ginger syrup is the daily dosage allowed 
in the first trimester of pregnancy.127

 • Drink warm ginger ale (sugar only, not artificial sweetener).
 • Increase dietary consumption of foods rich in potassium and magnesium. (Appendix J and K).
 • Try an acupressure wristband which stimulates the P6 acupuncture site. This site is located three 
finger widths above the wrist on the anterior side.128

 • Eat foods high in carbohydrates such as dry crackers or toast in the morning.
 • Eat frequent, small amounts of food throughout the day.
 • Eat small, frequent, low fat meals and snacks (e.g., fruit, pretzels, yogurt, crackers).
 • Avoid foods that may cause stomach irritation such as spearmint, peppermint, caffeine, citrus 
fruits, spicy foods, high-fat foods, or tomato products.

 • Avoid eating or drinking for 1–2 hours before lying down.
 • Take a walk after meals.
 • Wear loose fitting clothes.
 • Avoid fragrances, such as perfume, household cleaners, and air fresheners.
 • Increase fluid intake to 2 or 3 quarts per day, including water, juice, milk, and soup.
 • Increase daily dietary fiber intake through ingestion of high-fiber cereals, whole grains, legumes, 
fruits, and vegetables.

 • Brush teeth after eating to prevent symptoms.

Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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Lactation
Breast milk is the optimal food source for infants. Nurse Practitioners have a respon-
sibility to promote, protect, and support breastfeeding. Nurse Practitioners should 
understand the physiology of lactation, the process of lactogenesis, and the benefits 
of breastfeeding to the mother/baby dyad in order to optimally encourage and sup-
port pregnant women to breastfeed their babies when they are born. Position papers 
published by the American Academy of Pediatrics (AAP), American Dietetic 
Association (ADA), and the International Lactation Consultants Association (ILCA) 
provide guidance for clinicians in supporting breastfeeding efforts. The American 
Academy of Family Physicians (AAFP) also has very helpful guidelines on the clini-
cal management of breastfeeding. The only contraindications for breastfeeding are 
shown in Table 4-15.

Composition of Breast Milk
Breast milk is species-specific (made for human infants) and offers many advantages 
over infant formula. The nutrients in breast milk are proportioned appropriately for 
the neonate and vary to meet the newborn’s changing needs. Breast milk changes 
composition according to gestational age at birth and continues transformation 
throughout the stages of development in the infant’s life (Table  4-16). Breast milk 
provides protection against infection and is easily digested.135

Table 4-13 Key Points to Improve Food Safety

Clean
 • Wash hands thoroughly with warm water and soap.
 • Wash hands before and after handling food, and after using the bathroom, changing diapers, 
or handling pets.

 • Wash cutting boards, dishes, and countertops with hot water and soap.
 • Rinse raw fruits and vegetables thoroughly under running water.

Separate
 • Separate raw meat, poultry, and seafood from ready-to-eat foods.
 • If possible, use one cutting board for raw meat, poultry, and seafood and another one for fresh 
fruits and vegetables.

 • Place cooked food on clean plate.

Cook
 • Cook foods thoroughly.
 • Use a food thermometer to check temperature.
 • Keep foods out of the Danger Zone: the range of temperatures at which bacteria can grow 
(usually between 40 °F and 140 °F).

 • 2-hour Rule: discard foods left out at room temperature for more than 2 hours.

Chill
 • Your refrigerator should register at 40 °F or below and the freezer at 0 °F. Place an appliance 
thermometer in the refrigerator and check the temperature periodically.

 • Refrigerate or freeze perishables.
 • Use ready to eat perishable food (dairy, meat, poultry, seafood) as soon as possible.

Source: FDA129, (CDC www.cdc.gov).130
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Breast milk is rich in most nutrients required to sustain the newborn’s appropriate 
growth during the first 6 months of life. The total amount of fat in breast milk is 
 constant, but its composition varies with the duration of the feeding. Initially, breast 
milk has a relatively low fat content. Following the first let-down reflex, breast milk 
becomes higher in fat and calories. The fat content of breast milk provides 50% of the 
infant’s total energy requirements in readily absorbable form. Therefore, it is essential 
that the infant be allowed to nurse on each breast until he or she is satisfied to derive 
the appropriate fat calories from the feeding. Encouraging the infant to suckle on 
each breast for 10 minutes or more ensures adequate calorie consumption.14 Nurse 
Practitioners should evaluate maternal vitamin D levels to determine if the mother or 
baby needs a vitamin D supplement. Breast feeding has many advantages for the 
mother as shown in Table 4-17.

Research regarding protection against the development of allergies and autoimmune 
diseases continues to confirm that early nutrition is a factor in immune system devel-
opment. Although the immune system continues to develop throughout the lifespan, 

Table 4-15 Contraindications to Breastfeeding

 • Human immunodeficiency virus (HIV) type I & II infection.
 • Use of antiretroviral medications.
 • Use of or dependency upon illicit drugs or alcohol.
 • Human T-cell leukemia virus type I & II.
 • Prescribed cancer chemotherapy agents.
 • Radiation therapies (can require weaning).

Source: CDC (www.cdc.gov).130

Table 4-16 Types of Breast Milk

Colostrum/First Milk: Produced during the later stages of pregnancy and is present in highest 
concentration during the first few days of lactation. It is a thick yellow substance that is high in 
protein, fat-soluble vitamins (A, E, and K) and minerals. Colostrum also contains large amounts 
of antibodies and immunoglobins, especially IGA, which helps protect the infant’s gastrointestinal 
tract from infection. First milk helps establish the normal flora in the intestines and has a laxative 
effect which speeds the passage of meconium.

Transitional Milk: Serves as a bridge between first milk and mature milk. The amounts 
of immunoglobulins and proteins decrease, and lactose, fat content, and calories increase. 
The vitamin content is approximately the same as that of mature milk.

Mature Milk: Replaces transitional milk after approximately 2 weeks of lactation. It has a bluish 
color and is not as thick as colostrum. Mature milk contains approximately 20 kcal/oz and nutrients 
sufficient to meet the infant’s needs.

Foremilk: Breast milk that is delivered in the first 5–10 minutes of a feeding. It is lower in calories 
than hindmilk.

Hindmilk: Breast milk that is delivered at the end of a feeding session. It is higher in fat and 
energy and probably controls infant satiety.

Source: Lawrence.135
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Table 4-17 Breastfeeding Benefits for Women and Children

Mechanism

Benefits for the Mother 
Post-partum Recovery Oxytocin release reduces bleeding after delivery and uterus 

contraction and causes return to its normal size more quickly.

Psychological Benefits Faster rate of weight loss after pregnancy in some patients.
Empowerment decreases risk of post-partum depression. Creates 
a special bond (less chance of child abuse and neglect).

Reduced Health Risks Can reduce risk of breast and ovarian cancer, osteoporosis, 
cardiovascular disease, hyperlipidemia, and diabetes.

Benefits for the Infant Decrease in otitis media.
Decrease in gastrointestinal infections.
Reduction in upper respiratory infections.
Reduction in asthma.
Decreased risk for obesity, cardiovascular disease, diabetes, 
childhood leukemias, Crohn’s disease, SIDS.

Source: Lawrence135, CDC.136

Case 2

Jennifer is a 15-year-old adolescent female who presents to the obstetric clinic due to 
missing her period for 4 months. She is found to be 20 weeks pregnant and is a late 
presenter for prenatal care. On exam the patient has only gained 2 lb and admits that 
she rarely eats breakfast due to nausea, she eats a pretzel and iced tea for lunch, and 
then her family orders out for dinner or she makes herself a sandwich or cereal for din-
ner since her mother often does not cook.

PROBLEM: Since this was an unplanned pregnancy the patient has not received 
appropriate prenatal testing, has not gained the recommended gestational weight, 
failed to take prenatal vitamins, and failed to follow the nutritional recommendations 
for a pregnant adolescent.

ADVICE: Jennifer needs to increase her caloric intake by 500 calories/day. 
Recommendations include daily prenatal vitamins with 1 mg/day of folic acid and cal-
cium supplementation of 1000 mg/day. To enhance her nutrient intake we encouraged 
her to follow the My Plate Guide and to increase her intake of whole grain or enriched 
breads and cereals, fruit and vegetables, 2% milk or yogurt, and include an iron-rich 
snack, such as raisins, or dried fruit, or orange juice in the morning. She should increase 
her fluid intake (up to 2 liters/day) with skim milk, 100% juices, and water.

Adolescents should be encouraged to not skip meals and to eat regularly throughout 
the day, three meals with two snacks or five small meals. The pregnant female should 
also be encouraged to eat foods high in iron: dried fruit, orange juice, and broccoli. 
Additionally, she should increase her calcium intake with the use of milk and ice cream, 
aiming for three cups per day. Lastly, the adolescent female should remember to avoid 
alcohol intake, be as active as possible, and take her prenatal vitamins.
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the neonate’s conditioned response forms by exposure to certain bioactive components 
of breast milk. Evidence suggests that upon exposure to antigens, breast milk educates 
the neonatal immune system in the decision-making process underlying the immune 
response.137 Additional research supports the formation of the immune system response 
patterns at the beginning of life which continue throughout the lifespan.138

Nurse Practitioners may advise the mother about the duel benefits of breastfeeding 
and guide the mother through the prevention and early recognition and treatment of 
breastfeeding problems (Table 4-18). Initial assessment of the breasts to determine if 

Table 4-18 Breastfeeding Complications

Mastitis: Inflammatory condition of the breast caused by clogged milk duct.
 • Treated with heat, frequent nursing, ibuprofen.
 • Assess the mother for evidence of fever of 101 °F, (38.4 °C), increased pulse rate, flu-like aching, 
nausea, chills, pain or swelling over the area of blockage.

 • If an infection is present, treatment should consist of a 10–14 day course of antibiotics against 
Staphylococcus aureus as well as heat, massage, alternate feeding positions, and frequent nursing.

Sore Nipples
 • Avoid soaps and ointments.
 • Demonstrate proper latch-on and positioning of the infant.
 • Warm water compresses, hydrogel dressing, lanolin.
 • Temporary use of a breast shield to protect blisters or cracks.
 • Initiate infant feeding on the least sore breast to avoid the strong sucking required for the 
“letdown response”.

Breast Engorgement
 • Engorgement can be prevented by frequent feeding (every 2–3 hours day and night is 
recommended). Giving a bottle at night and skipping a feeding can cause engorgement.

 • If the breasts are hard and tender, hand expression or pumping; mild heat and gentle massage 
may soften the areolar mound before feeding.

 • Pain medication can be used before feeding.
 • Cold is best treatment after a feed. A rice sock or bag of ice or frozen vegetables may be used 
as a compress.

 • Chilled cabbage leaves applied to exposed nipples for 20 minutes after a feeding. 

Inverted Nipples
Prior to feeding evert nipple by:
 • Applying cold compresses.
 • Rolling and gently pulling out on the nipple.
 • Using a breast pump to draw the nipple out before feeding.
 • Using a device fashioned from a 10 or 20 mL disposable plastic syringe.
 • The syringe can be modified by removing the plunger, cutting off the end of the syringe 
0.25 inches above where a needle would attach, and inserting the plunger through the end 
that was cut. The mother places the smooth end over her nipple, gently pulling back for 
30–60 seconds before each feeding.

Abscess: Infrequent complication of mastitis which can be caused by untreated mastitis, or delayed 
or ineffective treatment, failure to drain the mastic breast, or acute weaning during mastitis.
 • Confirm the presence of an abscess by ultrasound, needle aspiration incision.
 • Drainage should be considered.
 • Advise patients to continue breastfeeding since weaning or inhibiting lactation during treatment 
may hinder the rapid resolution of the abscess.

Source: Lawrence135, Walker139, Joanna Briggs Institute.140
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the nipples are erect, flat, or inverted may assist with the preparation for breastfeed-
ing. Teaching should be initiated regarding proper positioning of the infant at the 
breast and proper latch-on. Instruction designed to teach the correct breastfeeding 
mechanics is the best prevention for nipple pain. The primary cause of sore nipples is 
thought to originate from faulty breastfeeding mechanics, that is, poor positioning, 
disorganized or dysfunctional sucking, improper latch-on, or failure to form a teat 
(the ability of the infant to draw the nipple and part of the areola deep into the mouth). 
Nurse Practitioners can readily manage most of the common problems associated 
with breastfeeding; however, referral to a mother-to-mother support group or a certi-
fied lactation consultant may be indicated.14,139

Nutritional Recommendations for Lactating Women
Energy and Protein
Approximately 85 calories are required to produce 100 mL of breast milk. Stored 
energy from maternal fat reserves provides 100–150 kcal/day, but this may not be suf-
ficient. Therefore, current recommendations advise that the daily caloric intake of 
lactating women be increased by 500 kcal/day for the first 6 months and 400 kcal/day 
for the remaining 7–9 months. Post-partum women should avoid diets and medica-
tions that promise rapid weight loss. Weight loss should always be gradual, particu-
larly for lactating women, who require more calories than non-lactating women to 
support breast milk production. No more than 1–2 lb/month is considered a safe loss 
while breastfeeding.135 Protein requirements for lactating women are recommended 
at 71 g/day.

Calcium
Normally 2–8% of total body calcium is mobilized for breast milk production during 
lactation which will be restored following the onset of menses. Diets of adults of low 
socio-economic status are often low in calcium. In the US, studies of lactating women 
consuming 2700 kcal/day suggest that they frequently don’t meet the RDAs for 
 calcium and zinc. Diets that contain less than 2700 kcal/day may also be low in 
 magnesium, vitamin B6, and folate.

Iron
Iron requirements are lower during lactation (9 mg/day) than during pregnancy 
(27 mg/day) until menstruation resumes (18 mg/day). Adolescent mothers’ diets may 
be particularly low in iron and supplements may be advised.

Vitamin Supplements
Prenatal vitamin supplements are routinely prescribed to lactating women to 
ensure adequate intake. However, lactating women should be encouraged to obtain 
their nutrients from a well-balanced, varied diet. Also, they should continue to 
drink to thirst, or about 2 to 3 quarts of fluids per day to prevent dehydration. New 
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guidelines from the American Academy of Pediatrics advise supplementation with 
400 IU of vitamin D that should be initiated within days of birth for all breast-fed 
infants.

Alcohol Consumption
The use of alcohol by breastfeeding mothers is widespread and even considered “usu-
ally compatible” with breastfeeding by the AAP. However, data suggest that when 
used excessively, the infant may suffer various complications, including developmen-
tal delay. Whether or not to use alcohol is a choice that all breastfeeding mothers must 
make for themselves. Nurse Practitioners should assist mothers to adjust alcohol con-
sumption appropriately in both timing and volume.135

Case 3

Suzie is a 26-year-old woman who delivered a healthy 8 lb, 2 ounce baby boy who is 
now 6 weeks old. This was her first pregnancy. She has lost 20 lb (9 kg) since giving birth 
and currently weighs 140 lb (63.5 kg). She is 5’7”. BMI: 22.

PROBLEM: Suzie is very busy with her baby and finds it hard to sit down for a meal. 
Yesterday she ate a bowl of corn flakes with skim milk for breakfast, a peanut butter and 
jelly sandwich and orange juice for lunch, and a half of a baked chicken breast for dinner 
with a baked potato, apple sauce, and a diet cola. She likes ice cream at night if she has 
time between feedings. Suzie says she is even hungrier than she was during her preg-
nancy, but cannot find time to eat and knows she is not drinking enough because her 
mouth is dry. She is afraid that she is not producing enough milk because the baby 
always appears hungry and is not as chubby as her friend’s formula-fed baby. Her mother 
told her she should avoid eating vegetables and chocolate because they will upset the 
baby’s stomach and produce gas. Suzie is also concerned about how to feed the baby 
when she returns to work in 2 months.

ADVICE: Suzie is not consuming enough calories to maintain her weight and simulta-
neously produce adequate amounts of breast milk to feed her baby. Her calorie require-
ments when she is breastfeeding are estimated to be 2700 kcal/day, calculated on the 
basis of 30 kcal/kg/day plus an additional 500 kcal/day for lactation. Her diet does not 
provide enough iron, calcium, vitamin A, vitamin B12, folate, or zinc. To enhance her 
nutrient intake encourage her to follow the My Plate for Moms, which she can access 
online to assist her to plan her meals ahead of time. Using this guide will help her dietary 
plan to increase her intake of whole grain or enriched breads and cereals, fruit and veg-
etables, 1% low-fat milk or yogurt, and include an iron-rich snack, such as raisins or 
dried fruit in the morning. Advise her to continue to take her prenatal vitamin. In addi-
tion, her fluid intake is low and she should be encouraged to drink more nutritious fluids 
(up to 2 liters/day), such as skim milk, 100% juices, and water. Suzie should also be 
given the information to contact a local lactation consultant for assistance in planning 
her return to work.
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introduction
Adequate and appropriate nutrition from infancy through adolescence is critical for 
the developing human being. Proper nutrition supplies the immediate energy needs 
for physical activity, the protein to develop and grow, and the micronutrients that sup-
port these processes. Dietary intake and physical activity, along with genetic predis-
position, set the stage for adult health. The incidence of overweight and obesity across 
all age groups of the US population has increased at an alarming rate in recent years. 
Nurse Practitioners need to identify families with children at risk and provide age-
appropriate anticipatory guidance to prevent obesity and other chronic diseases. 
To be effective in nutrition counseling, Nurse Practitioners must be aware of the cul-
tural, economic, and social implications of food. It can be challenging for families to 
 identify foods and implement lifestyle changes surrounding nutrition and physical 
activity. Primary care Nurse Practitioners can serve as significant resources for 
 nutrition information and provide guidance on appropriate eating behaviors.

Growth
Evaluation of growth is the cornerstone of pediatric nutrition assessment.1 The 
Centers for Disease Control and Prevention (CDC) recommends that health care 
providers:

●● Use the WHO growth standards to monitor growth for infants and  children from 
birth to 2 years

●● Use the CDC growth charts for children ages 2 years and older
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•  Identify age appropriate rates of growth and nutritional intake in pediatric patients.

•  Identify markers of nutritional risk in pediatric patients.

•  Identify and manage common nutritional problems and utilize preventative measures 
to decrease risk of acute and chronic diseases.

•  Manage common variations in nutritional status in pediatric patients.
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Plotting a child’s growth is a sensitive, non-invasive method to identify relatively 
normal physiologic function.2 The early detection of abnormal growth patterns by the 
Nurse Practitioner in well-child visits allows for effective preventive and therapeutic 
interventions. The importance of plotting children’s growth cannot be overstated.2 
Therefore, it is critical to accurately measure and plot children’s weight, height, and 
head circumference using current growth chart measurements. Inaccurate measure-
ments may result in misdiagnosis of growth failure, or a child with a normal growth 
pattern being referred for unnecessary evaluation. Gilluly et al.2 reviewed data from 
878 children measured in 55 pediatric or family primary care practices in seven US 
cities. Baseline results indicate only 30% of children were measured accurately. It is 
strongly recommended that a recumbent length-board be used to measure infants 
and young children from birth to 36 months. A stadiometer should be used to meas-
ure height in standing 2–18 year olds. Body mass index (BMI) is not calculated until 
a standing height can be measured.

Growth charts are not intended for use as a sole diagnostic instrument. Instead, 
growth charts are tools that contribute to forming an overall clinical impression of 
the child being measured.3 Inadequate nutritional intake impacts growth and ulti-
mately may interfere with children achieving their developmental potential. Children 
undergo two rapid periods of growth (reflected in growth velocity charts): the first 
during infancy and early childhood, the second during adolescence. Between these 
periods slow, steady growth occurs. Growth is documented by serial measurements of 
weight and length (or height) from birth to 18 years, and head circumference from 
birth to 36 months, plotted on growth curves derived from observations of large 
numbers of normal, healthy children. These curves, first developed by the National 
Center for Health Statistics (NCHS) in 1977, have been revised by the CDC Growth 
Charts.3 Most of the data used to construct these growth charts comes from the 
National Health and Nutrition Examination Surveys (NHANES), collected from 
1971 to 1994, which include all ethnic and racial groups, and both breast-fed and 
formula-fed infants (CDC Growth Charts). A recent innovation in the current growth 
charts was the inclusion of BMI values for age and gender for children aged 2–20 years. 
BMI provides an objective measure of weight in relationship to height to assess the 
degree of adiposity.

Interpretation of growth chart plots is an important function of Nurse Practitioners 
in primary care. Children require evaluation for underweight if their weight- and/or 
height-for-age plots below the 5th percentile. Crossing over 2% lines with weight loss 
or, when weight or linear growth plateaus on the growth chart, further medical and 
nutritional evaluation is required. Remaining between the 5th and the 85th percentile 
(within ±2 percentile lines) represents a normal growth pattern. Children plotting 
between the 85th percentile and the 95th percentile should be considered over-
weight.3,4 Children plotting above the 95th percentile are considered obese.3,4 Growth 
charts for premature infants are available on the CDC website and should be used 
when appropriate. Initially, during acute malnutrition the child’s weight decreases or 
the rate of weight gain slows or plateaus. After 4–6 months the condition is consid-
ered chronic, resulting in slowing of linear growth (height). Chronic malnutrition 
harms brain growth in children under 3 years of age, and may result in reduced head 
circumference growth.
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overweight and obesity
The epidemic of childhood overweight and obesity represents a dramatic setback in 
the progress toward assuring the future health of the US population. This epidemic is 
occurring nationwide, in young children as well as in adolescents, across all socio-
economic and ethnic groups. Specific subgroups, particularly those of lower socio-
economic status (SES), African Americans, Hispanic and Native Americans, are 
disproportionately affected.4 Over the past three decades, the rate of obesity has more 
than doubled for preschool children aged 2–5 years and adolescents aged 12–19 years, 
and more than tripled for children aged 6–11 years.4,5 The medical complications 
associated with obesity in children include sleep apnea, hypertension, hyperlipidemia, 
insulin resistance, type 2 diabetes, orthopedic problems (such as slipped capital 
 femoral epiphysis), pseudo tumor cerebri, and psychosocial problems.6,7,8

Etiology of Obesity: Genetics and Environment
A strong genetic component has been found in studies comparing the BMI of  children 
with that of their biologic or adoptive parents.9 According to current estimates, a child 
with two obese biological parents has an 80% chance of becoming obese. The propor-
tion drops to 40% of children with only one obese parent.7 Acknowledging the strong 
genetic predisposition to obesity, environmental influences determine its expression. 
Environmental and lifestyle change correlate with the epidemic of childhood obesity 
over the last 30 years. These changes include both parents working outside the home, 
increased food marketing aimed at children, changes in the school environment 
(more high-fat foods and sugary beverages, as well as decreased physical activity), and 
more meals eaten outside the home, particularly fast food. Increased television view-
ing, as well as time devoted to sedentary activities, such as computer and video games, 
are also major contributing factors. Direct marketing to children through television 
commercials has influenced the foods they desire and eat, including fast food and 
sodas, often in “super-sized” portions.

Prevention and Treatment of the Overweight and Obese Child
Comprehensive treatment programs that include behavior modification have been 
shown to be moderately effective in the treatment of childhood obesity.7,10 The best 
outcome of weight loss programs is achieved when the entire family works together 
to improve their diet and physical activity level. While weight loss may be indicated 
for obese children, weight maintenance in overweight pre-pubertal children is a more 
reasonable approach until linear growth is complete. Clearly, the most effective way to 
address the epidemic of obesity in children is through prevention.

Preventing children from becoming overweight involves providing adequate calo-
ries to support growth and development, while ensuring enough physical activity to 
prevent inappropriate weight gain.4,11 Nurse Practitioners should be able to identify 
those at risk for the development of obesity using growth charts and family history.12 
At-risk groups include those who have one or both parents who are overweight or low 
socio-economic status, or are from at-risk ethnic groups. Mexican Americans have 
the highest incidence of obesity followed by African Americans. Maternal factors that 
increase a child’s risk of obesity include formula-feeding instead of breastfeeding, 
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excessive maternal weight gain during pregnancy (>15.9 kg), gestational diabetes, and 
large-for-gestational-age infants.8 It is extremely difficult to overfeed a breast-fed 
child; a good reason to promote breastfeeding as an important part of obesity preven-
tion. Nurse Practitioners can identify high risk children by reviewing  family history 
of overweight and obesity, assessing maternal weight gain during pregnancy, moni-
toring growth over time, including BMI, and tracking growth percentiles. Nurse 
Practitioners have unique opportunities to guide families in their efforts to raise 
healthy, normal weight children. They can guide parents with knowledge and tools 
to  provide nutritious foods at mealtimes while avoiding over-restriction. Limiting 
 exposure to foods and providing adequate opportunities for physical activity is 
 critical. Children have the responsibility to decide which of these foods and what 
quantities they will consume. Establishing this practice starting from infancy will 
support self-regulation, a key to life-long weight control.13

Laboratory Assessment
As part of a regular nutritional evaluation, broad screening using laboratory tests is 
generally not recommended. General assessments can include a complete blood 
count (CBC), serum electrolytes, creatinine, and albumin. Serum albumin is com-
monly used as an assessment of general nutritional and protein status. Evaluation of 
the CBC, including white blood cell morphology and red blood cell size, can provide 
evidence of deficiencies in iron, folate, and vitamin B12. Blood chemistries can  indicate 
electrolyte and mineral imbalances, though blood levels are not always good indica-
tors of whole body balance.

Fasting Glucose
Data from a nationally representative sample indicate that approximately 0.5% of US 
adolescents have diabetes (American Diabetes Association). Seventy percent of these 
youth have type 1 diabetes and 30% have type 2 diabetes. An estimated 39 000 US 
adolescents have type 2 diabetes and nearly 2.8 million have impaired fasting glucose 
(>100 mg/dL; 5.6 mmol/L). In selected high-risk groups, glucose intolerance and type 
2 diabetes occur more frequently. In a predominantly Hispanic and African American 
cohort of over 1700 eighth grade students in which 29% had BMIs ≥ 95th percentile 
for age and sex, elevated fasting glucose (≥100 mg/dL) was present in 40% of 
the cohort.14 Impaired glucose tolerance (glucose ≥140 mg/dL 2-hour post-glucose 
 challenge) occurred in 2.3%. The frequency of impaired glucose tolerance was nearly 
twice as high (4.1%) in the heaviest subset, those with BMI ≥95th percentile. Rates of 
impaired glucose tolerance were also higher in Hispanic (3.2%) and Native American 
(7.3%) youth than in the overall cohort. Among children in a weight management 
clinic, impaired glucose tolerance was reported in 14 of 55 (25%) severely obese 
 children (4–10 years of age) and in 23 of 112 (21%) of severely obese adolescents 
(11–18 years of age). In severely obese youth, the progression from impaired glucose 
tolerance to type 2 diabetes may be rapid, particularly in those with continuing weight 
gain. Adolescence is a period of particularly high risk for the onset of type 2 diabetes. 
Overweight children and adolescents, particularly those with a family history of type 
2 diabetes, are at increased risk of developing glucose intolerance and eventually type 
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2 diabetes. The recommended screening test is fasting plasma glucose. The American 
Diabetes Association criteria for type 2 diabetes screening in children and adoles-
cents are shown Table 5-1.15 In the evolution of type 2 diabetes, post-prandial glucose 
increases earlier than fasting glucose; some experts therefore recommend determin-
ing plasma glucose two hours after a standard glucose load or two hours after a meal.

Lipids
Screening for hypercholesterolemia should start at the age of 2 years for children 
with a positive family history of dyslipidemia or premature cardiovascular disease 
(CVD). It is also recommended that pediatric patients for whom family history is 
not known or those with other CVD risk factors, such as overweight (BMI ≥ 85th 
percentile, <95th percentile), obesity (BMI ≥ 95th percentile), hypertension (blood 
pressure ≥ 95th percentile), cigarette smoking, or diabetes mellitus, be screened with 
a fasting lipid profile.16 A positive family history of early atherosclerotic vascular  
disease (AVD) or hypercholesterolemia is defined as a parent or grandparent with a 
heart attack, sudden death thought to be related to AVD, angina, angioplasty, periph-
eral vascular disease, or cerebrovascular disease before age 55 for men and before age 
65 for women. Children or adolescents with high cholesterol levels tend to become 
adults with high cholesterol levels. However, as tracking of lipid levels over time is not 
perfect, not all hypercholesterolemic children will become hypercholesterolemic 
adults. Also, there are concerns that with universal screening, more children may be 
placed on inappropriately restrictive, nutritionally inadequate diets. Current recom-
mendations focus on screening children and adolescents at high risk for hypercholes-
terolemia, in order to identify those who should receive aggressive intervention. 
According to the US Dietary Guidelines for Americans17, fat intake should be between 
30 and 35% of total calories for children 2–3 years of age and between 25 and 35% of 
calories for children and adolescents 4–18 years of age, with most fats coming from 
sources of polyunsaturated and monounsaturated fatty acids, such as fish, nuts, and 
vegetable oils.

Table 5-1 Testing for Type 2 Diabetes in Asymptomatic Children and Adolescents

●● Overweight (BMI > 85th percentile for age and sex, weight for height > 85th percentile, or 
weight 120% of ideal for height).

Plus any two of the following risk factors:
●● Family history of type 2 diabetes in first- or second-degree relative.
●● Race/ethnicity (American Indian, African-American, Hispanic, Asian American, Pacific Islander).
●● Signs of insulin resistance or conditions associated with insulin resistance (acanthosis 

nigricans, hypertension, dyslipidemia, PCOS, or small-for-gestational-age birth weight).

Age of Initiation: Age 10 years or at onset of puberty, if puberty occurs at a younger age.

Frequency: Every 3 years.

Test: Fasting plasma glucose (FPG) preferred.
●● Clinical judgment should be used to test for diabetes in high-risk patients who do not meet 

these criteria.

Source: American Diabetes Association.15
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Iron Status
Iron deficiency, a relatively common problem, is usually due to inadequate dietary 
intake of iron and occurs most commonly during times of rapid growth or due to 
increased blood loss, toddlerhood, and adolescence (for girls). Iron deficiency is asso-
ciated with cognitive and developmental abnormalities in children. Hematocrit, 
hemoglobin, and red blood cell indices are the laboratory parameters most com-
monly used to evaluate children and teens for iron deficiency. While more specific 
measures of iron stores are available (e.g. serum ferritin, transferrin, iron binding 
capacity, free erythrocyte protoporphyrin) they are costly and not widely utilized. 
Healthy People 202018 reports that 9% of children aged 1–2 years and 40% of children 
aged 3–4 are iron deficient. In addition, these analyses identified a substantially 
increased risk of iron deficiency with and without anemia in overweight and obese 
children compared with normal weight children, with iron deficiency prevalent in 
15% of obese adolescent girls.19

A later examination of data from toddlers (ages 1–3) surveyed during NHANES IV 
(1999–2002) revealed an iron deficiency prevalence of 20% among obese toddlers 
compared with a prevalence of 7–8% among overweight and normal weight toddlers. 
A study of children (mean age 11.3 ± 3.6 years) referred to a university-affiliated 
endocrinology clinic showed a significant inverse relationship between BMI and 
serum iron levels; iron deficiency was noted in 39%, 12%, and 4% of obese, over-
weight, and normal weight children, respectively.19 Data from NHANES 2002 indi-
cate that the overall prevalence of iron deficiency in US  children under 5 years still 
exceeds the Healthy People 2020 target of 1–5%.18 Of 4.5 million low-income children 
under 5 years old participating in federally funded maternal and child health pro-
grams in 2006, 14% had anemia. Even in the absence of anemia, iron deficiency is 
associated with poor growth and neuro-cognitive development in infants and behav-
ioral and learning problems in older children and adolescents. Iron deficiency and 
iron-deficiency anemia are also associated with decreased  exercise capacity and phys-
ical endurance and therefore may contribute to the diminished exercise capacity 
observed in obese children and adolescents. Thus, it is important to evaluate over-
weight and obese children regardless of age for the  presence of iron deficiency and/or 
iron-deficiency anemia. Iron-rich food sources are shown in Appendix L.

energy and Protein Requirements
Energy requirements vary throughout childhood and correspond to the varia-
tions in rate of weight gain seen from birth through adolescence. The energy and 
nutrient requirements of children are proportional to their resting energy 
expenditure plus the energy needs of activity and normal growth. According to 
the Food and Nutrition Board, Institute of Medicine, National Academy of 
Science Dietary Reference Intake (DRI) values for energy requirements range 
from 520 kcal/day in girls aged 0–6 months up to 3152 kcal/day in boys aged 
14–18 years (Table 5-2).20

For more details on estimating individual energy requirements (EER) in 
 children from birth to 18 years, see the National Academy of Science, National 
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Academies Press website (www.NAP.edu). Calculation of calories and protein 
 consumed by an individual child, best performed by a nutrition professional, can 
be of use when weight gain falls below or exceeds average rates for individual ages. 
An emphasis on calorie levels in guiding families toward good nutrition and ade-
quate intake should be avoided. It is better to help families understand nutritional 
requirements for children of various ages and the importance of age-appropriate 
portions and a balanced diet based on My Plate Guide,21 in addition to the assess-
ment of a child’s growth curve to determine if growth and weight gain are within 
normal ranges.

deviations from normal Growth
Failure to Thrive
Failure to thrive describes the child who is not gaining weight appropriately due 
to  inadequate calorie intake, malabsorption, and/or increased nutrient needs.22 
Commonly used criteria include children with weight (or weight-for-height) less 
than two standard deviations below the mean (5th percentile) for sex and age; and/or 
their weight curve has crossed more than two percentile lines (channels) on the 
National Center for Health Statistics/CDC growth charts after having achieved a pre-
viously stable pattern.4 Evaluation of a child with growth failure should begin with a 
thorough history and physical exam, including a nutritional assessment. In the major-
ity of cases, a history and physical will provide sufficient information to determine 
the etiology of failure to thrive (Table 5-3). Non-organic growth failure is the most 
common cause presenting in the US; therefore simple, non-invasive screening for 
medical problems should be undertaken.24 Many children with poor growth suffer 
from behavioral and developmental problems, as well as social and economic disad-
vantages. When further medical evaluation is warranted, laboratory assessment 
should include complete blood count, comprehensive metabolic panel, thyroid func-
tion tests, and celiac panel. Other tests such as sweat testing, growth hormone, and 
inborn errors of metabolism should be performed as indicated by the history and 
physical findings.

Table 5-2 Energy and Protein Requirements

Energy (kcal/day) Protein (g/day)

Age Males Females Males Females

0–6 months 570 520 9.1 9.1
7–12 months 743 676 11.0 11.0
1–2 years 1046 992 13.0 13.0
3–8 years 1742 1642 19.0 19.0
9–13 years 2279 2071 34.0 34.0

14–18 years 3152 2368 52.0 46.0

Source: IOM: Food, and Nutrition Board. Dietary Reference Intakes for Energy and Protein, 2005.
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the importance of breakfast
Nurse Practitioners can promote important family time before the start of the day 
by encouraging eating breakfast together. Parents can model desired behavior and 
eat a healthy breakfast daily, regardless of how busy they are. A review of recent 
research suggests that eating breakfast may help children do better in school by 
improving memory, test grades, school attendance, psycho-social function, and 
mood.25 The body and brain need glucose to function and to replenish glycogen 
stores after 8–12 hours of fasting. Eating breakfast helps improve mental alertness 
and physical performance and is positively associated with improvements in short-
term memory. Breakfast should provide approximately 20% of a child’s daily energy 
intake and nutrient needs. In children and adolescents, it is estimated that 12–34% 
regularly skip breakfast and these percentages increase with age.26 Girls are more 
likely to skip breakfast while boys are more likely to eat breakfast daily.26 Skipping 
breakfast also increases the likelihood of obesity and results in higher BMIs in 
 adolescents age 9–11 years. In contrast, eating breakfast daily can help prevent inap-
propriate weight gain.27 Breakfast should include at least three food groups, such as 
grains, dairy, and fruit. It is best to choose nutrient and fiber-rich food to maintain 
satiety and minimize hunger. Sometimes eating at home is not an option; encourage 
patients to prepare meals ahead of time or purchase ingredients that are easily 

Table 5-3 Differential Diagnosis of Failure to Thrive

Inadequate caloric intake 
Incorrect preparation of formula (too diluted, too concentrated)
Unsuitable feeding habits (food fads, excessive juice)
Behavior problems affecting eating
Poverty and food shortages
Neglect
Disturbed parent–child relationship
Mechanical feeding difficulties (oromotor dysfunction, congenital anomalies, central nervous 
system damage, severe reflux)

Inadequate absorption
Celiac disease
Cystic fibrosis
Cow’s milk protein allergy
Vitamin or mineral deficiencies (acrodermatitis enteropathica, scurvy)
Biliary atresia or liver disease
Necrotizing enterocolitis or short-gut syndrome

Increased metabolism
Hyperthyroidism
Chronic infection (human immunodeficiency virus or other immunodeficiency, malignancy, 
renal disease)
Hypoxemia (congenital heart defects, chronic lung disease)

Defective utilization
Genetic abnormalities (trisomies 21, 18, and 13)
Congenital infections
Metabolic disorders (storage diseases, amino acid disorders)

Source: Niedbala 2005.23
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 portable to help meet the goal of eating breakfast. Combining fresh fruit and yogurt 
with high fiber dry cereal makes breakfast portable.

infant nutrition
Nutrition for the Premature Infant
Optimal nutrition is critical in the management of pre-term infants.1 Although no 
standard exists for the precise nutritional needs of infants born prematurely, current 
recommendations are developed to simulate the in-utero growth rate. Breast milk or 
fortified breast milk is considered ideal for the pre-term infant. Human milk fortifiers 
can be added to breast milk for the pre-term infant to provide additional calories, pro-
tein, zinc, calcium, phosphorous, DHA, and folic acid. Powdered formula can be used 
to fortify breast milk once the infant is discharged home. Breast milk provides many 
advantages to pre-term infants in the form of growth factors, immunity to infection, 
support for the developing gastrointestinal tract, and enhanced calcium and phospho-
rus profiles. Infants who are formula fed should receive specialized pre-term formulas 
in the nursery and be discharged on pre-term follow-up formulas to allow continued 
catch-up growth and improvement in bone mineral density during the first year of life 
(Table 5-4).9 It is suggested that these special formulas be used until 9–12 months 
corrected age (based on estimated date of confinement [EDC], not birth date).

Iron should be supplied to human milk-fed pre-term babies at 1 month of age 
(2 mg/kg/day) until one year.1 Formula-fed pre-term infants may also benefit from an 
iron supplement (1 mg/kg/day) in addition to the iron present in pre-term infant 
 formulas, through the first year of life.1 All infants who are breast-fed should be 
 supplemented with vitamin D (400 IU/kg/day) to support bone formation. Human 
milk powdered fortifiers and special formulas for pre-term infants supply between 

Case 1: Premature Infant

An African-American female whose chronological age is 4 months presents for a well-
child visit. PMH: 28-week gestation with retinopathy of prematurity (ROP), followed 
by ophthalmic care. Birth weight: 1300 g. Present weight is 2.7 kg. She is consuming 
Neosure Expert Care 22/cal/oz, 3 oz every 3 hours.
 • What is your recommendation for feeding and the introduction of solid food?
 • How would you plot her weight?
 • Would you draw any labs?

APPROACH: First adjust for prematurity: Months Chronologic Age minus Months 
Premature equals Months Corrected Age (4 months  – 3 months = 1 month Corrected) 
*Full term = 40 weeks, 4 weeks = 1 month.

Use WHO growth chart ≤2 years of age and correct for prematurity. Introduction of 
solid food is recommended at 4–6 months. Corrected age is 1 month so wait until 
4 months corrected age or 7 months chronologic age. Screen for anemia at 4 months 
chronological age; CBC with reticulocytes or H/H with reticulocytes. Premature babies 
are at risk for anemia due to low iron stores (80% of an infant’s iron stores develop in 
the third trimester), rapid growth, and frequent blood sampling in the NICU.
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Table 5-4 Indications and Types of Infant Formulas

Formula Indications Unique Properties Examples

Milk-based Breast milk substitute 
for term infants

+/− Iron Ready to feed, 
powder, or liquid 
concentrate
Variable whey casein 
(20 kcal/oz)
Contains DHA/ARA

Enfamil Lipil Similac 
Advance
Enfamil Lactofree
Similac Lactose-free
Enfamil AR  
(pre-thickened)
Good Start Supreme

Soy-based Breast milk substitute  
for infants with lactose 
intolerance or milk 
protein allergy*

Lactose-free, may contain 
sucrose or corn-free 
(20 kcal/oz) 
May contain fiber

Prosobee, Isomil Good 
Start Soy Essentials
Isomil DF

Premature Breast milk substitute  
for low-birth-weight, 
hospitalized pre-term 
infants

Low lactose Whey: casein 
60:40
High calcium and 
phosphorus
(20 and 24 cal/oz)
Contains DHA/ARA

Enfamil Premature Lipil 
Similac SpecialCare
Advance
Similac HMF
Enfamil HMF

Human Milk 
Fortifiers

Fortification of breast 
milk for pre-term  
infants

Increases calorie, protein, 
and vitamin/mineral 
content of breast milk

Similac HMF  
Enfamil HMF

Premature–
transitional

Breast milk substitute for 
pre-term infants >2.5 kg 
or discharge formula for 
pre-term infants

22 kcal/oz ready to feed  
or powder Contains  
DHA/ARA

Enfacare Lipil Neosure 
Advance

Older Infant Transition to whole milk Varies Good Start Essentials 
2 Enfamil Next Step, &  
w/Soy

Hypoallergenic Milk or soy protein 
allergy

Hydrolyzed protein 
Sucrose-free
Lactose-free

Nutramigen

Predigested Malabsorption Short 
bowel syndrome
Allergy

Lactose-free Hydrolyzed 
protein or free amino  
acids

Alimentum 
Pregestamil Neocate
Elecare

Fat-modified Defects in digestion, 
absorption, or transport 
of fat

Contains increased calories 
as MCT

Portagen (no longer 
recommended for 
infants) Alimentum
Pregestamil

Carbohydrate-
modified

Simple sugar intolerance Requires addition of 
complex carbohydrate 
to be complete

RCF 3232 A

Amino 
acid-modified

Inborn errors of 
metabolism

Low or devoid of specific 
amino acids that cannot  
be metabolized

Multiple products

Electrolyte and/
or mineral 
modified

Renal disease requiring 
decreased electrolyte  
and mineral content

Decreased potassium 
content Decreased calcium 
and phosphorus content

Similac PM 60/40

*Children allergic to milk protein may also be allergic to soy protein.
Source: Sue Konek, MA, RD, CNSC, CSP, LDN, The Children’s Hospital of Philadelphia, 2012. Used with Permission.
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400 IU/day vitamin D.1,28 Pre-term infants are at high risk for rickets of prematurity 
due to inadequate calcium intake early in life. Therefore, alkaline phosphatase, cal-
cium, and phosphorous levels should be monitored. When plotting the pre-term 
infant on the WHO growth chart after discharge from the hospital, correction for 
gestational age should be continued until age 2 years for linear growth and until age 
3 years for weight and head circumference.

nutrition for the term infant
Advocating Breastfeeding
The WHO and the American Academy of Pediatrics (AAP) strongly recommend 
exclusive breastfeeding infants for the first 6 months of life.29,30 Successful lactation 
depends on the knowledge and supportive attitude of Nurse Practitioners on both in 
pediatric and obstetric services, and hospital policies and practices conducive to the 
initiation and maintenance of breastfeeding. Many mothers will require support to 
successfully breastfeed their infants. Breast milk is the most complete form of 
 nutrition for infants, with a positive impact on health, growth, development, and 
immunity. Additionally, breastfeeding has been shown to improve maternal health, 
promote faster maternal weight loss to pre-pregnancy weight, and decrease the risk of 
maternal breast cancer. At 6 months post-partum, the target goal is 60.6%; 43.5% of 
infants born in 2006 were breast-fed at 6 months.18 At 1 year the target is 34.1%; how-
ever, 22.7% of infants born in 2006 were breast-fed at 1 year.18 Healthy People 2020 
target goals state that 81.9% of mothers should breastfeed their babies in the early 
post-partum period.18 The most recent CDC data state that three out of every four 
new mothers in the US start out breastfeeding in the first few weeks after birth. 
However, rates of breastfeeding at 6 and 12 months, as well as rates of exclusive breast-
feeding at 3 and 6 months, remain low.31 The Breastfeeding Report Card Outcome 
Indicators that collect data on initiation and duration of breastfeeding, report that 
75% of infants have been breast-fed, 33% exclusively breast-fed at 3 months, 13.3% 
exclusively breast-fed at 6 months (43% receiving some breastfeeding), and 22.4% 
partially breast-fed at 12 months.31

Benefits of Breastfeeding
Human milk is unique in its components and dynamic nutrient composition. 
Composition changes throughout lactation and provides a higher protein, more 

Key Points for Pre-Term Infants

●● Breast milk or fortified breast milk is considered ideal for the pre-term infant.
●● Breast or formula fed pre-term infants may benefit from iron supplementation in 

addition to formula in the first 12 months of life.
●● All breast-fed pre-term infants should be supplemented with 400 IU  vitamin D.
●● Pre-term infants are at high risk for rickets due to inadequate calcium intake: alkaline 

phosphatase, calcium, and phosphorous levels should be monitored.
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digestible mixture for pre-term infants. Its whey:casein ratio of 70:30 makes it more 
digestible than the 18:82 content of cow’s milk. Human milk contains the omega-3 
fatty acids arachidonic acid (ARA) and docosahexanoic acid (DHA) which are 
essential for visual function and neurodevelopment in infants. Carbohydrates, in the 
form of lactose and oligosaccharides, are easily digested, and supported by the 
 presence of the digestive enzyme lactase. Calcium and phosphorus, though present 
in lower levels than in cow’s milk formulas, are more bioavailable in breast milk to 
 support bone growth. Other micronutrients are adequate to meet the infant’s nutri-
tional needs until age 6 months when iron-fortified infant cereal should be intro-
duced. Human milk contributes to the maturation of the gastrointestinal tract and 
provides a host of bioactive factors, including secretory IgA, lactoferrin, lysozyme, 
nucleotides, all supporting the immunity of the child.24 Human milk protects against 
Crohn’s disease, lymphoma, and type 1 diabetes mellitus. Exclusive breastfeeding in 
the first half-year of life may prevent the early development of allergic disease in 
early childhood.32

Adequacy of Breast Milk
The best way to be sure that infants are receiving adequate amounts of breast 
milk is to monitor their growth and development. Thus, all infants should be seen 
regularly by their primary care provider. Milk production works on the principle 
of supply and demand. The more frequently an infant nurses, the more milk is 
 produced by the mother. Frequent nursing in the first few days of life (every 1–3 
hours), helps to stimulate initial milk production. Nurse Practitioners can encour-
age parents to estimate appropriate intake at home by monitoring to ensure their 
baby has at least six wet diapers a day and a minimum of three stools per day if 
they are breastfeeding, or two-to-three stools per day if they are drinking for-
mula. Although breast-fed infants consume less milk than formula-fed infants 
over a 24-hour period, and therefore have a lower energy intake, they are more 
energy efficient. By year three, breast-fed infants have a lower percentage of body 
fat and are rarely overweight. The breast-fed infant can control the flow of milk 
and this may help to explain why breast-fed infants are less likely to overfeed than 
formula-fed infants. The breast-fed infant adjusts feeding quantity according to 
its hunger and level of satiety, while bottle-fed infants are often fed until the  bottle 
is empty.

Mothers who breastfeed rely on the infant to self-regulate intake. This ability helps 
a growing child eat enough, but not excessively, which may improve self-regulation of 
food intake later in childhood. Breastfeeding also promotes good jaw and tooth 
development in the infant. For these reasons, human milk is considered the best 
source of nutrition for infants. Even so, there are some cautions that should be stated 
regarding breastfeeding. Women who are infected with HIV should not breastfeed.1 
A second area of caution involves a breastfeeding mother who is a strict vegetarian or 
a vegan. Several cases have been reported in the literature of infants with vitamin B12 
deficiency who were breast-fed by vitamin B12 deficient mothers with an extended 
history of vegan diets.33,34 Infants of vegan mothers should be monitored for signs of 
vitamin B12 deficiency which include lethargy, failure to thrive, developmental delay, 
or macrocytic anemia.
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Formula Feeding
Full-term infants who do not receive human milk can be adequately nourished with 
iron-fortified infant formulas during the first year of life. These formulas, designed 
to mimic human milk, have been greatly improved over the last 70 years.1 Standard 
cow’s milk-based formulas are the feeding of choice when breastfeeding is not used. 
Modification of the whey:casein ratio to increase the whey content has improved 
protein digestibility. As in human milk, lactose is the major carbohydrate. Only iron-
fortified formulas should be offered to infants, as iron has a critical role in brain 
growth. In the past, low iron formulas were recommended for infants with constipa-
tion. However, well-controlled studies have consistently failed to show any increase 
in the prevalence of fussiness, cramping, colic, or constipation with the use of iron- 
fortified formulas.1 In 1999, the AAP stated there was “no role for the use of low-iron 
formulas in infant feeding and recommends that all infant formulas be fortified with 
iron”1 Standard infant formulas contain a caloric density of 67–70 kcal/dL (20 kcal/
oz). The usual intake of 150–200 mL/kg/day will provide 100–135 kcal/kg/day. The 
fat composition of formula has changed with the recent addition of ARA and DHA. 
Whether addition of these omega-3 fatty acids will have a long-term effect on 
growth, visual development, information processing skills, or IQ, is not known.35 
Infant formulas other than standard cow’s-milk-based formulas may be indicated 
for some infants.

Soy protein formulas are lactose-free and constitute approximately 25% of all for-
mulas sold. Soy protein-based formulas are not recommended for pre-term infants of 
less than 1800 g to reduce the risk of osteopenia.1 Phytates in soy protein bind cal-
cium, resulting in decreased bioavailability for bone mineralization. Soy formulas are 
successfully used by vegetarians and indicated for infants with a cow’s milk allergy. 
Soy formulas are also appropriate for the rare infant with lactase deficiency or galac-
tosemia. Soy formulas may be used for secondary lactose deficiency following a pro-
longed gastroenteritis. Infants with these symptoms should be rechallenged with their 
regular formulas within 1 month.

Special formulas have been developed for babies with unique requirements. Protein 
hydrolysate formulas provide nutrition for infants who cannot digest or are intolerant 
of intact cow’s milk protein. These are the preferred formulas for infants with cow’s 
milk and soy protein intolerance and for those with gastrointestinal or hepatobiliary 
diseases such as biliary atresia or protracted diarrhea. These formulas may contain 
varying amounts of medium-chain triglycerides (MCTs) to facilitate fat absorption. 
Formulas containing free amino acids are also available for infants with extreme pro-
tein hypersensitivity who cannot tolerate hydrolyzed formulas. These formulas are 
very expensive and should be used only when needed. Cow’s milk of any kind, as well 
as goat’s milk, evaporated milk, or other milks should not be used during the first 
12 months of life. The protein in cow’s milk can cause chronic gastrointestinal blood 
loss and subsequent iron deficiency anemia. The higher content of protein, sodium, 
potassium, and chloride in cow’s milk provides an inappropriately high renal solute 
load. The level of essential fatty acids, vitamin E, and zinc in cow’s milk are inadequate 
for infants. Skim milk should not be given to infants younger than 2 years due to its 
excessive protein and inadequate fat content. The wide variety of formulas available, 
both standard and specialized, are reviewed in Table 5-4.
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Complementary Foods (Solid Foods)
Recommendations for the introduction of complementary (solid) foods have changed 
over the years.36 In the past, health care professionals recommended that children 
be introduced to solid foods as early as the first month of life. Today, the consensus 
among pediatric clinicians is to delay introducing solid foods until the child is 
between 4 and 6 months of age. This recommendation is supported by both the AAP 
and the WHO. Both organizations support exclusively breastfeeding for the first 
6 months. Introduction of solid foods earlier than 4–6 months may result in the devel-
opment of food allergies. Furthermore, infants are not physiologically ready to accept 
solid foods from a spoon until their protrusion reflex becomes extinguished at 
approximately 4 months. The development of head and neck control and coordina-
tion of oral musculature at 3–4 months will also prepare the infant for solids after this 
time. A firm consensus on the progression of complementary foods does not exist. 
Review of practices in developed countries reveals a wide variety of recommendation 
for beginning foods. Guidelines on how to feed infants as they transition to solid food 
are shown in Table 5-5.

Eating Habits of Children
Knowledge of current intake patterns can assist in providing guidance to families 
on how to feed their toddlers in order to improve their nutritional intake. The 2002 
Feeding Infants and Toddlers Study (FITS) surveyed 3022 US families with infants 
and toddlers age 4–24 months to see how nutrition in these children compared 
with current recommendations and DRIs.37–41 This randomized survey was  conducted 
through phone interviews using a 24-hour recall. Findings indicated that solid foods 
starting at the appropriate time and early introduction of whole cow’s milk 
(<6 months) was uncommon. By 24 months some infants drank little or no milk. It 
was suggested that this might set the stage for decreased milk consumption into 
childhood and adolescence. Toddlers as a group had energy intakes greater than that 
recommended by the DRIs. Of concern, 18–33% of infants and toddlers between 
ages 7 and 24 months did not consume any vegetables and 25% did not consume any 
fruits.38 French fries emerged as a commonly eaten vegetable, even in children as 
young as 9 months.

Also of concern was that almost 50% of 7–8 month old infants were already 
 consuming sweets, desserts, and sweetened beverages, which increased through 
24 months. After the first year of life, family eating patterns came into play.37 For this 
reason, family-based approaches to food guidance are needed. The researchers of the 
FITS study recommended that parents be encouraged to offer a wide variety of 

Key Points for Term Infants

●● Support and encourage breastfeeding as part of the newborn infant assessment.
●● Carefully monitor growth and development to ensure adequate breast milk intake.
●● Only iron fortified formulas should be offered to term infants.
●● Cow’s milk and goat’s milk should not be used during the first 12 months of life.
●● Complementary foods should be initiated between 4 and 6 months of age.
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 vegetables and fruits on a daily basis. This recommendation should emphasize inclu-
sion of dark green, leafy, and deep yellow vegetables as well as colorful fruits. Sweets 
and desserts should be offered only occasionally, instead offering nutrient-dense food 
for dessert such as fruit, cheese, yogurt, and cereals. Beverages should consist of 
water, limited amounts of 100% fruit juice, and low-fat milk for children over 2 years 
of age. The practice of offering toddlers several snacks daily was commonly observed. 
Because toddlers received about 25% of their calories from snacks, the importance of 
providing planned nutrient-rich foods at snack-time becomes apparent. Five servings 
(serving = 1 tablespoon/year of age) of fruit and vegetables daily as well as three 
 servings of dairy foods should remain a goal for toddlers.42

Introducing New Foods
In order to detect a potential food allergy, new foods should be introduced to infants 
one at a time with at least 3 days between new items. Dietary recommendations for 
children in families with a history of food allergies or asthma suggest avoidance of 
dairy products until 1 year of age, avoidance of eggs until age 2, and avoidance of 
peanuts, tree nuts and fish/shellfish until age 3. High risk children are those with 
 parents or siblings with any allergies, including hay fever or pet allergies (FAAN).43 
The Food Allergy and Anaphylaxis Network (FAAN) is an excellent resource for fam-
ilies with food allergies. When preparing foods, it is important that salt and sugar not 
be added, to prevent infants from developing a preference for these tastes. Babies 
often prefer foods warmed to room temperature. If a microwave is used to warm 
foods, the food should be mixed well and temperature tested to avoid burning the 
infant’s mouth. Table  5-6 outlines important feeding tips for infants and young 
 children. Although there is no consensus on the exact order for the introduction of 
complementary foods, the following order is commonly used.

Table 5-6 Tips on Feeding Your Infant

•  Avoid laying your baby down with a bottle to prevent ear infections and tooth decay.
•  Introduce only one new food every 3 days to detect sensitivities or allergies.
•  Avoid overfeeding. Stop feeding when baby turns away from food or shows disinterest.
•  Use a baby spoon to feed cereal and other foods. Do not put cereal in the bottle.
•  Feed only breast milk for the first 6 months, formula until 4–6 months — no solid foods.
•  Throw away unused formula from a bottle after each feeding.
•  Use formula or breast milk, not cow’s milk, until your baby’s first birthday.
•  Limit juice intake to less than 4–6 oz/day beginning after 6 months and dilute with water.
•  Avoid offering sweet desserts, candy, soft drinks, fruit-flavored or sweetened drinks, or 

sugar-coated cereal to infants and children.
•  Avoid adding sugar or salt to baby’s food. Check labels for added sugar and salt.
•  Feed baby food from a bowl, not from the jar.
•  Avoid hard and round pieces of food that can cause choking (whole grapes, raw carrots, 

popcorn, hot dogs, peanuts).
•  At 1 year of age, initiate whole cow’s milk. Encourage milk in a cup rather than a bottle.
•  Consider offering vegetables before fruit to avoid setting up a preference for sweets.
•  Avoid adding honey to baby food, as it may contain bacteria, which can cause botulism in infants. 

Honey may be used after 1 year of age.

Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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Cereals In the US, the most common initial solid food is iron-fortified rice cereal. It is 
recommended that this and other foods not be started before 4 months of age. Rice 
cereal, fortified with iron, is unlikely to cause allergies and is usually well tolerated. It is 
 common practice to give one or two tablespoons of rice cereal, mixed with breast milk or 
infant formula, in the morning. There is no absolute with regard to the introduction of 
solid foods and various cultures and ethnic groups vary in this practice. The cereal should 
be mixed to a consistency similar to that of apple sauce, with adjustments made for the 
child’s preference. Cereal should always be fed from a small spoon. Eating is a new skill 
which may take the infant a few weeks to master. The practice of putting cereal in a bottle 
of formula should be avoided. Studies show this does not help  children to sleep through 
the night and may lead to over-feeding and possibly  choking, especially if a larger hole is 
cut into the nipple. Oat or barley infant cereal may be tried after allowing 4 days to detect 
any allergic reaction. Wheat and mixed infant cereals should not be given to young 
infants, as wheat is a common allergen. These cereals can be added later in the first year.

Vegetables Cooked, strained vegetables, without salt or spices, either homemade 
or purchased baby food, are appropriate to start at 6–8 months of age. There is no 
evidence to  support introducing foods in a particular order.1 Even so, some practi-
tioners believe that vegetables should be introduced before fruits to prevent the infant 
from developing a preference for sweets. Salt and spices should be avoided in infant 
feeding, especially for families preparing homemade infant foods. Raw vegetables 
that are soft may be introduced at one year. Some hard vegetables, such as carrots, 
should be avoided until the eruption of top and bottom molars, to prevent choking.

Fruits Cooked, strained, and pureed fruits, purchased as baby food or homemade, 
(without sugar) may be started after rice cereal. Fresh, mashed bananas can also be 
introduced at this time. Peeled, soft fruits such as pears and peaches may be cut into 
small pieces and started at 8–10 months of age. As with vegetables, hard fruits such as 
apples should be delayed until the child can easily chew harder foods. Juices, such as 
apple, made from 100% fruit, may also be offered, but in small quantities — less than 
4–6 oz/day until 1 year is recommended by the AAP.1 Excess juice consumption can 
lead to  diarrhea due to high fructose and sorbitol content of fruit juices, as well as 
excessive weight gain.

Eggs Cooked egg yolks may be introduced to infants without a history of food 
 allergies. Egg whites should be delayed until 1 year of age because of the potential risk of 
inducing egg allergy in younger infants. (Allergy to egg may delay or limit adminis-
tration of vaccines that are produced with eggs.)

Meats Ground and finely chopped chicken, meats, and fish, either homemade or 
 purchased as baby food, are generally introduced after fruits and vegetables are well 
tolerated. Meat is a rich source of iron and zinc, nutrients that are limited in human 
milk alone.

Starch/carbohydrate Children enjoy pasta, spaghetti and dry cereals, and these can be 
added to the diet later in the first year. These foods should not be used in place of more 
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nutrient-rich foods, such as fruits and vegetables. Suggest whole wheat breads and pas-
tas and whole grain pastas to help children learn to acquire a taste for these early on.

Iron Fortified Cereals The prevalence of iron deficiency in the US has decreased over 
the last 20 years due to increased iron supplementation of infant cereals and formulas 
and supplemental food programs for low-income families, such as the Women, Infants 
and Children (WIC) program. Even so, Healthy People 2020 reported that 9% of children 
aged 1–2 years, and 40% of children aged 3–4 years are iron  deficient.18 Altered behavior 
and brain function, including learning difficulties, have been reported in iron-deficient 
infants and toddlers.44 Some studies have questioned whether iron supplementation 
before 6 months would benefit breast-fed infants. Friel and colleagues found better visual 
acuity in breast-fed infants who were supplemented with iron.45 Even small amounts of 
iron may be of benefit to the developing brain. Though practice change is not warranted 
in this regard at present, it is critical that iron-rich foods be among the initial foods intro-
duced during the first year. Iron-rich foods, including iron-fortified cereals, red meat, 
dark-green leafy vegetables, and dried fruit such as raisins and prunes, should also 
be consumed regularly throughout childhood. Raisins should be soaked in hot water, 
cooled, and mashed for young children to reduce the risk of choking.

Fats Children under 2 years of age need a high-calorie diet to help ensure normal 
brain development and to support rapid growth. Fat in the diet allows young children 
to achieve their caloric goals. Essential fatty acids are especially important for normal 
brain development. Therefore, the AAP recommends that dietary fat should not be 
limited prior to age 2.1 After 2 years of age, low-fat dairy products (1% or 2% milk and 
low-fat yogurt and cheese) and limited consumption of high fat foods (such as fried 
foods, ice cream, and pizza) are part of a strategy to help prevent children from 
becoming overweight or developing cardiovascular risk.

Special care to avoid choking During the first year of life and up to age 4, foods 
should be prepared to promote swallowing without the risk of aspiration. In addition, 
parents should not leave children alone when eating meals or snacks to guard against 
choking events (Table 5-7).

Table 5-7 Foods to Avoid Before Age 3–4 to Prevent Choking

•  Carrots (unless cooked until very soft).
•  Chewing gum.
•  Chunks of meat.
•  Hard candy.
•  Nuts.
•  Popcorn.
•  Raw apples or pears.
•  Seeds.
•  Whole grapes (may be cut into small pieces).
•  Whole or large sections of hot dogs.

Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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Detecting Food Allergies
Food allergies and food hypersensitivity reactions occur in 2–8% of children less than 
3 years of age.1 Approximately 2.5% of infants will experience allergic reactions to 
cow’s milk in the first 3 years of life, 1.5% to eggs and 0.6% to peanuts. Approximately 
85% of these will later become tolerant to milk and eggs (within the first 5 years of 
life). Even peanut allergy may be “outgrown” by 20% of children.

The gradual introduction of new foods (one new food every 3 days) starting after the 
age of 6 months, may reduce allergy risk and allow for the identification of foods which 
fit the definition of food hypersensitivity. Parents should be aware that swelling of the 
lips and face, skin rash, vomiting, or diarrhea are symptoms associated with food 
allergy. Once identified, strict avoidance of an offending food is the only way to prevent 
the allergic response. The challenge of treating food allergies occurs when children are 
allergic to many foods, sometimes requiring avoidance of whole groups of foods.36

Vitamin and Mineral Supplements
If children eat a varied diet, they should not require supplements. A very picky eater 
may benefit from a daily multi-vitamin/mineral supplement. At certain times during 
childhood, a few vitamins and minerals may be insufficient including calcium, 
 vitamin D, vitamin K, fluoride, and iron.

Definitions of Food Allergies

Adverse reaction: Clinically abnormal response believed to be caused by an ingested 
food or food additive.

Food hypersensitivity (allergy): Immunologic reaction resulting from the ingestion of 
a food or food additive.

Food anaphylaxis: Classic allergic hypersensitivity reaction to food or food additives 
involving IgE antibody and release of chemical mediators.

Food intolerance: General term describing an abnormal physiologic response to an 
ingested food or food additive; can include idiosyncratic, metabolic, pharmacologic, or 
toxic responses.

Source: American Academy of Allergy and Immunology Committee on Adverse Reactions to 
Foods. 2010

Key Points for Children with Food Allergies

●● Eight foods account for 90% of all food allergies: peanuts, tree nuts (such as walnuts 
or almonds), eggs, milk, fish, shellfish, soy, and wheat.

●● Allergies to milk, wheat, or eggs require careful avoidance of many foods, as these 
ingredients may be “hidden” in many foods.

●● Soy protein is also widely used in prepared foods.
●● Children who are allergic to the foods that make up critical groups, such as dairy, may 

benefit from consultation with a dietitian to identify inadequacies and help plan a diet 
that meets all of their nutrient requirements while avoiding the offending foods.
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Calcium Children who consume the recommended amounts of dairy foods for their 
age (milk, yogurt, cheese) will receive adequate calcium. Those who do not consume 
three servings of dairy foods everyday may require a calcium supplement. Calcium 
needs are particularly high for adolescents who increase height by 20% and gain 50% 
of adult skeletal mass during this period. Food sources of calcium are shown in 
Appendices G and H.

Vitamin D The AAP recommends that all babies, including those who are exclusively 
breast-fed, receive vitamin D within the first 2 months of life. Infant formulas provide 
adequate vitamin D.28,29 Breast-fed infants should receive 400 IU/daily in a supple-
ment. Vitamin D intake through the use of fortified dairy products should  continue 
through  childhood, and especially adolescence, to support development of a healthy 
skeletal structure. Food sources of vitamin D are show in Appendix B.

Vitamin K Newborn babies are given vitamin K, in injection form, soon after birth 
for prophylaxis against hemorrhagic disease of the newborn, now called vitamin K 
 deficiency bleeding (VKDB).

Fluoride A supplement of fluoride is recommended for infants 6 months or older 
who are breast-fed or living in an area without fluoridated water. Infants aged 
7–12 months require 0.5 mg/day, 1–2 years: 0.7 mg/d, 3–8 years: 1 mg/d. Primary care 
Nurse Practitioners should determine fluoride levels in their communities to guide 
adequate dosing of fluoride for children.

toddler and Preschool nutrition
After the rapid growth spurt of the first year of life, the normal decrease in food 
intake of 2 year-olds associated with a slowed growth rate may cause concern in unin-
formed parents. Toddlers’ intake will vary depending on the timing of their growth 
spurts. In order to meet the nutritional needs of children between 2 and 5 years of age, 
small nutrient-rich meals and snacks are needed. It is recommended that a small 
snack be given between each meal and at bedtime. Parents need to know that a smaller 
appetite, varying from day to day, is normal for children at this age.

Portion Sizes for Toddlers
My Plate provides excellent guidance regarding portion sizes of all foods and a wealth 
of information on meal planning for people of all ages, based on age, sex, and activity 
level.21 For toddlers, it provides an interactive tool that allows parents and clinicians 
to estimate calorie needs based on physical activity level. These calorie needs are 
then used to choose the appropriate sample meal plan based on a specific number 
of  serving sizes for each food group. Sample menus are also available for a range of 
calorie levels.

Beverages
The healthiest drinks for young children over the age of 3 years are low-fat milk 
(1%) and water. Many parents allow children to drink large amounts of fruit juice, 
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fruit-flavored drinks, sweetened beverages, or soda. This practice contributes to 
excessive weight gain, poor dental health, and inadequate vitamin and mineral intake. 
The AAP recommends limiting juice to 4–6 oz/day for 1–5 year-olds.1 Fresh fruits 
should be recommended, as fruit has added nutrients and fiber. Only pasteurized 
juices should be offered to children. Nurse Practitioners should discourage parents 
from offering children sweetened beverages, soda, sports drinks, and any fruit drinks 
that are not 100% juice. Nurse Practitioners may suggest the use of non-nutritive 
sweeteners (aspartame, sucralose, acesulfame potassium, etc) in some scenarios. The 
American Dietetic Association supports the use of non-nutritive sweeteners as part 
of a varied diet and recognizes their role in reducing the percentage of total caloric 
intake from refined carbohydrates. In an era where  toddlers and children are con-
suming above the maximum recommended 25% of total caloric intake from sugar, 
non-nutritive sweeteners may help to reduce caloric intake from sugars without the 
concern for adverse health effects.

Importance of Role Modeling
Parents must realize the important role they play in shaping the food habits of their 
children. The influence of family eating patterns is seen in children aged 2–4 years 
and may become more pronounced with increasing age.12 Parental modeling does 
impact children’s food choices. Research by Hart, Raynor and Jelalian demonstrates 
that role modeling may begin as early as the introduction of complementary foods, 
indicating the importance of parent modeling on children’s diets.46

Sample Menu: 1–2 years old

Breakfast: 2 mini whole grain waffles with low-sugar syrup, 4 oz of fruited yogurt, and 
4 oz of dilute orange juice (half juice, half water)
Snack: 1/2 cup fruit salad and 4 oz of whole milk
Lunch: 1/2-1 cup of macaroni and cheese with green beans, 4 oz milk, and 1/2 banana
Snack: 2 graham crackers and 4 oz dilute apple juice
Dinner: 2 oz white-meat chicken with 1/2 cup cooked brown rice, 1/2 cup soft broccoli 
florets, 2 slices of cucumber, and 4 oz of whole milk

(Note: After 2 years, low-fat milk should be used instead of whole milk.)

Source: Darwin Deen, MD, MS, and Lisa Hark, PhD, RD, 2012. Used with permission.

Sample Menu: 3–5 years old

Breakfast: 1/2 cup low-sugar whole grain cereal with low-fat milk and 1/2 sliced banana
Snack: Apple with a slice of low-fat cheese and 8 oz of water
Lunch: Turkey slices on whole wheat bread and a peach with 6-8 oz low-fat yogurt
Snack: 4 graham crackers, mandarin oranges in own juice, and 4 oz low-fat milk
Dinner: 3 meatballs in tomato sauce with string beans and tomatoes and 4 oz low-fat milk
Snack: 1/2 cup seedless grapes

Source: Darwin Deen, MD, MS, and Lisa Hark, PhD, RD, 2012. Used with permission.
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Family Meals
Eating together as a family is important for many reasons: children learn that 
 mealtime is a structured setting where healthy foods are served and family meals help 
children to develop both communication skills and healthy eating habits. Meals eaten 
together are the perfect opportunity for parents to serve as role models for good 
nutrition. Habits such as eating nutritionally balanced meals can be more easily 
 established when parents and children do this together. Meals also offer an opportunity 
to relate as a family and talk about the day’s events.

Teaching Toddlers About Food
Teaching toddlers about food, how it is prepared and how it helps their bodies grow, 
can increase their interest in eating a varied and healthy diet. Taking toddlers to the 
grocery store, farmers’ markets, or to a working farm will increase their knowledge 
and curiosity about food and how it nourishes their bodies. Encourage parents to 
shop for and prepare healthy foods with their toddlers. Even younger toddlers can 
help prepare snacks and develop motor skills by spreading peanut butter on crackers 
and toast or mixing vegetable dip. Involvement in meal and snack preparation can 
help them enjoy nutritious foods even more.

Managing the “Picky eater”
The “picky eater” typically presents when a child is between the ages of 1 and 3 years, 
and can last up to age 5. Picky eating during childhood is very common and does not 
typically lead to nutritional problems. Studies show that most toddlers who skip 
meals will meet their nutritional needs and are good at intuitively regulating caloric 
intake47 Offering a new food once is not enough, parents should be advised that 
repeated exposures to new foods (up to 15 times) may be needed for their acceptance.48 
Parents’ responsibility is to determine what foods will be presented and when.22 

Key Points for Toddler and Preschool Nutrition

●● Decrease in oral intake is appropriate and corresponds to a slowed growth rate in 
comparison to infancy.

●● Smaller appetites and varying eating patterns are common and normal.
●● Parents are important role models and should choose and prepare healthful foods 

while the child decides how much they should eat.
●● Family meals are important to develop lifelong communication skills as well as healthy 

eating habits.
●● Picky eating does not usually lead to nutritional problems; toddlers are good at intui-

tively balancing caloric intake with output. Parents should not become short-order 
cooks to meet the needs of toddlers.

●● Nurse Practitioners should be concerned about picky eating when a child is not 
 gaining weight or growing appropriately, or when significant food refusal continues 
for more than 1 month.
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Parents must trust that the child can self-regulate energy intake. It is also important 
for parents to not strictly force or prohibit foods, as research has shown strict dietary 
control results in both increased intake when not under parental control as well as 
outright refusal of forced foods.48

During the second year of life, the decrease in growth velocity may result in 
 appetites that seem to wax and wane. Children who are allowed to “graze” or drink 
juice between meals may not be hungry at mealtime. Snacks should be planned, 
 leaving a reasonable time period before meals (2–3 hours). It is important for Nurse 
Practitioners to convey to parents that children have small stomachs. Portion sizes 
should be small, served on small plates with small cups. Food jags, in which only a 
few foods will be eaten over several weeks or months, are common. These periods are 
often a sign of developmentally appropriate increasing independence. The less pres-
sure that parents impose for children to eat specific foods, the greater the likelihood 
that this phase will pass. Tips for coping with a picky eater are shown in Table 5-8. 
Children that demonstrate difficulty gaining weight or decline in percentiles on the 
growth chart are a concern and require further medical evaluation.

When to Be Concerned
Parents are often concerned about possible nutrient deficiencies in their children 
who refuse to eat fruits and vegetables. While certainly a theoretical concern, it rarely 
becomes a health problem.1 Nurse Practitioners should be concerned about the picky 
eater when the child is not gaining weight or growing appropriately, or when significant 
food refusal continues for more than 1 month. If the diet is markedly restrictive so 
that macro-and/or micro-nutrient intake is very low (calcium, protein, iron), consul-
tation with a registered dietitian is useful to guide families and determine the need 

Table 5-8 Encouraging Healthy Eating Habits in Preschool Children

•  Serve fruits and vegetables every day, at meals and snacks. Keep canned fruit such as pineapple, 
peaches, and mandarin oranges in their own juice on hand for quick snacks.

•  Provide milk (low-fat for children over 2 years) and water for meals or snacks. Limit juice to 
4–6 oz/day.

•  Do not be afraid to say no to junk food, chips, soda, candy, or sweets.
•  Serve small portions on small plates and small cups. Let the child regulate his or her own intake. 

Serving large portions and insisting on a “clean plate” can lead to overeating and the loss of 
self-regulation.

•  Do not use dessert as a reward (“finish your vegetables or you won’t have dessert”) — dessert is 
part of the meal and should be no more desired than the meal itself. Serve healthy desserts 
when possible.

•  When a child says they have finished, allow them to take their plate to the sink and return 
to the table while parents finish. Appropriate activities or books will allow the child to enjoy 
this time.

•  Keep a cabinet full of healthy snacks for the child’s choosing at snack time.
•  Try to dine as a family whenever possible.
•  Limit TV/computer time to less than 2 hours a day.
•  Encourage your child to be physically active (children need at least one hour of activity/day).
•  Offer family activities to promote exercise.

Source: Sue Konek, MA, RD, CNSC, CSP, LDN. The Children’s Hospital of Philadelphia, 2012. Used with permission.
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for supplements. Referral to a Feeding Team Program may also be appropriate if the 
food refusal and pickiness requires behavioral modification treatment. Toddlers that 
demonstrate difficulty gaining weight or are crossing or declining in percentiles on 
the growth chart require further medical evaluation.

Setting the Stage for Healthy Eating
Supporting Healthy Self-Regulation for Toddlers  
and Preschool Children
At this stage in their development, children become increasingly aware of the environ-
ment in which they eat and the social aspects of eating. Fostering independence, while 
promoting healthy eating habits, becomes vitally important. In these formative years, 
the division of responsibility for nutrition should be set.

●●  The parents and caregivers are responsible for providing a varied and healthy diet, 
in age-appropriate amounts. This should be done in a consistent and calm setting 
and with minimal distraction or  television. Whenever possible, children should 
eat with family members.

●● The child is responsible for deciding how much to eat at a given meal and to select 
which of the foods presented to eat. After an adequate amount of time (15–20 minutes), 
they should be allowed to leave the table and have an opportunity to eat again at the 
next planned meal or snack.

●● Dessert and other sweets, should not be used as a bribe to get children to eat their 
vegetables or finish everything on their plate.

nutrition for School-age children
Nurse Practitioners have the opportunity to provide anticipatory guidance for school-
aged children (ages 6–12). They continue to need nutritious foods and snacks and 
are now are able to help with meal preparation. Children at this age have a steady but 

Case 2

A 24-month-old boy presents for a well-child visit. His mother is concerned that he 
doesn’t eat and states he will only eat macaroni and cheese. He will not eat vegetables. 
He sometimes skips meals. The mother says she tries to force him to eat but he refuses. 
PMH: SVD, Full-term. He is at the 50th percentile for height and weight and 40th percentile 
for head circumference. His growth has been consistent.

APPROACH: Reassure the mother that her child is growing normally by showing her 
his growth chart. Explain that it is normal to have food jags. Suggest offering a different 
food, for example, a vegetable with his favorite food (macaroni and cheese). Remind her 
not to force him to eat and to reduce focusing all her attention on him during meal time. 
This will reduce the overall tension and stress that has been created at meal time. Assess 
his juice and milk intake. Make sure he is not having a snack right before a meal. 
Toddlers have small stomachs. Educate about appropriate portion sizes. Suggest that the 
mother write down what he eats for one week. Follow up as needed.



104  Section 2 Nutrition During the Lifespan

slow rate of growth, and usually eat four to five times a day, including snacks. Many 
food likes and dislikes are established during this time, and their eating habits are 
influenced by family, friends, and television. School-aged children are often willing to 
eat a wider variety of foods. It is important for them to eat healthy after-school snacks 
because these snacks may contribute up to one-third of the total calorie intake for 
the day. School-age children require enough fuel to get them through the day and to 
support attentiveness and brain development.

Serving Sizes for School-aged Children
School-aged children need to eat three meals and at least one snack each day. Breakfast 
is important to start every day while lunch is most often the meal consumed outside 
the home. Review menu choices with children to help them with their selection of 
healthy meals. Packing lunch can also help children to select healthy food. Snack time 
is the perfect opportunity to serve fruits and vegetables to help children to achieve the 
goal of three to four servings per day. Dinner is an opportunity to allow children to 
select from a variety of healthy choices. My Plate (www.choosemyplate.gov) provides 
excellent guidance regarding portion sizes of all foods and a wealth of information on 
meal planning for people of all ages, based on age, sex, and activity level.21 My Plate 
guidelines for children 6–12 are as follows:

●● Grains: 5–6 oz/day - make half whole grains.
●● Vegetables: 2–2½ cups/day.
●● Fruits: 1½–2 cups/day.
●● Dairy: 3 cups/day.
●● Meat and beans: 5–5½ oz/day.

Physical Activity
The CDC recommends at least 60 minutes of moderately intense physical activity 
most days of the week for all children and adolescents. Aerobic activity should make 
up most of the 60 or more minutes of physical activity each day. Include muscle 
strengthening activities, such as gymnastics or push-ups, at least 3 days per week as 
part of the 60 or more minutes. Include bone strengthening activities, such as jumping 
rope or running, at least 3 days per week as part of the 60 or more minutes. The role 

Sample Menu: 6 years old

Breakfast: 1 cup low sugar whole grain cereal with 1/2 cup 1% milk, 1/2 banana sliced 
onto cereal, and 4 oz orange juice
Snack: 1/2 whole wheat bagel with 1 teaspoon margarine (soft tub) and 4 oz apple juice
Lunch: 1 cup cheese ravioli with sauce, 1 slice whole wheat bread with margarine, 
6 baby carrot sticks with low-fat ranch dressing, 4 oz fruit cocktail canned in its own 
juice, and 1/2 cup 1% milk
Snack: 4 graham cracker pieces and 1 cup 1% milk
Dinner: 1 baked chicken leg, 1 baked potato with margarine, 1/2 cup steamed broccoli, 
1 slice whole wheat bread, 1/2 orange sliced in quarters, and 1 cup 1% milk

Source: Darwin Deen, MD, MS, and Lisa Hark, PhD, RD. 2012. Used with permission.
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of physical activity in balancing the energy equation in order to prevent children 
from becoming overweight cannot be overstated.11 As with food and eating, parents 
must set a positive example by leading an active lifestyle, and making physical activity 
part of the family’s daily routine. Physical activity should be fun and can include team 
sports, individual sports, walking, running, skating, bicycling, swimming, jumping 
rope, and playground activities. Activity should be age-appropriate and safety should 
be ensured with helmets, wrist pads, and kneepads.

The AAP recommends restricting sedentary activity to 2 hours or less each day.1 
Parents should be advised that children under the age of 2 years should not watch 
television. By limiting screen time which includes television, video games, and 
 computers, children have been shown to engage more in active play. Active play will 
assist with weight control.

nutrition during Adolescence
Teenage Specific Needs
Children aged 11–18 years have increased needs for nutrients as they progress 
through puberty, the second major growth period of life. During puberty, energy 
needs increase to allow attainment of the individual’s growth potential. Though boys 
and girls have different energy requirements, both need extra protein, calcium, and 
iron. The greater influence of peers with a variety of dietary patterns, the increased 
frequency of meals consumed away from home, and the adolescents’ need for control, 
profoundly impact their food choices. Nurse Practitioners can help teens and their 
parents focus on physical activity as a method of weight control rather than calorie 
reduction. Emphasis on including key nutrients (calcium and iron are at the greatest 
risk for deficiency) rather than restricting intake gives teens the opportunity to prac-
tice independence by choosing what foods they would like to eat, rather than setting 
up a power struggle with food dynamics.

Serving Sizes
Serving sizes of each food group (e.g. 1 cup milk = 1 serving) for teenagers are identical 
to that of adults. The number of servings per day are calculated based on caloric need, 
which is determined by body size and physical activity levels. Most male teenagers 
will need to eat from the 2800 calorie food pattern while most females will meet 
requirements with the 2200 calorie food pattern. Choosemyplate.gov can help teens 
and Nurse Practitioners determine the correct servings sizes of each food group that 
are appropriate to meeting the needs for growth.21

Key Points for School-Aged Children

●● Breakfast is the most important of the three meals each day school children consume.
●● 1–2 snacks usually complete daily nutritional requirements.
●● The CDC recommends at least 60 minutes of moderately intense physical activity 

most days of the week for children and adolescents.
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Risk of Calcium Deficiency
Adolescents with a poor diet may be at increased risk for vitamin and mineral 
 deficiencies, most notably riboflavin, calcium, and iron. Bone mineral content peaks 
in adolescence and young adulthood, then declines with age. Maximizing peak bone 
mineral density early in life can help prevent osteoporosis with advancing age.49 Many 
teenage girls are not meeting their calcium requirement of 1300 mg per day during 
adolescence. The inclusion of four servings of low-fat dairy foods each day in a teen’s 
diet should be discussed with both the parent and the patient themselves. Food 
sources of calcium are shown in Appendices G and H.

Risk of Iron Deficiency
The rapid growth rate during puberty increases iron requirements for males and 
females. Vigorous exercise, such as running and dancing, further increases require-
ments. Teenage girls require additional iron due to menarche, with those from ages 
12 to 18 requiring 15 mg of iron daily. To achieve this intake, Nurse Practitioners 
should encourage consumption of lean red meat, iron-rich fruits such as dried fruits 
(raisins), vegetables such as fresh spinach, and iron-fortified breakfast cereal. Vitamin 
C enhances non-heme iron absorption when consumed together with iron-rich 
foods. Food sources of iron are shown in Appendix L.

Teenage Pregnancy
Teenagers who become pregnant require the calories and nutrients needed for ado-
lescent growth, as well as additional key nutrients needed during pregnancy (folate, 
vitamins A, D and C, magnesium). It is especially important for Nurse Practitioners 
to spend time counseling teen mothers on nutritional issues as most teenage women 
are deficient in at least one key nutrient (see Chapter 4).

Teenagers and Exercise
The teen athlete requires increased calories and protein, depending on the activity. 
With normal appetites, most adolescents will eat enough to meet their energy require-
ments. The most essential and often neglected nutrient requirement in an athlete’s 
diet is water.1 Hydration is especially important for those involved in endurance 

Key Points for Adolescent Nutrition

●● Adolescents aged 11–18 years have increased needs for nutrients as they progress 
through major growth periods.

●● Greater influence of peers with varied dietary patterns, increased frequency of meals 
consumed away from home and adolescent need for control impacts adolescent food 
choices.

●● Adolescents are extremely high consumers of refined carbohydrates through added 
sugars. Nutrition counseling should focus on decreasing intake of soft drinks and 
other high sugar beverages.

●● Adolescents are also at risk for calcium and iron deficiencies. Dietary counseling 
should target appropriate intake of these nutrients.
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sports during hot weather. An athlete exercising in hot/humid weather may lose more 
than 1.0 l/m2/h through sweating. Water with simple sugars (2.5–5%) or glucose 
 polymers is sufficient to restore fluid losses from sweat. Cold fluids have the advantage 
of helping to cool the body and may be more readily consumed. Recommended fluid 
intake during exercise is about 4–8 oz for every 15 minutes of physical activity. Small 
amounts of electrolytes, mostly sodium and chloride, may be lost in sweat during exer-
cise. Most of these losses can be replaced in the diet. Sports drinks may be used, but 
the average teenage athlete is not losing electrolytes at amounts that would be needed 
to be supplemented in the diet. Additionally, sports drink consumption results in 
increased sugar consumption, caloric intake, and often leads to unwanted weight gain.

Weight Loss in Athletes
Teens involved in gymnastics, ballet, cross-country track, diving, wrestling, and 
 figure skating may feel pressure to reduce weight. If appropriate, this can be accom-
plished, but gradual loss (no more than 1–2 lb per week) should be the goal. Rapid 
weight loss may result in loss of muscle tissue. Increased emphasis on weight loss and 
exercise can lead to disordered eating, unhealthy relationships with food and weight 
as well as distorted body image. Nurse Practitioners should focus counseling on 
nutrition with athletes by using food as fuel to maintain optimal athletic performance, 
rather than focus on weight loss.

Eating Disorders: Anorexia Nervosa and Bulimia
While overweight and obesity are a growing problem among children and 
 adolescents, for some adolescent girls eating disorders are a serious concern. These 
disorders are more often found in industrialized cultures, and occur in all socio- 
economic levels and across all major ethnic groups. Dancers, long-distance runners, 
figure skaters, actors, models, wrestlers, gymnasts, and jockeys are at higher risk for 
the development of eating disorders. Studies suggest that about 20% of teenagers 
engage in abnormal eating behavior, while about 5% of high-school-aged women 
have a diagnosed eating disorder.49 Eating disorders primarily occur in adolescents 
and college-aged women.

Anorexia Nervosa
Teenagers with anorexia nervosa typically have an altered perception of their own 
body image that causes them to see themselves as overweight. This altered perception 
leads to severe restriction of calories and a drop in body weight to below-normal 
levels for age and height (less than 85% expected weight). According to the American 
Psychiatric Association50 diagnostic criteria for anorexia nervosa include:

●● Refusal to maintain body weight at or above the lower limit of normal or failure to 
make expected weight gain during growth, which leads to a BMI <17.5.

●● Intense fear of gaining weight or becoming fat, despite being thin.
●● Disturbance in the way in which one’s body weight or shape is experienced, undue 

influence of body shape and weight on self-evaluation, or denial of the seriousness 
of current low body weight.

●● In females, absence of at least three consecutive menstrual cycles when otherwise 
expected to occur. This condition is referred to as amenorrhea.
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●● People who have anorexia are also classified as restrictive type or binge eating purging 
type (see below).

Restricting type During the episode of anorexia nervosa, the person does not 
 regularly engage in binge eating or purging behavior (i.e. self-induced vomiting or 
the misuse of laxatives or diuretics).

Binge eating/purging type During the episode of anorexia nervosa, the person 
 regularly engages in binge eating or purging behavior (i.e. self-induced vomiting or 
the misuse of laxatives or diuretics).

Bulimia Nervosa
A second type of eating disorder, bulimia nervosa, is characterized by frequent 
 episodes of binge-eating followed by purging (self-induced vomiting or ingestion of 
laxatives or cathartics to induce diarrhea or vomiting). Adolescents with bulimia 
 nervosa tend to be of normal or increased weight. Purging behavior may be associated 
with both anorexia nervosa and bulimia nervosa. According to the American 
Psychiatric Association50, diagnostic criteria for bulimia nervosa include:

●● Recurrent binge eating at least twice a week for a minimum of 3 months.
●● Binge eating refers to eating in a discrete period of time (e.g. within any 2-hour 

period an amount of food that is definitely larger than most people would eat 
 during a similar period of time in similar circumstances; and, having a sense of lack 
of control over eating during the episode, such as a feeling that you cannot stop 
eating or control what or how much you are eating).

●● May compensate for overeating by self-inducing vomiting, misusing laxatives, 
 diuretics, or other medications, fasting or exercising excessively.

●● Excessive preoccupation with body weight or shape. The disturbance does not 
occur exclusively during episodes of anorexia nervosa.

Treatment Recommendations for Eating Disorders
Treating eating disorders requires a team approach that combines medical manage-
ment, psychological interventions, and nutritional counseling. Eating disorders 
are psychiatric conditions, but can lead to physical complications. Assessment and 
 treatment by a psychologist or psychiatrist familiar with eating disorders is crucial in 
establishing a diagnosis, evaluating the risk of suicide, and assessing the severity of 
the psychological symptoms as well as other related conditions such as depression, 
anxiety, substance abuse, or personality disorders. To improve, a teenager with an 
 eating disorder needs to recognize the problem, address his/her perceived body 
image, and set and achieve nutritional and weight goals. A multidisciplinary team 
composed of a dietitian experienced with eating disorders should provide guidance 
for nutritional rehabilitation and education, and an experienced physician or Nurse 
Practitioner must monitor the patient for medical complications.

Vegetarianism
Many adolescents experiment with their dietary patterns as a developmentally appro-
priate form of self discovery. The decision to become a vegetarian may be influenced 
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by health-related or philosophical reasons as well as social and societal influences. 
Vegetarianism is the accepted dietary practice of many cultures in the world and can 
be healthful when appropriately planned to be nutritionally adequate. A vegetarian 
diet is defined as one that does not include meat, fish or fowl and may exclude dairy 
foods and eggs. Nutrients that are at risk for decreased or deficient intake include: 
protein, iron, zinc, calcium, vitamin D, riboflavin, vitamin B12, vitamin A, omega-3 
fatty acids, and iodine. There are two distinct patterns of vegetarianism: lacto-ovo 
vegetarians, and vegans.

Lacto-ovo Vegetarians
Lacto-ovo vegetarians eat dairy foods, and eggs in addition to vegetable products. 
A diet including dairy and eggs provides adequate intake of most nutrients.

Vegans
Vegetarians who are vegan omit all animal products from the diet. Removing dairy 
and eggs from the diet decreases the availability of many important nutrients, most 
notably vitamin B12. These diets require the inclusion of a wide variety of vegetables, 
fruits, grains, and oils. It may be necessary to include grain products that are  fortified, 
especially with iron, on a regular basis. Supplementation with B12 is recommended 
for all vegans. Vitamin B12 supplements come in the form of sublingual daily pills, 
quarterly injections or nasal spray. Soy milk fortified with vitamin B12 may be recom-
mended on a daily basis. Achieving adequate calcium intake is also a challenge for 
many vegans. Calcium needs can be met with the inclusion of fortified soy products 
(fortified soy milk/tofu) as well as calcium-fortified juices. Calcium supplements 
can augment daily intake to meet nutritional requirements. A varied diet is the key 
to adequate nutrition for all vegetarians, especially vegans, with examples listed in 
Table 5-9.

Table 5-9 Meeting Nutrient Needs in Vegan Diets

Protein: Legumes, whole grains, soy products, nuts and seeds, fruits, and all vegetables.

Iron: Iron-fortified breakfast cereals, iron-fortified grain products, dried beans, and peas.

(Eat with food high in vitamin C to increase absorption.) Iron supplement.

Zinc: Yeast-fermented whole grain breads and zinc-fortified cereals.

Calcium: Calcium-fortified soy products, calcium-fortified cereals and orange juice, dark leafy 
green vegetables (chard, broccoli, kale and mustard greens), nuts, calcium-set tofu, and calcium 
supplements.

Vitamin D: Cod liver oil and menhaden oil if these are acceptable and vitamin/mineral 
supplements containing vitamin D. Soy products that are supplemented with vitamin D.

Riboflavin: B-vitamin fortified grain products and cereals.

Vitamin B12: Supplement for vegans.

Vitamin A: Supplementation or inclusion in the diet of beta-carotene in the form of yellow vegetables.

Omega-3 fatty acids: Available in flax and other seeds, as well as walnuts and soybeans.

Iodine: Iodine-fortified salts, sea salts.

Source: Lisa Hark, PhD, RD, 2012. Used with permission.



110  Section 2 Nutrition During the Lifespan

Summary: Role of nurse Practitioners
Nurse Practitioners have an important responsibility to support and guide families in 
the health and normal growth of their children. Nurse Practitioners can help children 
lead healthier lives by advocating for just a few lifestyle changes and have the tools 
needed to do so. Primary care Nurse Practitioners are among the first to note devia-
tions from normal growth and can provide early intervention to allow correction and 
facilitate return to healthy growth patterns. Referral to specialists when indicated, 
including registered dietitians, will provide families the support they require to 
achieve normal growth and development of their children.
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introduction
Approximately one in every eight Americans is over the age of 65. By 2030, 72.1 million 
individuals will be 85 years or older, representing 19% of the population, or more 
than 9.6 million Americans.1 Hispanics, Asians/Pacific Islanders, Native Americans, 
and African Americans are projected to represent approximately 25% of the elderly 
population by 2030, and women will continue to outnumber men. For older adults, 
nutrition involves eating habits, eating ability, managing meals, relationships, culture, 
financial resources, and social support. Nutrition-related concerns for the older adult 
include chronic disease, depression, dementia, dysphagia, obesity, cachexia, and 
nutritional frailty. Nutrition programs have to be more diverse and flexible to meet 
the needs of this ever-growing and diverse older population.2 This chapter reviews 
the impact of aging on nutritional needs and details appropriate interventions for 
many important nutrition-related concerns for the older adult. The chapter also 
focuses on the impact of aging on nutritional needs, appropriate interventions, and 
the role of Nurse Practitioners in caring for and influencing the nutritional status of 
older adult patients.

Nutrition for Older Adults
Cecilia Borden, EdD, MSN, RN 
Christine Conner, MPA-HAS, BSN, RN 
Lisa Hark, PhD, RD 

6

O b j e c t i v e s

•  Identify the physiological changes associated with aging and describe the impact on 
nutrient requirements, absorption, and metabolism.

•  List common factors associated with poor nutritional status in older adults.

•  Utilize the RDA macronutrients and minerals for adults ≥ 51 years of age.

•  Understand the instruments utilized for nutritional and oral assessments in older 
adults.
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Alterations in nutritional needs
Alterations in nutritional needs of older adults are related to the physiological and 
metabolic changes associated with normal aging. According to the Healthy Eating 
Index Scores among adults 60 years of age and over, 17% had diets that were rated 
“good”, approximately 14% reported diets rated “poor”, and 67% consumed diets that 
“needed improvement”.3 Metabolically, caloric needs decline with age. Therefore, in 
order to determine who is at risk, a comprehensive nutritional assessment, including 
past medical history, vital signs, review of systems, physical exam, and biochemical 
data is critical to ascertain, as outlined in Chapter 2. The following section discusses 
the concerns of older adults, including social and economic considerations, cultural 
and health literacy issues, fluid and hydration, and physiological and metabolic 
changes to meet nutritional requirements.

Social and economic considerations
Economic hardship may limit financial resources for adequate nutrition.4 Deficits in 
physical functioning contribute to food insecurity, defined as uncertain ability to acquire 
nutritionally adequate and safe foods, and/or lack of appropriate nutrition in older 
adults. Many older adults who eat alone make poor decisions and eat the same food day 
after day. Reduced social contact and eating meals alone impacts dietary intake, as will 
inadequate assistance with shopping and preparing food. This is often insufficient to 
meet dietary needs and places the individual at increased risk for  malnutrition.5 These 
risk factors may go unrecognized by healthcare providers,  family, and friends. Nurse 
Practitioners need to inquire about these issues and refer patients with social and 
 economic issues to social workers and community agencies that can intervene.

cultural issues
Food habits in older adults are the product of ethnic origin and cultural norms 
imparted at an early age. Food preferences can vary depending on where people grew 
up, in rural or urban settings, which give meaning and value to our food habits. Food 
can provide a means for communication of love or disapproval in families.6 For older 
adults, cultural values may be challenged because of economic decline, stressors, 
or chronic illness. Nurse Practitioners should consider these unique issues and the 
 challenges they present when assessing a patient’s nutritional status.

Health Literacy
It is important for older adults to understand health information in order to navigate 
through the health system. To do this, patients need the capacity to process health 
information and understand the health services that are available to them. This allows 
them to make better judgments regarding health care services.7 Education does not 
guarantee the ability to read. Age-related cognitive decline and past learning experi-
ences impact literacy and this may determine a patient’s ability to interpret food labels, 
choose proper nutrients, take medications, and achieve better health outcomes.7,8 
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One way to address this is by using illustrations to improve patients’ understanding 
of heath information and ensure greater compliance with health regimens. Setting up 
a medication schedule that is easier to follow will also ensure greater adherence. 
Research shows that patients with low literacy rates do not use a standardized 
 medication regimen even if they are taking medications up to 7 times/day.9 Another 
study found that low health literacy was significantly associated with higher all-cause 
mortality in patients with heart failure.10

Fluid and Hydration
Fluid and hydration are especially important to the health of older adults. Older 
adults often have a poor thirst response and therefore are at increased risk of dehydra-
tion as well as urinary tract infections. Individuals with impaired cognition are also at 
risk for dehydration. Therefore, it is imperative that Nurse Practitioners teach patients 
to drink fluids on a regular basis. Six to eight glasses of fluid every day will provide 
sufficient hydration for the healthy older adult; however, it is often difficult to reach 
this level.11 Additional drinks such as tea and juices, especially cranberry juice, may 
be helpful to older adults who need to consume more fluids.11–13

However, patients with certain conditions, such as chronic heart failure and kidney 
disease, require decreased fluid intake. In addition, there are potential negative effects 
of excessive water consumption that can lead to dilutional hypernatremia (water 
intoxication) and increased nocturia.

Macronutrients
Energy
Body composition changes with age. Lean body mass declines, body fat mass 
increases, and a lack of physical activity results in lower energy expenditure, all 
 leading to a reduction in metabolic rate.14 Therefore, caloric needs typically decline as 
people advance in age unless they are physically active to maintain their muscle mass 
and hence, their metabolic rate. Unfortunately, as described in Chapter 7, at least one 
in three Americans are overweight, due to this energy imbalance. However, later in 
life, negative energy balance (caloric malnutrition) may result due to changes in taste, 
dentition, cognitive impairment, and depression.

Protein
The current RDA for protein (0.8 g/kg/day) is the same for adults of all ages, although 
there is evidence that a higher protein intake could help counteract sarcopenia (loss 
of muscle mass) by enhancing hypertrophic response to strength conditioning in the 
older adult.14 The oldest age groups are most at risk for protein deficiency, especially 
when health problems or other stresses are manifested and when patients are institu-
tionalized, hospitalized, or reside in long-term care facilties.

Lipids, Carbohydrates, and Fiber
There is a decrease in the intake of fat and cholesterol with age. There is also a reduction 
in the percentage of calories coming from fat. While absolute intake of carbohydrate 
typically decreases with age, carbohydrate as a percentage of calories increases slightly 
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due to the reduction of calories coming from fats. Most adults, including the elderly, 
consume less fiber than the recommended of 25–35 g/day. Increasing dietary fiber 
helps prevent constipation as well as age-related chronic diseases, such as coronary 
heart disease, and is beneficial for those with diabetes, hyperlipidemia, and gastroin-
testinal conditions, as described in Chapter 8, 9, and 10.15

Vitamins
Vitamin A
The RDA for vitamin A is 900 µg/day for men and 700 µg/day for women and require-
ments do not change with age. The tolerable upper intake level for adults is 3000 µg/day. 
Concentrations of vitamin A decrease during aging and lack of dietary or micronutrient 
intake of vitamin A may further exacerbate this deficiency. Many times individuals 
who face economic decline frequently do not consume foods sufficient in vitamin 
A.16 Retention of this vitamin seems enhanced in aging, especially in older adults who 
consume large amounts from supplements and fortified food. There are implications 
that vitamin A may be helpful in age-related immune dysfunction, though has this not 
been concluded definitively.17 Foods sources of vitamin A are listed in Appendix A.

Vitamin D
The RDA for vitamin D in men and women 51 years and older is 600 IU/day, and for 
those over 70, requirements increase to 800 IU/day. In clinical practice, higher doses 
may be prescribed without apparent undue effects. The tolerable upper intake level 
for adults is 2000 IU/day. There is an increased need for vitamin D in older adults 
due to age-related changes. In North America, it is estimated that 50% of the older 
population is vitamin D deficient.18 Vitamin D status can also be negatively impacted 
by use of sunscreen, being home-bound, and northern latitude. The NIH Office of 
Dietary Supplements defines a mild to moderate deficiency as a serum level of 
25(OH)D level of 30–50 nmol/L and optimal vitamin D levels as 75 nmol/L.18 Vitamin 
D deficiency results not only in impaired bone metabolism, but also muscle weakness 
predominantly in the proximal muscles group.18, 19 Vitamin D supplementation in 
vitamin D-deficient older adults improved muscle strength, walking distance, and 
functional ability, and resulted in a reduction in falls and non-vertebral fractures.19 
Studies also show a protective relationship between sufficient vitamin D status and 
lower risk of colorectal cancer.20

Vitamin D status should be routinely assessed and supplements prescribed when 
food intake is inadequate to maintain optimal health status.21 Foods sources of 
 vitamin D are listed in Appendix B. It is important for Nurse Practitioners to teach 
patients that sunlight (UVB) exposure from 5–15 minutes twice a week helps main-
tain appropriate levels of vitamin D. After 15 minutes of sun exposure, sunscreen can 
be used as a protective measure against skin cancer.18 This fact should to be impressed 
upon the older adult patient, as many do not obtain adequate sun exposure and skin 
synthesis to the active form of vitamin D from sunlight declines with age.

Vitamin E
The RDA for vitamin E in adults is 15 mg (22.4 IU) and does not change with age. 
Alpha tocopherol is the most bioavailable form of vitamin E. Vitamin E absorption 
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and utilization does not change with age, but dietary intake of vitamin E has been 
shown to be below recommended levels in older adults.22 A possible explanation is a 
reduction in high-fat foods containing vitamin E, such as vegetable oils and nuts. For 
optimal antioxidant function, vitamin E dietary intake needs to be supported with 
adequate intake of vitamin C, niacin, selenium, and glutathione. However, obtaining 
vitamin E via supplementation is not recommended. A recent meta-analysis con-
cluded that high doses of supplemental vitamin E, more than 150 IU /day, may be 
linked with increased all-cause mortality, and supplements exceeding this amount 
should be avoided.23 Foods sources of vitamin E are listed in Appendix C.

Vitamin C
The RDA for vitamin C is 90 mg/day for men and 75 mg/day for women and require-
ments do not change with age. The tolerable upper intake level for adults is 2000 mg/
day. Intake of vitamin C is highly variable among older adults. While most older adults 
consume generous amounts of vitamin C and achieve nutritional adequacy, some 
groups have been identified as having increased risk of deficiency, such as those with 
dental problems, dementia, and those in hospitals and nursing homes. Aging does not 
alter the absorption or metabolism of vitamin C, so low levels are generally attributed to 
poor intake or increased requirements. The clinical significance of  vitamin C deficiency, 
other than scurvy, has not definitively been concluded.19 However, one study found that 
severe or marginal vitamin C deficiency was significantly associated with all-cause 
mortality.24 A meta-analysis of individuals taking vitamin C supplements found that 
500 mg daily of vitamin C for a minimum of 4 weeks demonstrated a significant decrease 
in serum LDL-cholesterol and triglyceride concentrations.25 HDL-cholesterol levels 
remained unchanged with vitamin C supplementation. Even with modest changes, the 
beneficial effect of vitamin C may be helpful in coronary heart disease.25 Foods sources 
of vitamin C are listed in Appendix E.

Thiamin, Riboflavin and Niacin
Thiamin (vitamin B1), riboflavin (vitamin B2), and niacin (vitamin B3) function as 
coenzymes in energy metabolism. This may lead to the notion that requirements 
for these vitamins diminish with declining energy requirements in older adults.26 
However, available evidence suggests that requirements for these nutrients are 
unchanged with age. Potential causes of low blood levels include chronic alcohol use 
(thiamin) and low consumption of dairy products (riboflavin). Niacin status is likely 
to be adequate, although older patients with food insecurity have been reported to 
have low intake levels of B vitamins.27

Folate
The RDA for folate in men and women 51 years and older is 400 µg/day. The tolerable 
upper intake limit for folate has been set at 1000 µg/day. Requirements for folate do 
not change with age; however, inadequate folate status contributes to hyperhomocyst-
einemia, which may increase the risk of coronary disease, and other chronic diseases 
common in older adults. A reduction in stroke events was observed in the Heart 
Outcomes Prevention Evaluation-2 study, but there were no significant effects on death 
rates and non-fatal myocardial infarction in patients receiving folate supplements.28 
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A reduction in the stroke mortality rate was seen in North America after folic acid 
fortification. Folate intake has increased due to food fortification programs to the 
point of raising concerns about excessive intake in older adults who consume a large 
amount of fortified foods such as breakfast cereals, breads, and products made from 
enriched flours. The concern is that this may mask a vitamin B12 deficiency, allowing 
the neurological sequelae to progress even though the anemia associated with this 
deficiency resolves. Also, high folate levels may reduce the response to  anti-folate 
drugs used in the treatment of rheumatoid arthritis, psoriasis, malaria, and some 
forms of cancer. As a result, higher folic acid intake may not benefit some patients. It 
is therefore recommended that Nurse Practitioners prescribe both folate and vitamin 
B12 supplements to older adults. Foods sources of folate are listed in Appendix F.

Vitamin B12

The RDA for vitamin B12 for men and women 51 years and older is 2.4 µg/day. 
Requirements for vitamin B12 do not increase with age, but low stomach acid secre-
tion, secondary to atrophic gastritis, may seriously impair the absorption of vitamin 
B12 in those over age 50. To assure nutritional adequacy, supplements containing vita-
min B12 or good food sources of vitamin B12, such as animal and dairy foods, as well 
as foods supplemented with vitamin B12 (soy milk), should be consumed daily. 
Widespread use of vitamin B12 injections is no longer necessary if the free form of B12 
is given as an oral supplement at 2000 µg/day.29 Patients taking metformin have been 
shown to have poor vitamin B12 absorption.30 Serum and red blood cell vitamin B12 
levels should be checked and vitamin B12 should be prescribed when levels are 
 borderline or below normal.30

See Appendices S and T for all Dietary Reference Intake (DRI) tables.

Minerals
Calcium
The RDA for calcium in men and women 51 years and older is 1200 mg/day. The 
 tolerable upper intake level for calcium is 2000 mg/day. Osteoporosis is a major health 
risk for older women and men. Calcium recommendations are set at levels associated 
with maximum retention of body calcium since bones that are calcium rich are known 
to be less susceptible to fractures.31 Calcium supplements should be considered 
for those whose dietary intake of calcium is deficient. More than 70% of men and 
78% of women may have low calcium intakes.31 The disparity between the dietary 
requirement for calcium and the amount that is actually consumed by the older adult 
population is the most dramatic of any known essential nutrient, especially in older 
women. Foods sources of calcium are listed in Appendices G and H.

Iron
The RDA for iron is 8 mg/day in both men and women 51 years and older. The 
 tolerable upper intake level for both men and women in this age group is 45 mg/day. 
Iron is essential for the function of normal human physiology. It is also an important 
component of proteins that transport oxygen. Iron deficiency limits the amount of 
oxygen that is delivered to the cells. This results in a lack of energy and a decrease in 
immunity. An excess of iron can cause toxicity and death.32 Approximately 11% of 
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men and 10% of women aged 65 and older in the United States are anemic. Rates of 
anemia rise to 50–60% for those living in nursing homes. Poor outcomes from ane-
mia include frailty, increased fall rates, impaired cognition, and death.33

Dietary iron is composed of two forms, heme and non-heme. Heme iron is found 
in red meats, fish and poultry; non-heme iron is found in plant form, e.g. in lentils 
and beans. Non-heme iron is added to iron-enriched and iron-fortified foods. 
Although heme-iron is better absorbed that non-heme iron, most dietary iron is 
 non-heme iron. Nurse Practitioners need to assess iron levels and encourage patients 
to increase their intake of protein, iron, and vitamin C (to provide nutrients needed 
for hemoglobin production), prescribe the appropriate amount of iron, and provide 
patients with information regarding their nutritional needs. Foods sources of iron are 
listed in Appendix L.

Magnesium
The RDA for magnesium is 420 mg/day for men and 320 mg/day for women and 
requirements do not change with age. The tolerable upper intake level for magnesium 
supplementation is 350 mg/day, the upper limit for magnesium represents intake 
from a pharmacological agent only and does not include intake from food and water.34 
Magnesium is an essential nutrient for bone health and functions in conjunction with 
vitamin D and calcium.35 It also serves other critical roles such as nerve and muscle 
function, since it is an integral component to the sodium/potassium pump and 
required for potassium to enter the cell.35 Magnesium status has been linked to bone 
mineral density in both men and women. With age, magnesium absorption decreases, 
urinary losses increase, and low magnesium intake is often observed. Food sources 
rich in magnesium include fruits and vegetables (bananas, apricots, avocados green 
leafy vegetables), halibut, nuts (almonds, cashews), peas, beans, legumes, seeds, soy 
products (soy flour, tofu), and whole grains (brown rice, millet).34

Zinc
The RDA for zinc is 11 mg/day for men and 8 mg/day for women. The tolerable upper 
intake level for zinc is 40 mg/day. Aging effects on zinc requirements are not 
 completely understood, but it is likely that zinc needs increase with age. Reduced zinc 
status in older adults has been linked with decreased immunity and poor response 
to  vaccinations.36 Zinc supplementation reduces susceptibility to infections and 
has been shown to enhance wound healing.36 Studies show that older adults are 
 oxidatively stressed and that zinc is an effective anti-inflammatory as well as an anti-
oxidant.36 Supplemental doses of zinc should not exceed 40 mg/day unless patients 
are under regular medical supervision, as high doses can induce copper deficiency 
and/or immune suppression.37 Foods sources of zinc include oysters, wheat germ, red 
meats, liver, dark chocolate and roasted pumpkin seeds.

identifying individuals at Risk for Malnutrition
It is a considerable challenge for Nurse Practitioners to achieve optimal balance of 
nutrient needs in the care of older adults. Older adults who are hospitalized for 
 serious illnesses, nursing home patients, and homebound older adults are at risk for 
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malnutrition.38 The prevalence of malnutrition increases for those over the age of 
70 years and is more likely to occur in individuals living in an urban setting.39 
Overweight and obesity also have pronounced detrimental effects on the health and 
quality of life of older adults. Evidence is growing that nutritional interventions can 
improve overall function and quality of life for older adults. Nurse Practitioners are 
ideally placed to appropriately screen, diagnose, and treat malnutrition in older 
adults in order to minimize the risk for malnutrition and optimize nutritional needs.

Nutrition Assessment of Older Adults
The purpose of a brief nutrition assessment is to identify patients at risk for poor 
or excessive nutritional intake. Nutrition assessment includes the past medical, 
family, and social history, diet and exercise history, vital signs, review of systems, 
physical exam, and biochemical data and should be incorporated into routine 
 primary care visits. The importance of nutritional screening is paramount when 
caring for older patients because culturally, older adults do not typically share 
their nutritional  concerns. This lack of communication may be related to their loss 
of independence, fear of dementia, or shame associated with their chronic disease. 
Recognizing individuals at risk for malnutrition is a greater challenge than  actually 
diagnosing the condition once it occurs. Various screening tools have been 
 developed to help  clinicians identify patients at risk for malnutrition40. The 
Nutrition Screening Initiative (NSI) can be filled out by the patient and used not 
only to identify those at risk, but also identify potential contributing factors for mal-
nutrition (Figure 6-1).41 NSI is a broad, inter-professional effort of the American 
Academy of Family Physicians, The American Dietetic Association, and a coali-
tion of more than 25 national health, aging, and medical organizations with the 
goal of pro moting the integration of nutrition screening and intervention into 
health care for older adults. Another commonly used screening measure for older 
adults is the Mini Nutrition Assessment (Figure 6-2). This tool is completed by 
Nurse Practioners while interviewing patients and/or family members.42

Oral Health Assessment
Oral health assessment is integral to the health and nutritional status of older adults. 
Factors that can contribute to oral health problems include tooth decay, disease, 
 ill-fitting dentures, endentulism, pain, disease states, and medication which may alter 
taste. There is a strong connection between oral health and a person’s general health 
status. An association has been noted between periodontal disease and myocardial 
infarction.43 It has also been reported that endentulous older adults consume fewer 
servings of fruits and vegetables and more soft foods, often leading to decreased fiber 
intake. There is a growing need for a community-based coalition of health care pro-
viders to ensure adequate oral health care for older adults in assisted living facilities, 
nursing homes, and home health agencies. A number of these facilities have on-site 
dentists and dental hygientists to improve the oral health of their residents. Use of the 
Kayser-Jones BOHSE oral screening instrument is an appropriate tool to utilize for 
the oral assessment of older adults (Figure 6-3).44 Table 6-1 also lists soft foods to sug-
gest for patients with chewing difficulty.
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Physical Examination (also see Chapter 2)
It is important for Nurse Practitioners to begin a physical exam by measuring 
the  height and weight of all patients. This allows calculation of the body mass 
index = weight [kg]/height [m]² (BMI), which reflects weight in relationship to height. 
The association between BMI and mortality follows a U-shaped curve, with increased 
mortality being associated with BMIs both above and below the ideal range. 
The  nadir  of the U-shaped curve increases with age, with the best BMI for older 

Figure 6-1 Determine Your Nutritional Health (Nutrition Screening Initiative)41
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adults (~25) being higher than the best BMI for younger adults. A BMI of less than 
22 kg/m2 indicates that an older patient is underweight and further assessment is war-
ranted.45 Obtaining a correct BMI may be difficult to determine, due to alterations in 
height caused by kyphosis or the inability to stand for measurement. Patients can 
therefore be measured in bed in a supine position using a tape measure. This possibil-
ity makes it important to systematically monitor a patient’s weight over time.

Figure 6-2 Mini Nutrition Assessment42

Complete the screen by filling in the boxes with the appropriate numbers. Total the numbers for the final screening score. 

IF BMI IS NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION F2. 
DO NOT ANSWER QUESTION F2 IF QUESTION F1 IS ALREADY COMPLETED. 

For more information: www.mna-elderly.com

F2 Calf circumference (CC) in cm 
0 = CC less than 31
3 = CC 31 or greater

Screening score
(max. 14 points)

12-14 points: Normal nutritional status 
8-11 points: At risk of malnutrition 
0-7 points: Malnourished

Last name: First name:

Sex: Age: Weight, kg: Height, cm: Date:

Screening 

A   Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or 
      swallowing difficulties? 

0 = severe decrease in food intake
1 = moderate decrease in food intake
2 = no decrease in food intake

B   Weight loss during the last 3 months 
0 = weight loss greater than 3 kg (6.6 lbs) 
1 = does not know 
2 = weight loss between 1 and 3 kg (2.2 and 6.6 lbs) 
3 = no weight loss

0 = bed or chair bound 
1 = able to get out of bed/chair but does not go out
2 = goes out

D   Has suffered psychological stress or acute disease in the past 3 months?
 0 = yes 2 = no                

E   Neuropsychological problems 
0 = severe dementia or depression 
1 = mild dementia 
2 = no psychological problems               

F1 Body Mass Index (BMI) (weight in kg) / (height in m2)
0 = BMI less than 19
1 = BMI 19 to less than 21
2 = BMI 21 to less than 23
3 = BMI 23 or greater

Mini Nutritional Assessment
MNA®

Save

Print

Rest

C   Mobility 

® Société des Produits Nestlé, S.A., Vevey, Switzerland, Trademark Owners. © Nestlé, 1994, Revision 2009. N67200 12/99 10M. 
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Percent Weight Change
Weight loss is common in patients who are hospitalized or who reside in nursing 
homes. Weight loss is also frequently seen in older adults with significant changes in 
appetite due to acute illness, chronic disease, or gastrointestinal problems second-
ary to surgery, chemotherapy, or radiation (Chapter 12). It is important to take a 
diet history and determine the percent weight change using the patient’s current 
weight and usual weight. Malnutrition is diagnosed by clinically significant, unin-
tentional weight loss of 5% weight change in a 1-month period or 10% weight 
change over 6 months is generally considered a significant weight change that needs 
further evaluation.46

Figure 6.3 Oral Health Assessment Tool (Kayser Jones,44 with permission)
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Other Signs and Symptoms
Other aspects of the physical exam may reveal many conditions that can contribute to 
malnutrition, as well as frank malnutrition, e.g. muscle wasting, in particular tempo-
ral muscle wasting (sunken temples), ill-fitting dentures, and mouth sores or abscesses 
that limit oral intake.48 It is particularly important to examine patients with cognitive 
impairment, since they may not be able to verbally report conditions such as consti-
pation, urinary retention, or abdominal discomfort. A brief cognitive screening test, 
such as the Mini-Mental Status Exam, will help to uncover cognitive deficits that may 
be contributing to poor dietary intake and lead to malnutrition.42 Figure 6-4 provides 
an algorithm to assist Nurse Practitioners in assessing, identifying, and treating 
weight loss and nutritional frailty in older adults.

nutritional Frailty
Nutritional frailty is a condition that occurs in older adults and is characterized 
by  low functional reserve, decreased muscle strength, and increased susceptibility 
to  diseases. This is due to sarcopenia (loss of lean muscle mass), which reflects a 
 progressive decrease in anabolism, increased catabolism, and a reduced muscle 
 generation capacity.47 These changes lead to decreased overall physical functioning, 
increased frailty, falls risk, and eventually loss of independence. Disease processes, 
medications, and physical de-conditioning can play a role in the development of 
nutritional frailty. These factors are elucidated in Figure 6-5.

Table 6-1 Soft Foods to Suggest for Patients with Chewing Problems

•  Apple sauce
•  Baked beans
•  Boiled vegetables
•  Broiled fish
•  Canned fruit in natural juice
•  Chopped and pureed foods
•  Cooked prunes
•  Cottage cheese
•  Ground meat
•  Ice cream
•  JELLO
•  Juices
•  Mashed potatoes
•  Oatmeal
•  Pudding
•  Potato salad
•  Scrambled eggs
•  Shakes
•  Soft bread with melted cheese
•  Soups
•  Tuna fish
•  Yogurt

Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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Unintentional Weight Loss
(Patient at risk for nutritional frailty)

Identify Contributing Factors
(nutrition screening, history, and physical exam)

Intervene Based on Assessment

Promote Oral Intake

Nutritional Adequacy Achieved Continued Nutritional Decline

Identify Nutrition Goals with Patient and Family

• Provide food and liquids
as desired and accepted

• Provide oral hygiene

• Remove dietary restrictions
• Enlist family support
• Vitamin/liquid supplements
• Appetite stimulant
• Feeding assistance
• Favorite/familiar foods
• Minimize distractions
• Small frequent meals/snacks

• Dental referral
• Nutrition consultation
• Speech therapy referral for
dysphagia mgt

• Maximize disease mgt
• Remove offending drugs

Restore/Maintain:
Utilize alternative 
feeding methods

• Enteral Feeding
• Parenteral Feeding

(Most appropriate in setting
of acute/reversible illness)

Restore/Maintain 
Promote oral 

intake

• Identify contributing factors
•Try new interventions

Palliative Nutrition Support
(Appropriate when condition is

terminal and/or intervention
is undue burden)

Monitor / Promote Maintenance

Figure 6-4 Algorithm to Address Unintentional Weight Loss and Nutritional Frailty in Older Adults 
Living in the Community  
Source: Connie Bales, PhD, RD, 2012. Used with permission.

Inadequate
Social support

Inadequate dietary intake Dysphoria
Delirium
Dementia
DrugsUnitentional

weight loss

Sedentary lifestyle/
dysmobility

Sarcopenia

Nutritional frailty
(risk of functional decline)

Acute and chronic
disease

Neuroendocrine
dysregulation

Immune
dysfunction

Figure 6-5 Dimensions of Nutritional Frailty 
Source: Connie Bales, PhD, RD, 2012. Used with permission.
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etiology of Malnutrition
Decreased oral intake may result from poverty, poor dentition, gastrointestinal 
pathology, pain, anorexia, dysphagia, depression, social isolation, and pain from 
 eating.47 Increased nutrient losses can occur secondary to glycosuria, bleeding in the 
digestive tract, diarrhea, malabsorption, nephrosis, draining fistula, or protein-losing 
enteropathy. Additionally, any hypermetabolic state or excessive catabolic process can 
result in increased nutrient requirements. Surgery, trauma, fever, wound healing, 
burns, severe infection, malabsorption syndromes, and critical illness can also 
 dramatically increase nutrient requirements.47

Chronic Diseases
Chronic disease is an important risk factor for malnutrition. However, it is important 
to recognize and address malnutrition as a separate treatable condition from chronic 
illness. Cancer cachexia has been largely related to the effects of pro-inflammatory 
cytokines on metabolic processes, causing excessive muscle turnover and wasting 
syndromes.48 Reversal of these processes is often difficult, even with adequate nutri-
tional support. Tumor burden, including location and size, can cause symptoms such 
as dysphagia, early satiety, abdominal pain, and intestinal obstruction that negatively 
impact nutritional status (Chapter 12). Cardiac cachexia is marked by the loss of lean 
muscle mass and metabolic disturbances that may result from altered cytokine levels. 
Weight loss is a common clinical feature of chronic obstructive pulmonary disease 
(COPD). This is likely related to increased resting energy expenditure from the 
increased work load of breathing and total daily energy expenditure, despite the 
 inactivity associated with the disease process. Similarly, those with cancer49, cardiac 
cachexia, and COPD can have elevated cytokine levels and catabolic processes that 
lead to muscle wasting. Symptoms such as dyspnea and fatigue may also interfere 
with caloric intake. Corticosteroids used in the treatment of COPD contribute to 
reduced muscle mass, reduced bone density, and negative nitrogen balance.48 Patients 
with chronic illness may also experience depression. Rates of major depression are 
particularly high among hospitalized patients with acute illness or those living in 
nursing homes. Depression often goes unrecognized and untreated, and can affect 
nutritional status either by an increasing or decreasing appetite.50

Cognitive dysfunction is another important cause of unintentional weight loss and 
malnutrition among older adults. Numerous studies have confirmed the tendency for 
patients with Alzheimer’s disease to lose weight early in the disease process. Weight 
loss and subsequent malnutrition can lead to serious consequences, including increased 
mortality. There are two primary physiologic mechanisms that might explain anorexia 
and therefore decreased caloric intake in Alzheimer’s disease: taste and smell dysfunc-
tion, and the effect of inflammatory mediators (e.g. cytokines) on appetite.51

Medications
Medication can have a profound impact on nutritional status. Many older adults take 
multiple medications, both prescribed and non-prescribed. Multi-drug regimens are even 
higher among nursing home residents. Medications can alter nutritional status in a variety 
of ways, including alteration or loss of taste and smell, nausea, anorexia, dry mouth, 
 diarrhea, reduced feeding ability or increased appetite. Non-prescription and recreational 
drugs should not be overlooked, since they can contribute to the overall problem.
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Dietary Modifications
When calorie and protein intake are inadequate, it is appropriate to remove  traditional 
dietary restrictions related to disease processes, a position strongly supported by 
the American Dietetic Association.52 For example, low sodium and low cholesterol 
diets have a profound negative impact on the taste and smell of food, and limit 
overall food intake. On a positive note, flavor and caloric enhancement, such as 
butter, margarine, oil, and powdered milk, have been shown to increase food intake 
and maintain weight in nursing home residents. Additionally, having someone else 
to eat with has been shown to significantly increase food consumption among 
homebound older adults.53 Some facilities offer older adults a glass of wine before 
dinner to help stimulate their appetite and provide a social event such as “happy 
hour.” Table  6-2 lists recommendations to tell patients to help improve dietary 
intake and appetite.

Dysphagia
Dysphagia can contribute to weight loss among frail older adults. Many neurological 
conditions effect the enervation of muscles which control swallowing and cause dys-
phagia. Esophageal muscle dysphagia is more often due to mechanical abnormalities 
such as stricture, webs, carcinoma, or extrinsic compression.54 Symptoms of dysphagia 
usually include coughing, coryza, and aspiration pneumonia. It is important for 
Nurse Practitioners not only to ask about difficulty swallowing, but also coughing or 
watering of the eyes with meals and intolerance to solids or liquids. Swallowing studies 
are indicated if any of these symptoms are present.

Table 6-2 Recommendations to Improve Appetite

Make Eating an Enjoyable Experience
•  Eat by the window or outside.
•  Light a few candles.
•  Make the food look good by varying colors and textures.
•  Put flowers on your table.
•  Set the table with placemats.
•  Use your holiday place settings.
•  Use good china and silverware.

Invite Company or Engage In Group Activities
•  Go out for dinner weekly.
•  Invite someone over for a meal.
•  Join senior citizen groups.
•  Take part in senior activities and gatherings.
•  Talk to your neighbors.

Make Eating a Priority and As Easy as Possible
•  Cook in quantity and pack/freeze the leftovers for later.
•  Eat at appropriate times to avoid missing meals.
•  Keep frozen vegetables on hand for quick side dishes.
•  Keep meal time consistent and eat something even if you are not hungry.
•  Try to include all food groups at lunch and dinner.
•  Learn how to use the microwave.

Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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For optimal patient care, Nurse Practitioners need to refer to a speech pathologist 
for these swallowing studies. A speech pathologist consultation can assist in diagnosing 
dysphagia, developing a treatment plan and educating patients and caregivers. In 
older adults diagnosed with dysphagia, altering food and liquid consistency can 
 minimize the risk of aspiration and reduce weight loss. The Nurse Practitioner’s role 
is to re-educate as needed for compliance with techniques to minimize the risk of 
aspiration, such as positioning the patient upright during mealtime and for 30 minutes 
after meals, tucking the chin during swallowing, and swallowing multiple times with 
each bolus of less than one teaspoon.54

interventions for Malnutrition and nutritional Frailty
Much of the research and guidelines for assessing and managing frailty in older adults 
has been done in the context of nursing home patients. In the nursing home environment, 
it is easier to monitor closely nutritional status and the resources to intervene, including 
the availability of dietitians. Many of the interventions applied in nursing homes 
can be applied in the outpatient primary care settings. It is important for Nurse 
Practitioners caring for older adults in these outpatient settings to be knowledgeable 
about the potential benefits, risks, and costs of specific interventions.

Supplements for Nutritional Frailty
When adequate nutrition cannot be achieved from ad libitum (self-regulated) meals, 
commercially prepared (usually liquid) nutritional supplements are often prescribed 
to increase total nutrient and caloric intake.55 These products provide a good source 
of shelf-stable nutrients in appropriate amounts. However, some products may be 
low in protein and/or fiber content and they may be misused as meal replacements 
rather than taken in addition to a meal. Timing of liquid nutrition supplements 
can be a major determinant of their effectiveness. These drinks should not be given 
with meals, but in between meals and/or at bedtime. The chance of electrolyte and 
carbohydrate overload in chronic renal insufficiency and diabetes should be consid-
ered. A meta-analysis of 55 supplementation trials showed that hospitalized subjects 
(more than 65 years) and/or malnourished subjects benefited the most and had fewer 
complications and decreased mortality from using these supplements.56 In the 
 community setting, liquid protein/calorie supplements may benefit those patients 
with limitations in their oral food intake, such as food intolerances, and inability, or 
unwillingness to eat, and the more severely malnutritioned.57

Appetite Stimulants and Antidepressants
Orexigenic agents are often considered in the treatment of weight loss and malnutri-
tion in older adults. In an effort to enhance food intake, megestrol acetate has been 
studied in undernourished older adults as a means to improve oral nutrition. The 
effects of megestrol take several months to have an impact on appetite and weight 
status.58 Side effects include adrenal suppression, fluid retention, deep vein thrombosis, 
confusion, and impotence. Other agents that have been used to stimulate appetite 
include cyroheptadine, dronabinol, testosterone, growth hormone, oxandrolone, and 
steroids, but there is little data regarding their use.
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The disease process is also important to consider when deciding to prescribe these 
medications since benefits may be less in conditions such as advanced dementia 
than in other disease processes where the improved sense of well-being has been a 
meaningful and measurable outcome with orexigenic agents. Patients with advanced 
dementia or terminal cancer are not likely to benefit.58 In the situation of otherwise 
unexplained weight loss, the diagnosis of depression must be considered. Even when 
the diagnosis is uncertain, a trial of an antidepressant medication may be reasonable. 
Tricyclic antidepressants frequently result in weight gain in younger patients, but 
they may not produce weight gain in frail older adults.59 Side effects including consti-
pation, dry mouth, orthostatic hypotension, and urinary retention, make tricyclic 
antidepressants less desirable than the selective serotonin reuptake inhibitors (SSRIs, 
e.g. sertaline and citalopram). Initial concern that SSRIs may produce weight loss in 
older adults has not been substantiated. In many instances of depression, weight gain 
may represent improvement in depression.

Summary: Role of nurse Practitioners
Nurse Practitioners are in unique positions to influence the health and well-being of 
their older adult patients by recognizing threats to nutritional adequacy and maxi-
mizing nutritional health. Nurse Practitioners also have the responsibility in guiding 
older adults toward appropriate nutritional choices. Nurse Practitioners should be 
able to identify, screen, inform, and intervene, as well as refer patients to registered 
dietitians when appropriate. Alterations in nutrient requirements for older adults 
should be  discussed with patients and family members to optimize nutrient intake 
and avoid excessive consumption of calories. The status of hydration, protein, carbo-
hydrates, lipids, and fiber needs cannot be assumed or ignored, especially in frail 
older adults with multiple chronic illnesses. Nurse Practitioners should align with 
physicians,  dietitians, speech pathologists, dentists, and pharmacists in a multi- 
disciplinary team approach. Most of all, Nurse Practitioners can assist their patients 
in setting realistic goals for their nutritional health and support them in achieving 
these goals by utilizing evidence-based practice to implement appropriate nutritional 
interventions.

Role of Nurse Practitioners

 • Assess dietary intake for adequacy of energy, protein, fiber, vitamins and minerals.
 • Assess nutritional status to diagnose overweight, underweight and malnutrition.
 • Evaluate the potential benefit or harm regarding vitamins and herbal supplements.
 • Evaluate food/medication interactions and over the counter medications.
 • Recommend nutritional supplements when food intake is inadequate.
 • Counsel patients regarding the benefit of healthy eating and fortified foods.
 • Refer to registered dietitians for additional guidance and follow-up.

Source: Cecilia Borden, EdD, MSN, RN and Lisa Hark, PhD, RD, 2012. Used with permission.



130  Section 2 Nutrition During the Lifespan 

Case 1

Benjamin is an 85-year-old man who is brought to his Nurse Practitioner by the local 
Older Americans Transportation Service. He had missed his two prior scheduled office 
visits due to a fractured hip. Ben seems to be withdrawn and much more frail than on 
previous visits. His wife died 3 months ago. He admitted that in addition to the loss of 
his wife, he has been experiencing financial hardship. Ben is 5’8” tall and weighs 140 lb. 
His usual weight has been 160 lb, and his weight before his surgery 6 months ago was 
150 lb. His dentures are not fitting properly, he has a sore beneath the bottom plate, and 
he has cracks at the corners of his mouth. Ben currently takes medicine for depression 
and an iron supplement for anemia three times per day. He also uses over-the-counter 
laxatives and glycerin suppositories for his constipation, which he attributes to his iron 
tablets. The nurse practitioner needs to assess Ben and evaluate his needs.

HISTORY: Ben tripped on steps 2 months ago and fractured his hip, which required 
surgery to repair the fracture. He underwent in-patient rehabilitation for 10 days after 
discharge from the surgical service, and then returned to his, two-story home where he 
lives alone. He uses a cane and can climb stairs with difficulty. He was diagnosed with 
depression while in the hospital, and was started on antidepressant medication. His son 
and daughter both live out of state. Ben now shows little interest in going to the senior 
center and attending church, activities he previously enjoyed when his wife was alive. 
His appetite has decreased considerably, and his diet is low in calories, protein, fiber, 
fluids, vitamins, and minerals. He states that food does not have much taste and he 
complains of constipation.

PROBLEM: Although Ben can feed himself, he has trouble chewing because of his 
loose dentures and the sore in his mouth. Ben also has poor mobility. He walks with a 
cane, has difficulty with stairs, and fears falling since his hip fracture. Ben dislikes eating 
alone. Since his injury, he has been afraid to go outside. Ben reports a very limited social 
life; since his wife’s death he has avoided church, community programs, and the senior 
center. He dislikes cooking just for himself. Ben has lost weight within the past 6 months, 
which increases his risk of malnutrition. Unfortunately, his son and daughter have not 
been in touch with him.

PLAN: The Nurse Practitioner needs to do the following:
 • Assess Ben’s dietary, vitamin, and mineral needs
 • Develop a dietary plan based on his nutritional needs
 • Prescribe needed macro and micronutrients
 • Make referrals to interdisciplinary health team, which include:

° Area Agency on Aging
° Home care nursing assistance
° Occupational therapist for a home assessment
° Physical therapist to assess his mobility needs
° Dentist to evaluate Ben’s need for new dentures
°  Social Services for community resources, financial needs, psycho-social needs, wheels 

on meals, and contacting family
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introduction
Obesity is a complex, multi-factorial condition associated with increased morbidity 
and premature mortality.1,2 Obesity is an increasingly common problem faced by 
Nurse Practitioners working in both outpatient and inpatient settings.2–4 The 
National  Heart, Lung, and Blood Institute’s (NHLBI) Clinical Guidelines on the 
Identification, Evaluation, and Treatment of Overweight and Obesity in Adults states, 
“next to smoking, obesity is the second leading cause of preventable death in the US 
today”.5 The life expectancy of a moderately obese person could be shortened by 
2–5 years, while the life expectancy of an obese man with a body mass index (BMI) 
greater than 40 kg/m2 is likely to be reduced by almost 13 years.6 This chapter aims to 
provide Nurse Practitioners with the tools to assess and manage overweight and 
obese patients, including those considering bariatric surgery.

Health consequences of obesity
According to the National Institutes of Health (NIH),7 obese individuals have a 
50–100% increased risk of premature death from all causes compared with normal 
weight individuals due to the associated medical complications (NHLBI). Rising 
prevalence of obesity is also a worldwide health concern because excess weight gain 
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O b j e c t i v e s

•  Identify the medical complications associated with overweight and obesity.

•  Describe the diagnosis, prevalence, health consequences, and etiology of obesity.

•  Explain the treatment methods currently available for patients who are overweight 
and obese.

•  Summarize the dietary guidelines for bariatric surgery patients.

•  Discuss the recommendations for management of micronutrient deficiencies following 
bariatric surgery.
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increases the burden from several diseases, most notably cardiovascular diseases, 
 diabetes, and cancers as shown in Table 7-1. The World Health Organization (WHO) 
predicts that deaths from diabetes complications associated with obesity will increase 
50% worldwide in the next 10 years.8 Trend analysis reports indicate that by 2030, the 
prevalence of obesity in the US will rise from 26% to 35–48%.9–11 Consequently an 
additional 6–8.5 million cases of diabetes, 5.7–7.3 million cases of heart disease and 
stroke, 492 000 to 669 000 additional cases of cancer, and 26–55 million quality-
adjusted life years forgone in the US.9 By 2030, the combined medical costs associated 
with treatment of these preventable diseases are estimated to increase by $48 to 
$66 billion/year in the US.9,11 Currently, US businesses spend $45 billion annually in 
medical expenses and lost productivity related to obesity.12 The NIH estimates costs 
for obesity treatment to be approximately $117 billion, accounting for 5–7% of 
national health expenditures in the US.7,13 Even a modest 1% reduction in BMI would 
substantially reduce the number of obesity-related diseases and their costs, therefore, 
the role of Nurse Practitioners is extremely important in the prevention and treat-
ment of the obesity epidemic.

Prevalence of overweight and obesity
According to the Centers for Disease Control (CDC),14,15 more than one-third of 
US adults or 72 million Americans are obese.16–18 This translates into an obesity 

Table 7-1 Potential Co-morbidities of Obesity

Vascular
Hypertension
Dyslipidemia
Coronary artery disease
Congestive heart failure
Left ventricular hypertrophy
Deep vein thrombosis
Pulmonary embolism
Venous stasis disease

Women’s Health
Gestational diabetes
Infertility
Miscarriage
Fetal abnormalities and infant mortality

Pulmonary
Asthma
Obesity hypoventilation syndrome
Obstructive sleep apnea
Pulmonary hypertension

Genitourinary
Stress incontinence
Urinary tract infection

Endocrine
Type 2 diabetes
Insulin resistance
Polycystic ovarian syndrome
Metabolic syndrome

Musculoskeletal
Degenerative disc and joint disease
Chronic back pain
Gout
Plantar fasciitis

Neurological/Psychiatric
Depression
Anxiety
Stroke
Pseudotumor cerebrii
Migraine headache

Gastrointestinal
Gallstones
Abdominal hernia
Gastroesophageal reflux disease
Nonalcoholic fatty liver disease (NASH)

Source: Darwin Deen, MD, MS, 2012. Used with permission.
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 prevalence rate of 32.2% among adult men and 35.5% among adult women.16 The 
WHO states that more than 1.6 billion adults worldwide (ages 15 years and older) are 
overweight, and at least 400 million are obese.19 Although the CDC’s Behavioral Risk 
Factor Surveillance System (BRFSS) has tracked an increase in the prevalence of obe-
sity over the past few decades, rates have not continued to increase at the same rate 
over the past 10 years, particularly among women.16,17,20 Age-adjusted prevalence of 
overweight or obesity in racial and ethnic minorities is higher among non-Hispanic 
black and Mexican-American women than among non-Hispanic white women.16,17,21

etiology of obesity
Overweight and obesity result from an imbalance in energy intake and energy expend-
iture. At a basic level, eating too many calories and not getting enough physical activity 
contributes to obesity; however, body weight is also determined by genes, metabolism, 
behavior, environment, culture, and socio-economic status.22,23 Behavior and environ-
ment significantly contribute to the development of overweight and obesity and these 
are the most important areas for prevention and treatment strategies.24 The environ-
ment and a sedentary lifestyle may be the dominant contributing factors in the devel-
opment of late onset obesity in adults, while genetic factors may exert a greater 
influence in young children who develop obesity.25–27 Figure 7-1 summarizes the 
multiple dietary and lifestyle factors that have been linked to the increased prevalence 
of overweight and obesity across populations.

Excess Energy Intake
According to the National Health and Nutrition Examination Survey III (NHANES), 
Americans are eating 220 more calories per day compared with 20 years ago.28,29 This 
increase in calories can be partially attributed to a combination of increased portion 
sizes, sweetened beverages, snacks, eating more meals outside the home, and greater 
frequency of eating fast foods as shown in Figure  7-1. According to the Health 
Professional Follow-up Study, foods most associated with adding weight over a 4-year 

Overweight
Obesity

Calories

TV, video and
computer games

Sweetened
beverages

Portion
sizes 

Physical
activity

Fruits and
vegetables 

Fast foods 

Snacks

Figure 7-1 Dietary and Lifestyle Factors Associated with Overweight and Obesity 
Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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period were french fries, potato chips, sugar-sweetened drinks, meats, desserts and 
refined grains.30 Those who ate more fruits, vegetables, yogurt, nuts, and whole grains 
were more likely to lose weight or maintain their weight over time.30

Decreased Physical Activity
The dramatic increase in sedentary activities as a result of labor-saving devices, such 
as sitting at the computer, watching television, using the remote control, taking escala-
tors, elevators, or moving sidewalks, using drive-through windows to pick up food, 
and using garage door openers, has reduced the amount of energy we expend as a 
society.31,32 Studies from the National Weight Control Registry have indicated that 
regular physical activity is the single best predictor of long-term weight control in 
overweight and obese individuals who have lost weight.33,34 Regular physical activity 
modestly contributes to caloric expenditure, reduced abdominal fat, and increased 
cardio-respiratory fitness. Therefore, increasing physical activity should be strongly 
encouraged in children and adults, along with a reduced calorie diet, to improve the 
health of overweight and obese patients.

Genetics
In humans, 426 variants of 127 different genes have been associated with obesity.27 
According to the latest update of the Human Obesity Gene Map, single mutations in 
11 genes were strongly implicated in 176 cases of obesity worldwide (Genome NIH). 
Additionally, 50 chromosomal locations have been mapped that contain genes that 
may be related to obesity. According to the CDC, “recently, several independent pop-
ulation-based studies reported that a gene of unknown function, referred to as fat 
mass and obesity-associated gene (FTO), may be responsible for up to 22% of all cases 
of obesity. Interestingly, the FTO gene also shows a strong association with diabetes. 
The mechanism by which FTO operates is currently under investigation”.27

Family history reflects genetic susceptibility and environmental exposures shared 
by close relatives. Genetic studies over the past several decades investigating adopted 
twins and their biological and adoptive parents show that adoptees’ weight correlates 
most strongly with their biological parents’ weight.35 Additional research has shown 
that children of one overweight parent have a 40% chance of becoming overweight as 
adults. This risk increases to 80% if both parents are overweight.

Environment
Regardless of the strong evidence for genetic influences on human obesity, genetics 
accounts for no more than one-third of the variance in body weight. Experts agree 
that since there has been no change in the gene pool over the past three decades, the 
dramatic increase in the prevalence of obesity in both children and adults in the US 
likely reflects the diet and lifestyle factors shown in Figure 7-1.27,36

diagnosis and Assessment of overweight and obesity
Body Mass Index (BMI)
As described in detail in Chapter 2, BMI provides a more accurate measure of total 
body fat than body weight alone (Figure 7-2).5
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The World Health Organization classifies BMI as shown in Table 7-2. Individuals 
with a BMI of 25 kg/m2 or greater begin to experience complications, such as 
 elevated  low-density lipoprotein cholesterol (LDL-C) levels, hypertension, and 
 pre- diabetes.37,38

Waist Circumference
Waist circumference is an independent measure of risk in normal weight patients, 
as well as overweight and obese patients.5,39 Excess visceral adipose tissue located 
in the abdominal area is reflected by the waist circumference measurement.40,41 
Waist  circumference is a predictor of morbidity, and is considered an independent 
risk  factor for diabetes, dyslipidemia, hypertension, and cardiovascular disease 

To calculate BMI using metric units:

BMI = weight (kg)/height (m2)

To calculate BMI using Imperial units:

BMI = weight (lb) × 703 height (in2)

Figure 7-2 Calculation of BMI 
Source: NHLBI 2000.5

Table 7-2 International Classification of Adult Underweight, Overweight, and Obesity  
According to BMI

BMI (kg/m2)

Classification Principal Cut-off Points Additional Cut-off Points

Underweight < 18.50 < 18.50
 Severe thinness < 16.00 < 16.00
 Moderate thinness 16.00–16.99 16.00–16.99
 Mild thinness 17.00–18.49 17.00–18.49
Normal range 18.50–24.99 18.50–22.99

23.00–24.99
Overweight ≥ 25.00 ≥ 25.00
 Pre-obese 25.00–29.99 25.00–27.49

27.50–29.99

Obese ≥ 30.00 ≥ 30.00
 Obese class I 30.00–34.99 30.00–32.49

32.50–34.99
 Obese class II 35.00–39.99 35.00–37.49

37.50–39.99
 Obese class III ≥ 40.00 ≥ 40.00

Source: WHO.8
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even when BMI is not markedly increased.5,42 Measuring waist circumference is 
recommended in patients with a BMI less than 35 kg/m2 and is particularly important 
for patients with a family history of diabetes and those who may be considered 
borderline overweight.43 These values also represent one of the diagnostic criteria 
of metabolic syndrome (Chapter 8). Since waist circumference may decrease 
 without significant weight loss, this measure is an important tool to evaluate 
patients’ progress.43

Measuring Waist Circumference
In order to obtain an accurate waist circumference measurement, patients should 
be standing in only their underwear. A horizontal mark should be drawn just 
above the uppermost lateral border of the right iliac crest, which should then be 
crossed with a vertical mark in the mid-axillary line. The measuring tape is placed 
in a horizontal plane around the abdomen at the level of this mark on the right 
side of the trunk. The plane of the tape should be parallel to the floor and the tape 
should be snug but not tight. High risk waist circumference values are shown in 
Table 7-3.

treatment of overweight and obesity
There is strong evidence that a modest weight loss of 10% of body weight will result 
in a reduction of blood pressure and fasting glucose and lipid levels, thereby reducing 
the risk of developing diabetes and heart disease.44,45 The incidence of other health 
problems associated with obesity, such as sleep apnea, metabolic syndrome, and 
 osteoarthritis, also decreases with moderate weight loss.43,46

Behavior and Lifestyle Change
As described in Chapter 3, lifestyle changes often require many attempts, large 
and small, over many years. In making changes, patients move through a series of 
steps: Precontemplation, Contemplation, Preparation, Action, Maintenance, and 
Relapse.47 Nurse Practitioners can identify which stage the patient is experiencing 
and help them move from one stage to another. Key questions to ask overweight 
and obese patients are shown in Table 7-4. Reviewing barriers to change, the cir-
cumstances and experiences of previous behavior change attempts and relapses, 
and motivation to change can also provide useful insights to overweight and 
obese patients.48 Key nutritional recommendations for patients who are over-
weight and obese are listed in Table 7-5.

Table 7-3 High Risk Waist Circumference Values

Men > 40 inches (102 cm)
Women > 35 inches (88 cm)

Source: NHLBI.5
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Weight Reduction Medications
●● Prescription weight-loss medications may be appropriate for patients who are at 

increased medical risk because of their weight.49 In addition, patients who have 
 previously failed weight loss attempts with diet and physical activity may be candi-
dates. However, according to the NHLBI guidelines, prescription weight-loss drugs 
are approved only for patients with:5

●● BMI > 30 kg/m2 or
●● BMI > 27 kg/m2 with an obesity-related condition, such as hypertension, type 2 

 diabetes, or hyperlipidemia.

Along with being overweight or obese, the conditions listed in Table 7-1 increase 
the risk for heart disease, cancer, and other ailments. Pharmacotherapy may improve 
weight loss effects of diet and exercise when diet and exercise alone are not  sufficient.50 

Table 7-4 Key Questions To Ask Overweight and Obese Patients

Initial Visit
●● How many meals and snacks do you eat every day?
●● Do you feel that you eat a healthy balanced diet? Why or why not?
●● What do you like to drink during the day?
●● Do you drink alcohol? What kind and how much?
●● How often do you eat fruits and vegetables?
●● How often do you eat dairy products? Low-fat or regular type?
●● How often do you eat out? What kinds of restaurants?
●● Do you usually finish what is on your plate?
●● How often do you exercise, including walking?

Follow-Up Visit
●● How have you changed your diet or exercise since the last visit?
●● What problems did you encounter in making these changes?
●● Do you feel confident that you can maintain the changes you have made?
●● What changes would you still like to make in your diet or exercise pattern?
●● How can I help you with these changes?

Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.

Table 7-5 Key Nutritional Recommendations for Overweight and Obese Patients

●● Focus on healthy eating rather than weight loss.
●● Try to be as active as possible everyday.
●● Eat more fruits and vegetables.
●● Eat a healthy low-fat, high fiber breakfast everyday.
●● Prepare healthy recipes when cooking.
●● Drink more water and fat-free milk.
●● Limit eating out, especially at fast food restaurants.
●● Stop eating when you feel full.
●● Reduce your portion sizes at lunch and dinner.
●● Eat in the kitchen or dining room and not in front of the TV.
●● Limit TV to less than 2 hours per day.
●● Self-monitor by writing down what you eat and drink.
●● Get involved in support groups, such as Weight Watchers.

Source: Lisa Hark, PhD, RD, 2012. Used with permission.
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Case 1

LIFESTYLE: Jeffrey is a 30-year-old lawyer who eats most of his meals on the run since 
he doesn’t have time to cook. He skips breakfast, snacks on donuts or pastries and juice 
at work and drinks four large cups of coffee with cream and sugar every day. Four out 
of five days a week Jeffrey eats in a fast-food restaurant for lunch where he orders a 
double cheese burger, large fries, and a large soda. On Fridays, he has two slices of pep-
peroni pizza with a large soda. Since he works late, he frequently orders take-out in his 
office for dinner from a variety of local restaurants. For Chinese meals, he orders Kung 
Pao chicken (breaded and fried), fried rice, and an egg roll. For Italian meals, he orders 
chicken parmesan and spaghetti with garlic bread or at a diner he likes a hot open faced 
turkey sandwich with gravy and a milkshake.

On weekends, he eats a bowl of cereal and milk for breakfast at home, he skips lunch 
and eats out for dinner with his friends at a local pub. He chooses appetizers, such as 
chicken wings or mozzarella sticks, and entrees such as prime rib, London broil or grilled 
chicken, and French fries for dinner. He rarely eats any vegetables. He usually drinks two 
beers on Friday and Saturday night at the pub. He does not smoke cigarettes and does 
not have time to exercise.

PROBLEM: Jeffrey has gained 15 lb since last year when he decided to change jobs 
and open up his own law firm. He has been complaining of feeling tired all of the time 
and has been drinking more coffee everyday to stay alert during the day. Because of his 
schedule, he has not had the time to exercise like he used to last year. He complains of 
constipation, fatigue, and requests assistance to lose weight. He has no other medical 
conditions.

ADVICE: Jeffrey’s main complaints of constipation, fatigue, and weight gain are 
related to his diet and sedentary lifestyle. He does not eat fruits and vegetables, and his 
diet is very low in fiber. He has gained weight because he is taking in more calories than 
he burns. He has been eating most of his meals away from home, where larger portions 
are served and admits that he usually finishes everything on his plate. He can add more 
fiber to his diet by eating a bowl of cereal with milk at home before work, bringing fresh 
or dried fruit to work as an alternative to the midmorning pastry snack, and including 
vegetables with lunch and/or dinner. At dinner, he could order a side of vegetables or a 
salad with any entrée as well as minestrone soup at the Italian restaurant, which has 
beans, legumes, and vegetables.

If he is willing to order grilled chicken instead of high-fat burgers and fries at fast-food 
restaurants a few days a week, this would be a good start. He could opt for a vegetable 
topping or a slice of tomato pie with a salad instead of the pepperoni pizza. For dinner, 
he should choose broiled or grilled fish or chicken, and add a salad to the meal when he 
is eating out. Recommend regular chicken and vegetables with white rice, rather than 
fried at Chinese restaurants. Skip high-fat appetizers, when eating out. Finally, Jeffrey 
needs to schedule time to exercise such as walking to his client’s offices. On the week-
ends, recommend he try to make time for biking, walking,  running, and playing squash 
or other sports that he enjoys.
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As the maintenance of weight loss becomes integral to treatment paradigms, 
 long-term effects of medications become important criteria for success.49 Therefore, 
to be approved by the Food and Drug Administration (FDA) medications for 
 long-term weight loss, must show safety and efficacy for 2 years or more.51 Currently 
there is only one drug approved for long-term use: orlistat (Xenical), a lipase 
 inhibitor.52,53

Unlike other weight loss medications, orlistat (Xenical by Hoffman-LaRoche) is 
the first non-systemic weight loss medication, acting entirely on the gut, not the brain. 
Weight loss occurs because of reduced absorption of fat calories.54 Approximately 
30% of dietary fat is eliminated in the stool. Orlistat is prescribed in 120 mg doses to 
be taken three times per day, during meals. Since its mechanism of action is influ-
enced by the amount of fat in the meal, patients are prescribed a low-fat diet to reduce 
side effects. If a low-fat diet is not consumed, side effects can be significant, and 
include flatulence, oily stools, severe diarrhea, and abdominal cramping. Orlistat, at 
60 mg (half the dose of Xenical), is now approved by the FDA for over-the-counter 
(OTC) use in adults over 18 years of age.51 The product, called Alli, is the first weight 
loss medication to be approved by the FDA for OTC use.51

The FDA has also approved exenatide (incretin mimetic) as adjunctive therapy to 
improve blood sugar control in patients with type 2 diabetes who have not achieved 
adequate control on metformin and/or a sulfonylurea. Exenatide is a synthetic  protein 
(from the Gila monster) that mimics the activity of the naturally occurring hormone 
glucagon-like peptide-1 (GLP-1).55 GLP-1 binds to pancreatic beta-cell receptors to 
stimulate the release of insulin. In response to food intake GLP-1 will stimulate the 
release of insulin by binding to the pancreatic beta-cell receptors.29,56 In clinical trials, 
exenatide has been shown to improve blood sugar control by lowering both post-
meal and fasting glucose levels, leading to better long-term control as measured by 
hemoglobin A1C. Weight loss appears to be an added benefit.57 Exenatide has been 
shown to reduce weight through several actions, including the stimulation of insulin 
secretion only when blood sugar is high and by restoring the  first-phase insulin 
response, an activity of the insulin-producing cells in the  pancreas that is lost in 
patients who have type 2 diabetes. The major side effect from exenatide appears to be 
nausea. Nurse Practitioners need to understand that  medications have been shown to 
reduce weight by 5–10% only when combined with diet and exercise.

Bariatric Surgery
The total number of bariatric surgeries increased almost tenfold, from 1998 to 
2004.58 Estimates suggest the number in 2010 will exceed 220,000.59 Nurse 
Practitioners should know the indications, contraindications, and types of bariatric 
surgery and recognize their role during pre-operative and postoperative care. 
Surgery is more effective than conventional management for the individual with 
clinically severe obesity, but should only be considered when all other treatments 
have failed. Bariatric surgery consistently results in significant and sustained weight 
loss; patients typically lose more than 50% of their excess weight.60 Co-morbid con-
ditions markedly improve, reducing cardiovascular mortality and improving life 
expectancy. A Cochrane review of procedures performed in adults for weight 
reduction: gastric bypass, adjustable gastric banding, biliopancreatic diversion, 
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sleeve gastrectomy, and vertical banded gastroplasty, concluded that surgical 
 intervention in obese adults results in greater weight loss and reduction of  
co- morbidities compared with conventional treatment.61

Increasingly the evidence suggests that bariatric surgery may be among the most 
effective treatments for metabolic conditions and diseases such as type 2 diabetes, 
hypertension, hyperlipidemia, obstructive sleep apnea, and non-alcoholic fatty liver 
disease. A landmark study showed remission of type 2 diabetes (76.8%), resolution 
of hypertension (61.7%), and resolution of sleep apnea (85.7%) in a majority of the 
patients undergoing bariatric surgery.62,63

BMI Criteria for Bariatric Surgery
In 1991, the National Institutes of Health Consensus Development Panel established 
criteria for bariatric surgery eligibility (Table 7-6). Candidates must have a BMI ≥ 40 kg/m2 
and have failed conservative attempts at weight loss through diet and exercise. 
Approximately 10 million Americans (5% of the population) have a BMI ≥ 40 kg/m² 
(Class III obesity) and are therefore, potential surgical candidates.17,64 Individuals 
with BMI ≥ 35 kg/m² may qualify when a life-threatening co-morbid condition, such 
as type 2 diabetes, hypertension, sleep apnea, or cardiovascular disease is present. 
Those who suffer obesity-related physical and functional impairment (debilitating 
joint disease, severe interference with ambulation, job performance, or family 
 functions) may also be candidates for bariatric surgery.

Patients considering bariatric surgery must have acceptable surgical risk and have 
failed previous weight loss interventions. Bariatric surgery is safe in adolescents aged 
12–18 years and associated with significant weight loss, correction of obesity co-
morbidities, and improved self-image and socialization.65,66 Contraindications  to 
bariatric surgery include patients with untreated major depression or psychosis, 
binge eating disorders, those with ongoing drug and alcohol abuse, or those with 
cardiovascular disease with prohibitive operative risks, coagulopathy, or inability to 
comply with life-long, postoperative nutritional requirements and vitamin and 
 mineral supplementation.

Therefore, prospective patients are evaluated by a multidisciplinary weight man-
agement team consisting of: a physician, Nurse Practitioner, registered dietitian, 
and bariatric psychologist. A thorough medical evaluation should be performed, 
including cardiac and pulmonary clearance to assess operative risk. Patients with 
severe cardiopulmonary disease, active substance abuse or severe psychopathology 
are  generally not considered appropriate candidates for bariatric surgery.

Table 7-6 Criteria for Bariatric Surgery

●● Body mass index (BMI) ≥ 40 kg/m2, or ≥35 kg/m2 with serious obesity-related condition (type 2 
diabetes, hypertension, heart disease, sleep apnea).

●● Documented failure of non-surgical weight loss program.
●● Willingness to adequately comply with the post-operative regimen.
●● Acceptable operative risks.
●● An understanding of the operation and the necessary lifestyle changes.

Source: NIH Consensus Development Program, NIDDK website.7
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Surgical Options
The field of bariatric surgery is dynamic with surgical procedures and techniques that 
are constantly being developed and refined.67 Bariatric procedures reduce caloric 
intake through a number of mechanisms, which include appetite suppression, restric-
tion of intake, nutrient diversion from the duodenum, and nutrient malabsorption.68 
It is hypothesized that bariatric surgery may also affect the gut-brain axis by altering 
the effects of gastrointestinal peptides, such as ghrelin, peptide YY, glucagon-like 
 peptide, and pancreatic polypeptides, that regulate satiety and appetite.69

There are a number of procedures commonly performed for the treatment of 
severe obesity. These include purely restrictive procedures, such as laparoscopic 
adjustable gastric banding (LAGB) and sleeve gastrectomy, which induce weight loss 
by limiting caloric intake. Malabsorptive procedures, such as biliopancreatic diver-
sion (BPD) with or without duodenal switch limit nutrient absorption, and combina-
tion procedures, such as the Roux-en-Y gastric bypass (RNYGB) combine both 
restriction and malabsorption. Generally, procedure selection is a shared decision 
between the physician and the patient.70

Gastric Bypass The RNYGB, which is considered the gold standard operation for 
weight loss in the US, combines both restrictive and malabsorptive components.71 
During a RNYGB, a gastric pouch (20–30 mL) is created with a small outlet (stoma) 
to the jejunum, and a Roux limb that reroutes approximately 100 cm of the alimen-
tary tract to bypass the distal stomach and proximal small bowel. Food intake is 
restricted, and absorption of nutrients is limited. Patients experience marked loss of 
appetite with rapid, radical weight loss during the first 6 months following surgery. 
Weight loss generally plateaus between 12 and 18 months post-operatively. Potential 
complications include anastamotic leaks, pulmonary embolism, bleeding, vomiting 
caused by narrowing of the stoma, micronutrient deficiencies, and small bowel 
obstruction. Dumping syndrome can occur following ingestion of refined sugar, 
which is characterized by symptoms including rapid heart rate, nausea, diarrhea, and 
feeling faint.

Adjustable Gastric Banding The least invasive of all the bariatric surgical proce-
dures is LAGB. An adjustable elastic band with an inflatable elastic collar is placed 
around the upper part of the stomach just below the gastroesophageal junction, 
 creating a small upper gastric pouch. The band is adjustable through an access port 
placed subcutaneously in the upper abdomen; normal saline can be added or 
removed to tailor restriction to individual needs. Weight loss following LAGB 
results in generally 1–3 lb per week, and varies depending on patient adherence to 
diet and physical activity guidelines, as well as frequency of follow-up and periodic 
band adjustments.72 Risks associated with LAGB include band slippage, band 
 erosion, reservoir deflation/leak, vomiting, acid reflux, and failure to lose weight. 
When compared with the laparoscopic RNYGB, LAGB was found to have fewer and 
less severe complications.73,74

Sleeve Gastrectomy (SG) Once the first part of a two-stage procedure for high-risk 
patients, the SG has recently been considered an acceptable option as a primary 
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weight loss procedure.75 During a SG procedure the stomach is divided vertically, 
reducing its volume by about 80%, leaving the pylorus and normal digestive process 
intact. Risks include leaks, bleeding, and vomiting due to stenosis or overeating. 
Recent studies have shown the SG to be safe and effective, but due to its relatively new 
application, there are no long-term data.

Biliopancreatic Diversion (with or without duodenal switch) The BPD is primarily 
a malabsorptive procedure.76 During a BPD, part of the stomach is resected to limit 
food intake, leaving a gastric pouch larger than that created during a GB. A long limb 
of the small intestine is bypassed with a short common alimentary channel of about 
50 cm. An adaptation of this procedure, the BPD with duodenal switch (DS) is 
essentially a SG with the added component of a long limb bypass. The benefit of a 
BPD with DS is that the pylorus is preserved. Risks associated with BPD surgery 
(with or without DS) include anastamotic leak, anastamotic ulcers, protein 
malnutrition, frequent and foul-smelling stools and flatus, vitamin and mineral 
deficiencies, and alopecia.

Weight Loss After Bariatric Surgery
Weight loss after bariatric surgery varies with procedure and the individual patient, 
and is often expressed as the percentage of excess weight lost (defined as the num-
ber of pounds above ideal body weight). Mean weight loss is usually greatest with 
BPD/DS (70%), followed by GB (62%), SG (55%), and LAGB (48%) as shown in 
Table 7-7. The malabsorptive procedures generally result in a more rapid, radical 
weight loss compared with those procedures which solely rely on restriction. All 
procedures require patients be willing and able to make significant lifestyle changes, 
which include dietary and behavior modifications. The FDA recently approved use 
of the LAP-BAND System® (Allergan) for adults with BMI of 30–40 kg/m2 and at 
least one obesity-related co-morbid condition. Several recent studies have shown 
that patients with BMI < 35 kg/m2 derived benefits similar to those seen in patients 
who met the NIH criteria.77

Safety of Bariatric Surgery
The safety of bariatric surgery has long been a topic of discussion. With bariatric 
procedures being performed in increasing numbers, the level of scrutiny remains 
high. Improvements in technology, formal training programs, greater experience, 
rigorous clinical trials, an increasing body of knowledge and accrediting and 

Table 7-7 Percent Weight Loss After Bariatric Surgery

Type of Procedure Mean Weight Loss (%) Range (%)

Roux-en-Y Gastric Bypass 61.6 33–77
Biliopancreatic Diversion 70.1 62–75
Adjustable Gastric Banding 47.5 32–70
Sleeve Gastrectomy 55.4 33–85

Sources: Buchwald 2004,62 Clinical Issues Committee of ASMBS 2010.75
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 credentialing activities have all contributed to a dramatic decrease in surgery-related 
morbidities and mortalities. Until recently, the risks and benefits of bariatric surgery 
had not been rigorously assessed with a large-scale, multicenter trial. A recent study 
of nearly 5000 patients found the overall risk of death (0.3%) and low major adverse 
outcomes (4.3%) after bariatric surgery, to be less than the long-term risk of dying 
from heart disease, diabetes, or other consequences of obesity.78 In assisting patients 
to make appropriate choices, it is recommended that they be referred to accredited 
bariatric programs with an experienced multidisciplinary weight management 
team with the medical and psychosocial support that patients will need pre- and 
 post-operatively.

Bariatric Surgery and Survival
Recent studies indicate that individuals who have had bariatric surgery have a 
survival advantage when compared with matched controls. Findings from the 
Swedish Obese Subjects study revealed an estimated 28% reduction in mortality in 
surgery groups when compared with control groups primarily due to fewer deaths 
from cardiovascular disease and cancer.79 Adams compared 7,925 gastric bypass 
patients with age, BMI, and gender-matched controls and demonstrated the rate of 
death from all diseases (coronary artery disease, diabetes and cancer) was 52% 
lower in those who had bariatric surgery.80 Perry reported a statistically significant 
improvement in survival rates in morbidly obese Medicare recipients who under-
went bariatric surgery when compared with a similar non-surgical group.81 This 
study also showed significant improvements in diabetes, sleep apnea, hypertension, 
hyperlipidemia, and  coronary artery disease morbidity.

Pre-Operative Evaluation: The Team Approach
Patient evaluation for bariatric surgery should be performed by a multidisciplinary 
team, comprised of specially trained health professionals with expertise in surgical 
obesity management including a bariatrician, surgeon, Nurse Practitioner, dietitian, 
exercise physiologist, and psychologist or psychiatrist.82 A thorough medical evalua-
tion should be performed to rule out hormonal causes or genetic syndromes. The 
scope and focus of the medical exam should be designed to identify any co-morbid 
conditions and to assess for the acuity, stability, and any complications of these 
co-morbidities.83

Pre-Operative Nutrition Assessment
It is vital that Nurse Practitioners educate their patients about the post-operative 
nutrition therapy necessary before and after bariatric surgery prior to describing the 
type of procedure.84,85 A pre-operative nutrition assessment will provide data to guide 
the pre- and post-operative management.85 This assessment includes: (1) the patient’s 
weight history and previous weight-loss strategies, (2) factors affecting weight issues 
such as work, social, and cultural information, (3) dietary patterns and alcohol intake, 
(4) nutritional and vitamin supplements use, (5) physical activity and limitations, and 
(6) readiness and motivation to make long-term lifestyle changes.86,87 Pre-operative 
dietary goals should be created which form the foundation for post-operative meals 
and snacks.
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Significant deficiencies of specific nutrients known to become deficient after 
bariatric surgery may also exist prior to surgery. In a retrospective study of 379 
patients scheduled to undergo RYGB, deficiencies were noted in iron (44%), thiamin 
(29%), and 25-hydroxyvitamin D (68%) as reflected by low ferritin and hemoglobin 
levels.88 Pre-operative testing of iron status (iron, total iron-binding capacity, ferritin, 
serum transferrin receptor), vitamin B12, 25-hydroxyvitamin D, and parathyroid 
hormone is recommended, especially in patients undergoing a surgical procedure 
with a  malabsorptive component.83

Pre-Operative Weight Loss Recommendations
Patients who lose 10% of their excess body weight prior to surgery have fewer 
 surgical complications.89 They also have shorter operative times and hospital stays, 
reduced blood loss compared with those who do not lose weight prior to surgery, 
and  reduced intra-operative need for conversion to open surgical technique.90 
Additionally, patients who were able to lose weight prior to surgery may also have 
improved long-term weight loss results.89,90 Key points to tell patients prior to 
 surgery are listed below.

Post-Operative Nutrition Assessment
Post-operative nutritional goals are to maintain an adequate intake of essential 
macro- and micronutrients while producing a significant caloric deficit. Usually the 
more significant the component of malabsorption, the greater the amount of weight 
loss; however, nutritional deficiencies follow the same trend.91 Malabsorption of 
 protein may occur following BPD procedures but protein malnutrition may also 
occur after restrictive surgeries. Protein malnutrition presents with edema, alopecia, 
and low serum albumin levels (less than 3.5 g/dL). Monitoring serum albumin con-
centration is adequate to monitor protein nutritional status. Protein malnutrition is 
rarely seen as a complication of restrictive procedures (0–2%), but may affect up to 
13% of patients after RYGB.92,93

Many vitamins and minerals are absorbed in the duodenum and proximal jejunum 
which can lead to deficiencies in patients who have undergone malabsorptive bariat-
ric procedures. In those patients who have undergone restrictive procedures, dietary 

Key Points for Patients Prior to Bariatric Surgery

 • Reduce intake of high-fat foods.
 • Use meal replacement shakes for breakfast.
 • Pack lunch instead of eating fast food.
 • Reduce intake of sweets.
 • Snack on fresh fruit.
 • Substitute one half serving of a meal replacement shake instead of an evening snack.
 • Take prescribed dietary supplements as directed by the pre-op nutritional and lab tests 
evaluations.

Source: Donna Kulick, MD, Lisa Hark, PhD, RD, Darwin Deen, MD, MS, 2012. Used with 
permission.
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changes associated with caloric restriction may lead to deficiencies. Iron is the most 
common deficiency seen after bariatric surgery but clinical manifestations of cal-
cium, vitamin D, vitamin B12, folic acid, and thiamin deficiencies have also been 
described.94,95,96 The prevention of these problems depends upon a carefully selected 
diet to ensure adequate intake and clinical monitoring to identify potential deficien-
cies before symptoms occur. Table 7-8 describes routinely recommended vitamin and 
mineral supplementation to prevent and treat these various deficiencies.87,97–99

Post-Operative Nutrition Therapy
Post-operative recommendations for dietary advancement are outlined in Table 7-9. 
Although there are no strict dietary guidelines after bariatric surgery, the recommen-
dations are to follow a meal progression pattern which calls for gradual progression 
of food consistency over weeks or months.100,101 Patients are typically advised to 
 follow a clear liquid diet for a few days after surgery and advance to full liquids while 
keeping the feeding volume small (no more than 1/4 cup four to six times per day) 
during the first week. During the second post-operative week, pureed foods, empha-
sizing higher protein foods may be added. Semi-solid/soft foods are added as toler-
ated, with the advice to take small bites and chew foods thoroughly. Foods not well 
tolerated during the first few months after surgery include red meat, chicken, and 
turkey (except when finely minced), white flour products, foods high in sugar or fat, 
and raw fruits and vegetables with high fibrous consistency (celery stalks, corn, arti-
chokes, tomatoes, pineapple, oranges).

Table 7-8 Routine Nutrient Supplementation After Bariatric Surgery

●● Chewable multivitamin and minerals supplement: 1–2 tab twice daily.
●● Calcium citrate: 1200–1500 mg/d.
●● Vitamin D3: 1000–1400 IU/day.
●● Vitamin B12: 500 µg/day orally or 1000 µg/mo intramuscularly.
●● Folic acid: 400 µg /day. 
●● Elemental iron: 65–80 mg/day (preferably with vitamin C).

Source: Donna Kulick, MD, Lisa Hark, PhD, RD, and Darwin Deen, MD, MS, 2012. 
Used with permission.

Key Points for Patients After Bariatric Surgery

 • Keep portions small.
 • No beverages 30 minutes before eating and 30–60 minutes after eating.
 • Ingest at least 60 g of protein per day to avoid protein malnutrition.
 • Eat at scheduled times and avoid snacking.
 • Allow 30 minutes for each meal and chew food well.
 • Incorporate physical activity on most days of the week.
 • At 2-months post-operative, patients can eat approximately 1 cup of food per meal, 
averaging 60–80 g of protein every day and drink 48 oz of water.

Source: Donna Kulick, MD, Lisa Hark, PhD, RD, and Darwin Deen, MD, MS, 2012. Used with 
permission.
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Addressing Dumping Syndrome
Patients who complain of nausea, chills, diaphoresis, and diarrhea after eating are 
likely to have dumping syndrome, which initially occurs in 70–76% of patients with 
RYGB.102 Dumping syndrome can be divided into early and late phases depending on 

Table 7-9 Dietary Advancement Recommendations Post-Bariatric Surgery

Time Post-Op Recommendation

Days 1–2 ●● Clear liquids (sugar-free, non-carbonated, caffeine-free).
●● Sip water as tolerated and advance to 48 fluid ounces/day.
●● Always avoid drinking liquids with a straw to reduce intake of air.

Days 3–7 ●● Continue clear liquids (sugar-free, non-carbonated, caffeine-free).
●● 48–64 fluid ounces/day (half as clear liquids).
●● Start full liquids (non-fat milk, soy milk, plain or blended yogurt, 

blended soups).
●● May add whey and soy protein powder to full liquids (Limit to < 20 g 

protein/serving).
●● Start chewable multivitamin mineral supplement (1 tablet  

twice daily).

Weeks 2–3 ●● Increase clear liquids to 48–64 fluid ounces/day.
●● Replace full liquids with solid, soft, moist, pureed, ground, low-fat, 

high protein foods (eggs, low-fat cottage cheese, fish, poultry, lean 
meat, cooked beans).

●● Consume four to six meals/day (limit portion size ~1/4 cup).
●● Consume protein first (at least 60 g/day).

Weeks 4–6 ●● Advance diet as tolerated: add well-cooked, soft, pureed 
vegetables, peeled, pureed fresh or frozen low fiber fruits,  
or canned fruits (no sugar added).

●● Add one soft, moist, solid food/meal/day as tolerated.
●● Consume four to six meals/day (limit portion size ~1/2 cup).
●● Consume protein first (60–80 g/day).
●● Avoid dehydration by consuming 48–64 fluid ounces/day of clear 

liquids (sugar-free, non-carbonated, caffeine-free).
●● No clear liquids within 30 minutes after meal.
●● Chew foods well.

Week 7 and beyond ●● Daily caloric needs are based on height, weight, and age.
●● Advance to well-cooked, soft, pureed vegetables.
●● Advance to soft, peeled, pureed fresh or frozen low fiber fruits or 

canned fruits (no sugar added).
●● Avoid raw fruits and vegetables with high fibrous consistency (celery 

stalks, corn, artichokes, tomatoes, pineapple, orange).
●● Choose whole grains and avoid pasta, rice, and bread before 

consuming protein foods, vegetables, and fruits.
●● Consume three meals and two snacks/day (limit portion size ~1 cup).
●● Consume 48–64 fluid ounces/day of clear liquids (non-carbonated, 

calorie-free, caffeine-free).
●● No beverages 30 minutes before eating and 30–60 minutes after 

eating.
●● Chew foods well.

Source: Donna Kulick, MD, Lisa Hark, PhD, RD, and Darwin Deen, MD, MS, 2012. Used with permission.
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the relationship of the symptoms to the time elapsed from the meal. Symptoms may 
occur within 10–30 minutes after eating. Early dumping results from accelerated gas-
tric emptying of hyper-osmolar content into the small bowel and is associated with 
nausea, bloating, abdominal cramps, and diarrhea.103 Alternatively, symptom onset 
may occur 1–3 hours after eating (late dumping), and consists of flushing, dizziness, 
palpitations, and lightheadedness associated with orthostatic blood pressure changes. 
Late dumping typically relates to hypoglycemia due to exaggerated release of insulin 
and affects 25% of dumping syndrome patients.104,105 Specific dietary changes 
( reduction of carbohydrate intake) usually help resolve these symptoms. In addition, 
avoiding liquids for 30 minutes after a meal, and consuming smaller portions is 
 recommended.

Case 2

Camilla is a 46-year-old female who had been obese most of her adult life. Several years 
ago, she reached an all-time high weight of 251 lb, and at a height of 62 inches, her BMI 
was 45.9 classifying her as morbidly obese. After multiple attempts at traditional weight 
loss methods, she elected to undergo laparoscopic Roux-en-Y gastric bypass. During the 
year following her surgery, Camilla lost 70 lb, nearly 60% of her excess weight. As a result 
of her surgery and subsequent weight loss, her glycosolated hemoglobin dropped from 
8.2 to 6.0% and she no longer required medication for her type 2 diabetes. She reported 
she had been taking a multivitamin daily, but no other supplements. She had been feeling 
well until several months ago when she began feeling tired and noticed occasional epi-
sodes of lightheadedness. She also reported thinning of her hair.

PROBLEM: Laboratory evaluation revealed a hemoglobin of 9.9 g/dL, hematocrit: 
31.4%, MCV: 72.6 (81–99), MCH: 22.9 (27–31), RDW: 20.8% (11–18), iron: 21 µg/dL  
(35–200), ferritin: 8 ng/mL (18–350), and zinc: 82 µg/dL (75–125). Camilla had developed 
an iron-deficiency anemia as a result of her lack of adherence to dietary supplementation 
recommendations. Camilla’s iron stores are depleted and as a result she has developed 
functional impairment. Iron deficiency is the most common deficiency seen in bariatric 

patients postoperatively.

ADVICE: Camilla’s iron deficiency anemia is likely the cause of her fatigue and light head-
edness. Following Roux-en-Y gastric bypass, micronutrient absorption is diminished. 
Without daily supplementation with multivitamins, iron, calcium, and vitamin B12, patients 
are at risk for developing deficiencies. Camilla was advised to begin iron repletion with 
elemental iron daily. She is to avoid taking any calcium supplements or consuming calcium 
rich foods for 2 hours before or after taking iron. Additionally, she was counseled on the 
importance of lifelong supplementation with a multivitamin, calcium, and B12.

Reports of thinning hair after bariatric surgery are common. Telogen effluvium, a diffuse 
loss of hair, can be precipitated by various stressors including major surgery, acute weight loss, 
and nutritional deficiencies such as low protein intake, iron, and zinc deficiencies. Because 
Camilla’s hair loss did not occur until after her acute weight loss phase, it is more likely related 
to a nutritional deficiency rather than to her acute weight loss. In addition to iron repletion, 
Camilla’s dietary intake of protein was found to be sub-optimal, and a meal plan was devel-
oped to include a total of 60 g of protein daily. Camilla needs to include five small servings of 
lean protein each day, such as low fat cottage cheese and yogurt, lean meats, and fish.
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Long-Term Nutritional Issues
Referral to a dietitian and behavioral therapist are recommended any time patients 
have difficulty maintaining their dietary goals or regain weight.82 Annual primary 
care visits with Nurse Practitioners focus on building long-term healthy dietary 
behavior, continuing physical activity, and monitoring and correcting potential nutri-
tional deficiencies.82 Routine blood tests at those annual visits are listed in Table 7-10. 
Adherence with nutritional supplements should be assessed, as iron deficiency is 
common.

Summary: Role of Nurse Practitioners
Given the increasing prevalence of obesity and bariatric surgery procedures, care of 
patients who have undergone bariatric surgery is an important role for Nurse 
Practitioners. This field has the potential to create many new job opportunities and 
rewarding clinical experiences for Nurse Practitioners. Close post-operative follow-up 
and careful monitoring will improve the odds for successful surgical outcomes and 
Nurse Practitioners play a very important role in this process. Future research is 
needed to provide more evidence-based recommendations for  best practice in the 
nutritional evaluation and management of the bariatric patient.
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introduction
According to the National Center for Health Statistics and the American Heart 
Association (AHA), about one third of Americans have cardiovascular disease 
(CVD).1,2 Nurse Practitioners working in the majority of acute and chronic care 
settings will be taking care of patients who are either at risk for CVD or who have 
CVD. It is well-known that nutrition plays a critical role in the prevention and treat-
ment of various types of CVD, particularly those most common in the American 
population – coronary heart disease (CHD) and hypertension.3,4 Recognition of the 
important role of nutrition in CHD prevention and treatment has heightened with 
growing awareness of metabolic syndrome, in which elevated triglyceride and 
reduced high-density lipoprotein cholesterol (HDL-C) levels, insulin resistance, 
and hypertension combine with abdominal obesity to increase the potential for 
morbidity and mortality from heart disease.5,6 Therefore, it is imperative that Nurse 
Practitioners gain knowledge and skills in this area and be able to provide appropriate 
nutritional guidance and evidence-based practice to their patients.

Cardiology Care
Frances Burke, MS, RD 
Lisa Hark, PhD, RD 

8

O b j e c t i v e s

•  Identify patients at risk for coronary heart disease using the National Cholesterol 
Education Program and American Heart Association guidelines and determine 
appropriate LDL-C goals.

•  Given a patient’s medical, social, dietary history, and laboratory data, propose an 
optimal set of lifestyle goals using the National Cholesterol Education Program and 
American Heart Association guidelines for nutrition and exercise to reduce risk for 
coronary heart disease.

•  Describe the parameters of the National Cholesterol Education Program’s Therapeutic 
Lifestyle Changes diet.

•  Summarize the dietary recommendations of the DASH diet for the hypertensive 
patient.

•  Prioritize nutritional goals for the patient with heart failure.



Chapter 8 Cardiology Care  161

evidence-base for diet and Heart disease
The association between high dietary fat intake, particularly saturated fat, and the risk 
for developing CHD has been well researched.7,8 This association is presumed to reflect 
the increased serum cholesterol and low-density-lipoprotein cholesterol (LDL-C) levels 
that result from a high intake of saturated fat.9 Large-scale clinical trials have shown 
conclusively that reducing serum LDL-C levels reduces the number of acute cardiac 
events and deaths from CHD both in patients with existing disease and those at-risk 
due to elevated lipids.10–12 Angiographic studies have demonstrated that LDL-C reduc-
tion slows the progression of atherosclerosis in patients with known disease.10 
Atherosclerosis is now viewed not simply as the deposition of lipid in the artery, but as 
a complex inflammatory response to damage of the endothelial lining of arteries.5

dietary Lipids
It is important for Nurse Practitioners to understand the basic biochemistry of fatty 
acids in order to address the role of dietary fat in the prevention and treatment of heart 
disease. Dietary fats are composed mainly of three fatty acids attached to a glycerol 
molecule.13All fats are a combination of saturated, monounsaturated, and polyunsatu-
rated fatty acids.14 Fat is the most calorically dense nutrient, supplying nine calories 
per gram. Therefore, a diet high in fat is also generally high in calories. Reducing total 
fat intake and adhering to an exercise program can help patients lose weight.14,15

Saturated Fats
Saturated fats are fatty acids with no double bonds. With the exception of palm and 
coconut oil, foods high in saturated fat are solid at room temperature and come pri-
marily from animal sources. Major contributors of saturated fats are shown in Table 8-1. 
According to the NHANES data, approximately 11–12% of the calories in the 
American diet come from saturated fat while less than 7% is recommended.9,16,17 
Saturated fatty acids (in contrast to unsaturated fatty acids) decrease the synthesis 
and activity of LDL-C receptors, promoting an increase in serum LDL-C, thereby 
contributing to atherogenesis.18 An increase of 1 mg/dL in serum LDL-C increases 
CHD risk by 1%.5 A meta-analysis of dietary studies concluded that for every 1% 
increase in calories from saturated fat, serum LDL-C increases approximately 1%.5

Table 8-1 Dietary Sources of Saturated Fats

Meats/Poultry: brisket, regular ground beef, sausages, hot dogs, bacon, fatty luncheon meats 
(bologna, pastrami, corned beef, salami, tongue), pâté, spare ribs, lamb, lard, poultry skin, 
chicken fat, beef fat, and fried foods.

Dairy Foods: butter, whole milk, 2% milk, heavy cream, stick margarine, half-and-half, whipped 
cream, full-fat yogurt, whole milk cottage and ricotta cheeses, ice cream, hard cheeses, cream 
cheese, and sour cream.

Breads/Snacks: potato chips, croissants, butter or sweet rolls, quick breads, and biscuits.

Desserts/Sweets: donuts, cakes, candy, pies, pastries, and cookies.

 Source: Lisa Hark, PhD, RD and Fran Burke, MS, RD, 2012. Used with permission.
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Polyunsaturated Fats
The two major categories of polyunsaturated fatty acids (PUFA) are omega-6 
and omega-3 fatty acids. Vegetable oils such as corn, canola, cottonseed, peanut, 
sunflower, safflower, and soybean contain omega-6 fatty acids.19 Linoleic acid, an 
essential omega-6 fatty acid, cannot be synthesized by the body and is therefore 
required in the diet.13 Arachidonic acid, which is synthesized from linoleic acid, is 
the major omega-6 fatty acid found in cell membranes and the precursor of prosta-
glandins. Substitution of PUFA for saturated fat in the diet lowers LDL-C and 
reduces risk for CHD.21

Omega-3 fatty acids include the very long chain eicosapentanoic acid (EPA) and 
docosahexenoic acid (DHA), as well as the 18-carbon alpha-linolenic acid, another 
essential fatty acid.5 The highest concentrations of DHA are found in eye/brain tissue 
and depend on dietary intake. The long-chain fatty acids have been shown to decrease 
serum triglycerides, reduce platelet aggregation, lower blood pressure and inflamma-
tion, and improve endothelial cell function.19,21 Dietary sources of omega-3 fatty acids 
are shown in Table 8-2. Epidemiologic studies suggest that healthy individuals who 
consume 7 oz of fish per week are 30–40% less likely to die from a cardiac event than 
those who do not regularly consume fish.22,23

On the basis of currently available evidence, the AHA has recommended 
that all adults eat fish (particularly fatty fish) at least twice a week and vegetables 
containing plant-derived omega-3 fatty acids (ALA) and that patients with docu-
mented coronary heart disease consume approximately 1 g of EPA and DHA 
per day (combined), from oily fish or fish-oil capsules (after consultation with a 
physician).7, 24, 25 The AHA recommendations also state that EPA/DHA supple-
ments may be useful in patients with severe hypertriglyceridemia (>500 mg/dL). 
Doses of 2–4 g of EPA/DHA per day may lower triglyceride levels by 20–40%.26 
The AHA advises caution with respect to environmental contaminants in fish 
noting that many species of fish are low in methyl-mercury and that fish-oil sup-
plements are free of methyl-mercury.27 Some clinical trials suggest that an intake 
of approximately 1 g/day of EPA/DHA can reduce deaths from cardiac events.26,28 

Table 8-2 Types and Dietary Sources of Polyunsaturated Fats

Omega-6 fatty acids: (Linoleic acid) 
Food Sources: vegetable oils: corn, canola, safflower, sunflower, soybean, cottonseed, and peanut.

Omega-3 fatty acids
Alpha linolenic acid (ALA) (18:3).
Food Sources: canola, flaxseed, soybean oil, and walnuts.
Eicosapentaenoic acid (EPA) (20:5) and Docosahezaenoic acid (DHA) (22:6).

Food Sources of EPA and DHA: fish (salmon, sardines, tuna, swordfish, herring), fortified foods 
(eggs, soy milk, yogurt), fish oil supplements, cod liver oil supplements.

 Source: adapted from Superko.20
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Other studies indicate a trend toward fewer restenoses after angioplasty for 
patients receiving omega-3 dietary supplements.14

The American Heart Association recommendations:3,25

●● All adults without CHD: eat fish (fatty) at least two times a week; include oils and 
foods rich in ALA.

●● All adults with CHD: consume approximately 1 g/day of EPA + DHA preferably 
from oily fish. EPA + DHA supplements could be considered in consultation with 
the physician.

●● All adults with high triglycerides: consume 2–4 g/day EPA + DHA as capsules under 
a physician’s care. 

Monounsaturated Fats
Monounsaturated fatty acids (MUFA) contain one double bond; oleic acid is the most 
common dietary form.9,29 Oils high in oleic acid include canola, peanut, and olive oil. 
Other sources of MUFA include avocados, almonds, walnuts, and pecans. 
Epidemiologic evidence from the Mediterranean region, where diets are rich in 
MUFA, have demonstrated a lower incidence of CHD and these findings have been 
corroborated by the Lyon Diet Heart Study.30,31 Shorter-term clinical trials of a 
Mediterranean style diet have shown improvement in a number of risk factors, 
including lowering serum triglycerides and reducing of inflammatory markers, such 
as C-reactive protein.31,32 Substitution of oleic acid for saturated fatty acids reduces 
LDL-C levels.9 A diet high in MUFA lowers LDL-C and serum triglycerides without 
lowering HDL-C. Provision of some calories from MUFA, which might otherwise be 
provided from carbohydrate, can lower LDL-C without lowering HDL-C or raising 
triglyceride levels.32 Figure 8-1 shows sources of dietary fats.

Hydrogenated
Vegetable Oils

Trans
Fatty Acids

Omega-6
Fatty Acids

Omega-3
Fatty Acids

Fish, Flaxseed,
Soybean,

Marine Vegetation

Corn, Safflower,
Sunflower,
Soybean

Shortening
Stick Margarine

Olive Oil,
Canola Oil,

Nuts, Avocado

Saturated Fatty Acids

More Atherogenic Less Atherogenic

Beef, Pork,
Veal, Lamb

Cocoa Butter
Coconut Oil

Palm Oil

Polyunsaturated
Fatty Acids

Unsaturated Fatty Acids

Monounsaturated
Fatty Acids

Figure 8-1 Sources of Dietary Fats  
Source: Lisa Hark, PhD, RD and Linda VanHorn, PhD, RD, 2012. Used with permission.
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Trans Fatty Acids
Hydrogenation, the addition of hydrogen atoms to an unsaturated fat, can change a 
fatty acid double bond from a cis to trans configuration.33 The major source of dietary 
trans fatty acids is partially hydrogenated vegetable oils.34 Food manufacturers have 
used this process to prolong the shelf-life of foods such as crackers, cookies, potato 
chips, and puddings. Randomized clinical trials indicate that trans fatty acids raise 
LDL-C and decrease HDL-C levels when compared with naturally occurring cis fatty 
acids.9 The structural similarity of trans fat to saturated fat may explain the detrimental 
effects.35 Numerous studies in men have shown that eating a diet high in trans fat 
increases the likelihood of having a heart attack.28,33 Women with higher trans fat 
intake have 50% greater chance of having heart disease. Replacing trans fats with 
monounsaturated fat can lower LDL-C levels.9

Although margarines contain trans fatty acids, use of a soft or liquid margarine 
maintains a lower LDL-C than does a comparable diet containing butter (a source of 
saturated fat and cholesterol).36 There are trans-free tub margarines available that may 
be recommended.28 Since 2006, the Food and Drug Administration (FDA) has required 
food manufacturers to include trans fat information on food labels, and as a  result, 
many food processors have substituted either a healthier vegetable oil, a specially pro-
duced inter-esterified fat that has less trans fat, or saturated fat blends (such as palm 
and canola oils). It is likely that these actions have reduced the trans fat intake in the US.

dietary cholesterol
Although saturated fat is the major dietary fat responsible for raising serum LDL-C 
levels, a high intake of dietary cholesterol can also increase serum LDL-C. Animal 
foods are sources of cholesterol, with the highest being egg yolks, shellfish, and organ 
meats. Meat and dairy sources of saturated fat, such as cheese, cream, and fatty meats, 
also contain substantial amounts of cholesterol. Two prospective cohort studies, The 
Nurses’ Health Study and the Health Professionals Follow-up Study reported no sig-
nificant association between egg consumption (up to 1 egg per day) and risk of CHD 
and stroke after adjusting for age, smoking, and other risk factors.37 Since eggs are low 
in saturated fat and contain key nutrients such as vitamin A, D, folate, selenium, and 
zeaxanthin, they can be included in a heart healthy diet for adults and children.

Hyperlipidemia
Hyperlipidemia, the clinical term used to describe elevated cholesterol, or triglyceride 
levels, increases the risk of atherosclerosis.5 When atherosclerosis proceeds to occlu-
sion or rupture of a blood vessel, myocardial infarction, stroke, or peripheral vascular 
disease result (depending upon the affected site). Various lipoproteins transport cho-
lesterol and triglycerides in the blood. The majority of cholesterol is carried in the 
blood by LDL-C and are the major atherogenic lipoproteins.9 In contrast, cholesterol 
carried by HDL-C represents cholesterol being released by the cells. The majority of 
serum triglycerides are present in very low-density lipoproteins (VLDL). A fasting 
lipid profile of the patient’s LDL-C, HDL-C, and triglyceride levels is now recom-
mended by the National Cholesterol Education Program, Third Adult Treatment Panel 
(NCEP ATP III), rather than an earlier clinical approach of assessing total cholesterol.
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Target LDL-C Goals
The clinical approach to the hyperlipidemic patient is well outlined in the NCEP 
ATP III guidelines.17 Key steps include the assessment of risk factors that allows 
determination of lipoprotein goals and delineation of the need for lifestyle change 
and, if needed, the addition of pharmacological treatment. Individuals with existing 
evidence of CHD or diabetes should aim for a goal LDL-C of 100 g/dL or less. 
Individuals without either diagnosis, but with two or more risk factors are further 
stratified as to their risk of a coronary event within the next 10 years based on 
Framingham data as shown in Table 8-3. This estimate of risk takes into account the 
patient’s age, gender, total cholesterol, smoking history, HDL-C, and blood pressure.

Metabolic Syndrome
The association of obesity with the development of hypertension, type 2 diabetes, 
and consequent CVD further heightens the need for Nurse Practitioners to be edu-
cated in the role of nutrition in health promotion and disease prevention.3 Recent 
attention regarding risk for CHD has focused on a constellation of characteristics 
termed metabolic syndrome. A series of simple measurements, shown in Table 8-4 
provide the diagnostic criteria for metabolic syndrome. Patients with any three or 

Table 8-3 Target LDL-C Goals Based on Risk Category

Risk Category LDL Goal
LDL Level to 
Initiate TLC Diet

LDL Level at Which to 
Consider Drug Therapy

CHD or CHD 
Risk Equivalents 
(10-year risk > 20%)

< 100 mg/dL 100 mg/dL 130 mg/dL (100–129 mg/dL: drug 
optional)

2 + Risk Factors  
(10-year risk 20%)

< 130 mg/dL 130 mg/dL 10-year risk 10–20%: 130 mg/dL 
10-year risk < 10%: 160 mg/dL

0–1 Risk Factor < 160 mg/dL 160 mg/dL 190 mg/dL (160–189 mg/dL: 
LDL-lowering drug optional)

Source: Gaziano.38

Table 8-4 Diagnostic Criteria for Metabolic Syndrome

Abdominal obesity Waist circumference:
Men > 40 inches
Women > 35 inches

High blood pressure BP ≥ 130/85 mmHg 
or documented use of 
antihypertensive therapy

High fasting glucose FBG ≥ 100 mg/dL

High triglycerides ≥ 150 mg/dL

Low HDL-C Men < 40 mg/dL
Women < 50 mg/dL

 Source: Gaziano.38
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more of the five criteria can be diagnosed with metabolic syndrome, and nutrition 
therapy for each issue should be addressed.5,6,39,40 The presence of abdominal obesity 
is a valuable clue to metabolic syndrome and can be easily identified by measuring 
the patient’s waist circumference, as described in Chapters 2 and 6 and these cut-off 
points vary by different ethnic groups.

nutrition therapy for Hyperlipidemia  
and Metabolic Syndrome
Diet and exercise are the cornerstones of effective treatment for hyperlipidemia and 
each criteria of the metabolic syndrome.5,16,17,39,40 The NCEP ATP III Guidelines 
include the Therapeutic Lifestyle Changes Diet (TLC) for achievement of LDL-C 
goals as shown in Table 8-5. Translating the TLC diet into food-based recommenda-
tions is shown in Table 8-6.

In patients with metabolic syndrome, a low-fat, high complex carbohydrate diet 
can raise post-prandial triglyceride levels. This can be prevented with the inclusion 
of omega-3 fats in the diet.42 According to a consensus statement from the AHA, opti-
mal fasting triglyceride levels should be defined as <100 mg/dL and considered a 
 parameter of metabolic health. Since most patients are screened with a non-fasting 
blood test, non-fasting triglyceride levels of <200 mg/dL should be indicative of a 
normal (<150 mg/dL) or optimal (<100 mg/dL) fasting triglyceride level and requires 
no further testing.43 Overall, the consensus statement supports the treatment of 
 elevated triglyceride levels using the TLC diet. Increased exercise leading to weight 
loss of 5–10% will lower triglycerides by 20%.

Reducing calories from added sugars and fructose (carbohydrates), while increas-
ing unsaturated fat intake, can reduce triglyceride levels by an additional 10–20%.44 
Restriction or elimination of saturated and trans fats, and increasing consumption of 
omega-3 unsaturated fats is also indicated.30 Reductions of 50% or more in triglycer-
ide levels are achievable through intensive therapeutic lifestyle change.44 Therefore 
Nurse Practitioners should advise patients diagnosed with metabolic syndrome with 

Table 8-5 Therapeutic Lifestyle Changes (TLC)

Nutrient Composition Nutrient Recommended Intake

Saturated fat Less than 7% of total calories
Polyunsaturated fat Up to 10% of total calories
Monounsaturated fat Up to 20% of total calories
Total fat 25–35% of total calories
Carbohydrate 50–60% of total calories
Dietary fiber 20–30 g per day
Protein Approximately 15% of total calories
Cholesterol Less than 200 mg/day
Total calories* Maintain desirable body weight to 

prevent weight gain

*Total calories should be adjusted to maintain desirable body weight and prevent weight 
gain. Physical activity should include enough moderate exercise to expend at least 200 
calories per day.
Source: ATP III Guidelines.16
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hypertriglyceridemia to include more fish in their diet, consider an omega-3 
 supplement, and follow a diet high in monounsaturated fats (Mediterranean). Key diet 
history questions to ask patients with hyperlipidemia are shown in Table 8-7. Nurse 
Practitioners need to collaborate with dietitians who routinely counsel patients 
with  hyperlipidemia by supporting these recommendations and providing ongoing 
 encouragement (Table 8-8).

Table 8.6 Food-Based Advice for Therapeutic Lifestyle Changes (TLC) Diet

Food Items to Choose More Often Food Items to Choose Less Often

Breads and Cereals
≥6 servings per day, adjusted to caloric needs Bakery products, including doughnuts, cakes, 

biscuits, croissants, Danish, pies, muffins, 
cookies

Whole grain breads, cereals, pasta, brown rice, 
sweet potatoes, dry beans and peas, low-fat 
crackers

Potato chips, cheese puffs, snack mix, 
buttered popcorn

Vegetables and Fruits
3–5 servings vegetables per day fresh, frozen, 
or canned, without added fat, sauce, or salt

Vegetables fried or prepared with butter, 
cheese, or cream sauce

2–4 servings fruits per day fresh, frozen, 
canned, dried

Fruits fried or served with butter or cream

Dairy Products
2–3 servings per day fat-free, 1% milk, 
buttermilk, low-fat yogurt and cottage cheese, 
and fat-free or low-fat cheeses

Whole milk/2% milk, whole-milk yogurt, ice 
cream, cream, full-fat cheeses

Eggs
≤2 egg yolks per week >3 egg yolks per week
Egg whites or egg substitute

Meat, Fish and Poultry
≤5 oz per day
Lean cuts: loin, leg, round, extra lean ground 
beef, cold cuts made with lean meat or  
soy protein, skinless poultry, all types of  
fish – broiled, baked, and grilled

High fat meat cuts: ribs, t-bone steak, regular 
hamburger, bacon, sausage; cold cuts: 
salami, bologna; hot dogs; organ meats: 
liver, brains, sweetbreads; poultry with skin; 
fried meat, fried poultry, fried fish

Fats and Oils
Amount adjusted to caloric level: unsaturated 
oils, soft or liquid margarines and vegetable 
oil spreads, salad dressings, seeds, and nuts

Butter, shortening, stick margarine, chocolate

Source: Lisa Hark, PhD, RD, adapted from Mozaffarian.41 Used with permission.

Table 8-7 Key Diet History Questions for Patients with Hyperlipidemia

How often do you eat fatty meats (hot dogs, bacon, sausage, salami, pastrami, corned beef)?
How often do you eat fish? How is it prepared?
What types of fats do you use in cooking and baking?
What do you spread on your bread?
What type of snacks and desserts do you eat?

 Source: Lisa A. Hark, PhD, RD, 2012. Used with permission.
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Table 8-8 When To Refer to A Registered Dietitian

•  A comprehensive assessment of nutritional status is required.
•  Negotiated and tailored behavior change goals should be developed.
•  Nutrition strategies to achieve these goals need to be established.
•  Patient needs counseling to reduce portion sizes at home and eating out.
•  Patient needs help with healthy food purchasing and preparation.
•  Continued reinforcement and monitoring of diet and lifestyle will be helpful.

 Source: Lisa Hark, PhD, RD and Fran Burke, MS, RD, 2012. Used with permission.

Case 1

Harry is a 52-year-old accountant and reports a high stress level both at work and at 
home. Over the past 2 years he has gained 12 lb. Harry attributes this to his sedentary, 
high-stress lifestyle, as well as to dining out with clients two to three nights per week. 
He does not smoke cigarettes and is not taking any medication. He drinks a 20 oz 
(600 mL) cup of coffee every morning and two alcoholic beverages every evening. Harry 
is married and has one daughter.

MEDICAL HISTORY: Harry’s family history is positive for heart disease. His father 
died of a heart attack at age 54, and his father’s brother had a heart attack at age 55. 
Harry’s uncle is currently being treated for high cholesterol. There is no family history of 
high blood pressure, diabetes, or obesity. Harry has high normal blood pressure at 
139/88 mmHg (pre-hypertensive). He is 5’10” and currently weighs 212 lb. BMI: 30.4. His 
weight 2 years ago was 200 lb (91 kg). His current waist circumference is 42 inches (107 cm) 
(<40 inches for men). Cholesterol: 260 mg/dL, fasting HDL-C: 32 mg/dL, LDL-C: 158 mg/dL, 
and triglycerides: 350 mg/dL. He does not exercise.

DIET HISTORY: For breakfast, Harry has a large bagel with 2 tablespoons of cream 
cheese and coffee with half-and-half cream. For lunch he eats two slices of pepperoni 
pizza or an Italian hoagie and a large 12 oz soda. He snacks on candy, cookies, donuts, 
or left over pizza. For dinner he usually orders prime rib or a sirloin steak, baked potato 
with sour cream and butter or French fries. He always has dessert, which is either a slice 
of cake, pie, or a bowl of ice cream. He drinks two bottles of beer with dinner.

LIFESTYLE CHANGES: Harry’s modifiable risk factors for heart disease include 
 obesity, high saturated fat diet, and sedentary lifestyle. Implementing a number of life-
style and behavior changes could improve his risk profile significantly. Harry also has 
metabolic syndrome based on his elevated waist circumference, low HDL-C levels, and 
moderately high blood pressure.

ADVICE: The first lines of therapy for metabolic syndrome are weight reduction and 
increased physical activity. Treatment goals are to lower his cholesterol, LDL-C, and tri-
glycerides, and raise HDL-C levels. He can achieve these goals by adhering to the TLC 
diet and reducing his total calories and saturated fat. Monounsaturated fat and omega-3 
fatty acids should be substituted for saturated fat. Saturated fat is mostly coming from 
high fat dairy foods (half-and-half, cream cheese, mozzarella cheese), red meat, and ice 
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other nutritional components
Stanol/Sterol Esters
Plant sterols and their chemically modified counterpart, plant stanols, have been 
esterified and incorporated into a growing number of products, such as margarine, 
milk, yogurt, and orange juice.45 Clinical trials have shown up to 14% reduction in 
LDL-C levels in individuals consuming 2 g/day.46 Consuming two tablespoons/day of 
sterol-fortified spread can provide 2–3 g of sterol/stanol esters per day and lower 
LDL-C levels by 7–15%.36 In the gastrointestinal tract, sterol/stanol esters compete 
with cholesterol for incorporation into micelles and thus block the absorption of 
 cholesterol. Two possible concerns regarding the use of plant sterol/stanol fortified 
margarines are: (1) if margarine use is increased, some caloric reduction is needed to 
maintain energy balance; (2) concurrent reduced absorption of dietary carotenoids 
requires the need to increase consumption of fruits and vegetables.47

Dietary Fiber
Inclusion of viscous or soluble dietary fiber can decrease LDL-C levels by forming a 
gel-like substance which binds and removes bile acids from the body through the stool 
preventing reabsorption. Based on evidence from a meta-analysis of over 50 clinical 
trials, ATP III recommends the inclusion of at least 5–10 g of viscous fiber daily, with 
the option of greater intakes in the range of 10–25 g daily.5,7,16 The 5–10 g/day dose has 
been shown to reduce LDL-C by about 5%. Some of the best dietary sources of viscous 
fiber (providing 2–4 g per serving) include dried beans such as lima, pinto, and kidney 
beans, oatmeal, oat bran, citrus fruits, pears, and Brussels sprouts. Recommendations 
for increasing viscous dietary fiber are shown in Table 8-9.

Soy
In 1999, the FDA approved a health claim for soy foods: 25 g of soy protein per day, as 
part of a diet low in saturated fat and cholesterol, may reduce the risk of heart disease.48 
Studies indicate small reductions in LDL-C (2–7%) with the ingestion of 50–55 g of 
soy protein daily.49 The AHA has concluded that the major benefit of soy protein is its 
use as a substitute for less heart-healthy fatty animal products, rather than a substantial 
benefit inherent in the soy itself.1,16,17

cream. To lose weight, Harry can reduce his calories by cutting back on his portion sizes 
and increasing his exercise. Eating more fruits and vegetables (5–8 servings per day), 
whole grains, beans and legumes (7–8 servings per day), low fat or non-fat dairy 
 products, white meat chicken without skin, fish, or lean meats will be beneficial. Harry 
should increase his intake of viscous (soluble) fiber (10–25 g/day) from oats, psyllium, 
dried beans and fruits. Margarine containing plant stanol/sterols (2 g /day) could be 
included to further lower LDL-C in place of other spreads. Harry may benefit from 
 reducing his sodium intake.

For breakfast, he could have oatmeal with low-fat milk and an orange. For lunch, he 
could order a tuna or turkey sandwich without cheese. When he is out for dinner, he could 
order fish and chicken more often and limit the red meat to less than one time per week.



170 Section 3 Nutrition in the Clinical Setting

Niacin
Niacin is a B vitamin which has been prescribed at pharmacological doses (2000–
3000 mg/day) to patients with hyperlipidemia for several decades.4 There are three 
different forms of niacin supplements: immediate-release (IR) nicotinic acid, sustained-
release (SR) nicotinic acid, and extended-release (ER) nicotinic acid. Although all 
work in a similar manner to lower cholesterol, differences exist.4,50 IR nicotinic acid is 
most commonly associated with the side effects of flushing, warmth, itching, headache, 
and nausea. SR nicotinic acid, also known as “timed-release” nicotinic acid, is associ-
ated with higher risk of liver toxicity. ER nicotinic acid, available only by prescription, 
and is associated with poor compliance does cause increased serum glucose levels 
and is not associated with liver toxicity. A recent randomized controlled clinical 
safety trial looking at the combination of ezetimibe and simvastatin (E/S) with ER 
niacin was done with 942 patients with type IIa/IIb hyperlipidemia.50 Patients received 
either E/S (10/20 mg) with niacin (to 2 g), or E/S (10/20 mg) alone for 64 weeks, or 
niacin (to 2 g) for 24 weeks and then E/S (10/20 mg) with niacin (2 g) or E/S (10/20 mg) 
alone for an additional 40 weeks. The study showed that the combination of E/S with 
niacin was generally well tolerated and was more effective in improving HDL-C, 
triglyceride, and LDL-C levels compared with E/S alone.50

Supplemental Vitamins
Although supplementation with antioxidants, folate, and other B vitamins was tried 
in the 1990s as a strategy to reduce CHD risk, clinical trials have failed to demonstrate 
significant benefit in reducing cardiac events or mortality in patients receiving these 
supplements.50–53 In fact, use of an antioxidant “cocktail” of vitamins C and E, beta-
carotene, and selenium actually lowered the beneficial sub-fraction HDL-C2 
cholesterol in patients receiving simvastatin and niacin treatment and reduced the 
stenosis – the lowering effect of the medical treatment.54,55 A recent meta-analysis 
reviewing 11 clinical trials evaluating all cause mortality associated with vitamin E 
supplementation (>400 IU/day) and CVD showed a statistically significant increase 
in all cause mortality in patients taking vitamin E in doses greater than 150 mg/day.55 
The conclusion derived from the analyzed data is that the use of vitamin E supplements 
does not help decrease CVD risk. Beyond using a daily multivitamin supplement, 
patients should be encouraged to obtain antioxidants and other vitamins from a diet 
rich in colorful fruits and vegetables and grains, rather than through supplements.53,56

Table 8-9 Recommendations for Increasing Viscous Fiber to the Diet

•  Consume at least three servings of fruits and vegetables daily.
•  Choose fresh fruits with pectin (apples, oranges, grapefruits).
•  Eat skins of potatoes, apples, pears.
•  Increase whole grain foods, especially whole oats.
•  Use whole wheat pasta, whole grain breads, brown rice.
•  Put oats in a blender and use as a filler in casseroles or in baked goods.
•  Eat a high fiber cereal daily, including oatmeal.
•  Increase intake of beans and legumes.
•  Consider psyllium, guar gum, or glucomannen supplement.

 Source: Lisa Hark, PhD, RD and Fran Burke, MS, RD, 2012. Used with permission.
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Alcohol
Questions about alcohol consumption are often raised by patients with heart disease. 
A first step in advising patients regarding alcohol is to obtain an accurate alcohol 
intake history. Alcohol has both positive and negative effects in relation to heart 
disease.57 Although light-to-moderate intake of alcohol has been shown to reduce 
the risk of CHD, intake over 30 g/day (more than two drinks) is associated with an 
increased mortality due to hypertension, pancreatitis, hypertriglyceridemia, gastro-
intestinal malignancies, stroke, cardiomyopathy, cirrhosis, accidents, and breast cancer.58 
Moderate alcohol intake is defined as no more than two drinks per day for men and 
one drink per day for women. A drink is defined as 5 oz of wine, 1.5 oz of 80-proof 
liquor, or 12 oz of beer.4

The beneficial cardioprotective effects of alcohol may be due to increasing HDL-C 
levels, reducing LDL-C oxidation via the antioxidant polyphenols (catechin, querce-
tin, resveratrol), and causing short-term vasodilatation.57 A patient with CHD can 
continue to drink alcohol in moderation if free of other medical, psychiatric, or social 
problems. However, it is not appropriate to recommend alcohol intake to a non-
drinker or an at-risk drinker for its cardioprotective effect, as there are many other 
effective non-pharmacological therapies.59 Alcohol should also be avoided in patients 
diagnosed with hypertriglyceridemia.32

Weight control to Reduce the Risk of cHd
Attention to calorie balance is important for most patients. The keys to weight main-
tenance and weight reduction are fostering control of calorie intake and encouraging 
physical activity. Weight reduction in overweight patients improves parameters asso-
ciated with metabolic syndrome, including reducing LDL-C and triglycerides, 
increasing HDL-C, reducing blood pressure, and normalizing elevated serum glucose 
levels. In many cases, a 7–10% reduction in weight can eliminate the need for drug 
therapy in these clinical syndromes.32 As shown in Table 8-10, weight loss is beneficial 
and a recommended therapy for the majority of risk factors for CVD.3 Conversely, it 
is possible that initiation of a lipid-lowering medication prompts patients to feel 
attention to diet is no longer needed. Failure to follow appropriate diet with use of 

Table 8-10 Summary of Dietary Recommendations Based on CVD Risk Factors

Risk Factor Recommendation

Elevated LDL-C ↓ saturated fat, ↓ soluble fiber, weight loss, ↓ trans fat,

Low HDL-C ↑ exercise, weight loss, avoid smoking

Diabetes and insulin resistance Weight Loss, ↓ blood pressure, ↓ carbohydrates

Elevated triglycerides ↓ Fish oils, weight loss, ↓ alcohol

Obesity (BMI > 30) Weight loss, ↑ exercise, ↓ portion sizes

Hypertension ↓ blood pressure, ↓ alcohol, weight loss, ↑ exercise

Metabolic syndrome Weight loss, ↑ exercise, customized recommendations for total 
fat, carbohydrate and calorie intake

 Source: Lisa Hark, PhD, RD and Fran Burke, MS, RD, 2012. Used with permission.
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drugs can necessitate higher doses of drugs, increasing the potential for side effects 
and limiting benefits. Therefore, Nurse Practitioners should continue to emphasize 
the underlying benefit of a calorically balanced, low saturated fat diet even when 
lipid-lowering drugs are necessary.

Hypertension
According to the Joint National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure (JNC VII), hypertension affects over 50 million 
people in the US and is a major risk factor for the development of CHD, cardiomyo-
pathy, and stroke.60–62 Dietary lifestyle management is appropriate for all patients with 
hypertension, and has enormous potential for the prevention and treatment of hyper-
tension and in some cases it can mitigate the need for drug therapy or lower the doses 
required.63–65 This is particularly evident in patients with pre-hypertension (blood 
pressure: 120/80–139/89 mmHg) and, given the benefit of dietary therapy at these 
blood-pressure levels, patients should adopt the same dietary changes.66 Therefore, 
Nurse Practitioners caring for patients with pre-hypertension or hypertension can 
utilize many of the following evidence-based dietary recommendations. Nutritional 
factors that may contribute to the development of essential hypertension include obe-
sity, high sodium intake, low potassium and calcium intake, and excessive alcohol 
consumption.67,68 The Dietary Approaches to Stop Hypertension (DASH) trial and 
the subsequent DASH-sodium trials and the PREMIER study have substantiated 
the benefit of a comprehensive dietary approach in the prevention and treatment 
of hypertension.63,64,69,70

The DASH diet, shown in Table 8-11, provides for a substantial intake of potassium 
and calcium mostly from fruits, vegetables, and low-fat dairy foods.65 In addition, 
meat portions are limited and nuts are used to provide magnesium and additional 
fiber. The diet limits saturated fat and cholesterol intake comparable to the TLC diet. 
Clinical trials have demonstrated that the DASH diet reduced diastolic blood pres-
sure by as much as 5 mmHg, regardless of age, gender, ethnicity, or pre-existing 
hypertension.65,70 The DASH diet was more effective among African American and 
hypertensive individuals. For patients with Stage 1 hypertension (blood pressure: 
140/90–159/99 mmHg) the diet’s effectiveness in lowering blood pressure was similar 
to that of a single-agent anti-hypertensive medication.63,70 After the original trial, the 
DASH-sodium trial investigated the effect of the DASH diet combined with three 
different levels of sodium (3300 mg, 2400 mg, and 1500 mg).64,65 Reductions in blood 
pressure were proportional to the level of sodium restriction. Questions to ask 
patients with hypertension or pre-hypertension should include:

●● Do you use a salt shaker at the table or in cooking?
●● Do you read food labels for sodium content (<400 mg/serving permitted)?
●● How often do you eat canned, smoked, frozen, or processed foods? 

Obesity and Hypertension
Obesity is a major risk factor in the development of hypertension. It has been esti-
mated that 60% of hypertensive patients are overweight.71 A linear relationship exists 
between the degree of obesity and the severity of hypertension. The beneficial effect 
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of weight reduction in hypertensive individuals has been clearly documented.72 
Controlled dietary intervention trials estimate that a mean reduction in body weight 
of 20 lb (9.2 kg) is associated with a 6.3 mmHg reduction in systolic blood pressure 
and a 3.1 mmHg reduction in diastolic blood pressure.73 The exact mechanism of 
obesity-induced hypertension is unclear, but increased cardiac output, sodium 
retention, and increased sympathetic activity in response to elevated insulin levels are 
all thought to be significant contributors.74 Weight reduction should be the primary 
goal for the overweight hypertensive patient, since even a 10% change in body weight 
is sufficient to reduce blood pressure.62

Dietary Sodium Intake and Hypertension
Population studies have repeatedly demonstrated a relationship between hyperten-
sion and a high sodium intake. However, not all individuals respond the same way to 
dietary sodium. Depletion and loading studies indicate that up to 50% of hypertensive 

Table 8-11 Dietary Approaches to Stop Hypertension (DASH Diet) Recommendations

Food Group Daily Servings Serving Sizes

Grains and grain products 7–8 1 slice bread
1 cup dry cereal
1/2 cup cooked rice, pasta, or cereal

Vegetables 4–5 1 cup raw leafy vegetable
1/2 cup cooked vegetable
6 oz vegetable juice

Fruits 4–5 6 oz fruit juice
1 medium fruit
1/4 cup dried fruit
1/2 cup fresh, frozen, or canned fruit

Low-fat or fat-free dairy foods 2–3 8 oz milk
1 cup yogurt
1 1/2 ounces cheese

Meats, poultry, and fish 2 or less 3 oz cooked meats, poultry, or fish

Nuts, seeds, and dry beans 4–5 per week 1/3 cup or 1 1/2 ounces nuts
2 tbsp or 1/2 ounces seeds
1/2 cup cooked dry beans

Fats and oils 2–3 1 tsp soft margarine
1 tbsp low fat mayonnaise
2 tbsp light salad dressing
1 tsp vegetable oil

Sweets 5 per week 1 tbsp sugar
1 tbsp jelly or jam
1/2 oz jelly beans
8 oz lemonade

 This DASH eating plan is based on 2000 calories daily. The number of servings may vary from those listed 
depending on caloric needs. Serving sizes may vary between 1/2 and 1 1/4 cups. Fat content changes serving 
counts for fats and oils (1 tbsp of regular salad dressing equals 1/2 serving; 1 tbsp of fat-free dressing equals 0 
servings). Source: National Heart, Lung, and Blood Institute.70
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patients are salt-sensitive.75 Salt sensitivity appears to be associated with several demo-
graphic variables such as obesity, African American race, and older age. Unfortunately, 
there is no simple solution to determine salt sensitivity in the clinical setting.

The JNC-VII recommends limiting sodium to no more than 2400 mg daily for 
patients with hypertension. The 2010 US Dietary Guidelines now recommends 
1500 mg sodium/day for adults age 51 and over and for individuals of any age who are 
African American or diagnosed with hypertension, diabetes, or chronic kidney 
disease. The typical American diet contains 4–8 g of sodium per day.69 Table salt and 
foods high in sodium such as salted, smoked, canned, and highly processed foods 
should be limited. The use of convenience foods, fast foods, and eating out frequently 
all contribute to higher sodium intake among Americans. Low sodium foods are 
listed in Appendix X.

Dietary Potassium Intake and Hypertension
Epidemiologic and observational studies have reported an inverse correlation 
between potassium intake and blood pressure, especially among African Americans 
and individuals consuming a high sodium diet.76 More recently, several small inter-
vention studies have shown that potassium supplementation results in a modest 
hypotensive effect. Although the exact mechanism remains unclear, the effects of 
potassium supplementation include naturesis, inhibition of renin release, and 
decreased thromboxane production.67 For practical purposes, increasing dietary 
intake of potassium may have a beneficial effect on blood pressure. Foods high in 
potassium include oranges, orange juice, potatoes (especially with the skins), and 
bananas. To maintain a high potassium intake, the DASH diet includes 8–10 servings 
of fruits and vegetables daily. Certain diuretic therapy, specifically loop diuretics, 
induce potassium wasting. Increasing dietary potassium intake in these patients may 
obviate the need for potassium supplements, which require close monitoring. Good 
sources of potassium are listed in Appendix J.

Dietary Calcium Intake and Hypertension
Calcium intake may be lower among those with hypertension compared with normo-
tensive individuals. Increased dietary calcium intake may reduce the incidence of 
hypertension and calcium supplements may produce a hypotensive effect in some 
patients.76 Although dietary calcium has been correlated with blood pressure, calcium 
supplementation has not been consistently shown significantly to lower blood pressure. 
Subsequently, the inclusion of low-fat dairy foods, within the framework of the DASH 
diet, did provide additional blood pressure lowering as shown in Table 8-11, which 
advises two to three servings per day of fat-free or low-fat dairy food. Dietary sources 
of calcium are listed in Appendices G and H.

Alcohol Intake and Hypertension
Individuals who drink three or more alcoholic beverages per day account for 5–7% of 
those diagnosed with hypertension. Evidence shows that two or more drinks per day 
can lead to an increase in blood pressure and the relationship is dependent on the 
amount of alcohol consumed, rather than the type of alcohol.69 Although alcohol acts 
as a vasodilator, chronic alcohol ingestion is associated with increased formation of 
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the vasoconstrictor, thromboxane. Chronically increased levels of this prostaglandin 
metabolite may be partially responsible for the hypertensive effect of chronic alcohol 
ingestion. In controlled studies, reducing alcohol consumption in this specific popu-
lation has been associated with a modest reduction in blood pressure. Lifestyle 
 modifications to manage hypertension are shown in Table 8-12.

Heart Failure
Heart failure (HF) is a leading cause of disability and death in the US affecting nearly 
5 million adults.77 Heart failure is characterized by decreased cardiac output, venous 
stasis, sodium and fluid retention, and malnutrition.78 Reduced function of the left 
ventricle and accompanying neuro-hormonal changes promote accumulation of 
sodium and water. Shortness of breath, fatigue, and inactivity are all symptoms 
patients with heart failure are likely to experience which can affect their food intake.79 
Chronic heart failure (CHF) is increasingly recognized as a multisystem disease with 
several co-morbidities such as anemia, insulin resistance, autonomic disturbance, or 
cardiac cachexia.77 Nurse Practitioners working with heart failure patients need to be 
aware of the most common nutritional issues, including malnutrition, cachexia, fluid 
overload, sodium retention, and vitamin/mineral deficiencies, which may contribute 
to disease progression. Nurse Practitioners can also minimize morbidity from nutri-
tion impairment through appropriate monitoring and correction of baseline and 
medication-induced electrolyte imbalances in addition to vitamin and mineral 
supplementation when appropriate.80 By working closely with registered dietitians in 
acute care settings and upon discharge, Nurse Practitioners can significantly impact 
patients’ functional capacity, mortality, and quality of life.79

Nutritional Effects of Heart Failure
Cardiac Cachexia
Cardiac cachexia is a syndrome characterized by wasting and under-nutrition seen 
in patients with CHF. Elevated levels of pro-inflammatory cytokines may lead to the 

Table 8-12 Lifestyle Modifications to Manage Hypertension (JNC 7)

Modification Recommendations
Approximate Systolic  
BP Reduction

Weight reduction Maintain normal body weight (BMI: 18.5–24.9) 5–20 mmHg for each 
10 kg weight loss

Adopt DASH eating plan Consume diet rich in fruits, vegetables,  
low-fat dairy foods and low saturated fat

8–14 mmHg

Dietary sodium reduction Reduce sodium to no more than 2.4 g/day 2–8 mmHg

Increase physical activity Engage in regular aerobic activity such as 
walking (30 min/day on most days)

4–9 mmHg

Moderate alcohol 
consumption

Limit alcohol to no more than 2 drinks/day  
for men and 1 drink/day for women

2–4 mmHg

 Source: JNC VII.69
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development of cardiac cachexia. As myocardial function progressively deteriorates, 
patients present with loss of adipose tissue, bone mineral density, and loss of lean 
body mass. Deficiencies in both macro- and micronutrients contribute to the 
progression of the disease, but rarely initiate the wasting process.77,80,81 Upper-body 
and temporal wasting with lower-extremity edema are the hallmark features of this 
condition. New evidence suggests that patients with CHF also have alterations in 
intestinal morphology, permeability, and absorption function.77 This intestinal dys-
function may lead to both the chronic inflammatory state and catabolic/anabolic 
imbalance seen in cardiac cachexia. The proposed mechanisms to explain cardiac 
cachexia include:

●● Impaired cellular oxygen supply.
●● Alterations of the gastrointestinal system and increased nutrient losses.
●● Increased nutritional requirements.
●● Decreased nutritional intake.

Impaired cellular oxygen supply: Decreased cardiac output reduces oxygen delivery 
to cells, resulting in inefficient substrate oxidation and inadequate synthesis of high-
energy intermediary metabolites.

Gastrointestinal (GI) alterations and increased nutrient losses: Recent studies 
suggest that patients with CHF have alterations in their GI tract due to reductions 
in peripheral blood flow, non-occlusive mesenterial ischemia, and restricted 
intestinal microcirculation, leading to decreased nutrient absorption. Thickening 
of the bowel wall seen in patients with CHF compared with controls, results in 
nutrient malabsorption.77 Hypoxemia and increased venous pressure may also 
cause bowel wall edema with subsequent fat and protein malabsorption. Decreased 
synthesis of hepatic bile salts and pancreatic enzymes caused by oxygen deprivation 
to the liver and pancreas may further contribute to this. Proteinuria is also a feature 
of heart failure (HF) secondary to the reduced renal blood flow characteristic of 
this disorder.

Increased nutritional requirements and inhibition of food intake: Patients with 
HF can be hypermetabolic and therefore have increased nutritional requirements. 
This hypermetabolic state is caused by the increased work required for breathing, the 
mechanical work of the heart and oxygen consumption, and activation of 
neuroendocrine factors and proinflammatory cytokines, such as tumor necrosis 
factor-alpha (TNF-alpha). These cytokines also appear to inhibit food intake in 
animal models.77 In CHF, skeletal muscle insulin resistance occurs and contributes to 
impaired energy metabolism.82 If additional calories are not ingested to meet these 
increased demands, weight loss ensues. Additional factors that may result in an 
inadequate food intake in patients with HF include:

●● Hepatomegaly and ascites (reduce functional gastric volume causing early satiety).
●● Dyspnea and fatigue induced by eating.
●● Unpalatable low-sodium diets.
●● Anorexia, nausea, or vomiting from medications used to treat CHF. 



Chapter 8 Cardiology Care  177

Nutrition Therapy for Heart Failure
Nutrition therapy for patients with HF should be aimed at controlling sodium and 
fluid retention, restoring and maintaining body weight, providing adequate energy, 
protein, vitamins, and minerals, and repletion of protein stores in patients who have 
lost lean body mass.12,83 Patients with HF also have several co-morbidities, requiring 
certain dietary restrictions, which must be considered.

Dietary Sodium Intake
HF patients retain sodium and fluid and therefore dietary sodium restriction is a 
cornerstone of treatment. The level of sodium restriction may be individualized 
according to the severity of the HF. The Heart Failure Society of America’s (HFSA) 
comprehensive practice guidelines recommend that patients with symptomatic 
HF reduce dietary sodium intake to 2–3 g (2000–3000 mg) per day.84 The American 
Dietetic Association’s Evidence Analysis Library reports fair evidence for restricting 
sodium intake to 2 g/day.12 Sodium restriction supports the effectiveness of diuretic 
agents in achieving negative sodium balance. One-fourth or more of hospital re-
admissions for patients with HF are due to non-compliance with dietary advice.12 
Patients need more than to be told “stay away from salt.” They need to be able to 
understand their recommended level of dietary sodium, use values on the nutrition 
label to guide their intake, and distinguish between high and low sodium foods.

A recent study in an urban heart failure clinic linked knowledge of dietary sodium 
sources with consumption of fewer high sodium foods.85 Another report indicated 
that one hour of education before hospital discharge decreased likelihood of re-
hospitalization by 35% and saved $2823 per patient.86 Whether the patient is seen in 
the acute care or ambulatory care setting, referral to the registered dietitian for 
assessment of their dietary intake and assistance in achieving the skills needed to 
manage a sodium-restricted diet at home is appropriate for cost-effective  management 
of HF. Salt substitutes are available to flavor foods, but many of them substitute 
potassium for sodium. Patients with renal failure or those taking potassium-sparing 
diuretics should be instructed to avoid these products (see Appendix X for Low 
Sodium Foods).

Fluid Management
Heart failure associated with dilutional hyponatremia may require restricting 
fluid intake to 1500–2000 mL/day.87 Fluid may be restricted slightly more in the 
hospital setting. Some suggest limiting daily fluid intake to an amount equal to the 
24-hour urine output volume plus 500 mL. Traditional nutrition assessment 
parameters, such as actual body weight or weight change, may not accurately 
reflect nutritional status in HF patients. For example, cardiac cachexia may go 
undetected if body weight is normal or elevated because of sodium and water 
retention. In addition, serum protein levels, such as albumin, may be decreased 
secondary to either under-nutrition or artificially as a result of fluid overload. 
When HF appears well-controlled with no evidence of edema or ascites, and low 
serum BNP (B-type natriuretic peptide) levels, increase in weight is more likely 
actual dry weight gain.
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Calories and Protein
The HFSA guidelines recommend that patients with HF consume a prudent diet 
which provides adequate protein, carbohydrate, and calories appropriate for their age, 
gender, and activity level.84–86 If needed, daily caloric intake should be adequate to 
promote weight gain in underweight patients with HF. HF patients generally need 
higher calories compared with a healthy control subject, but more research is warranted 
to provide an accurate assessment of how many calories most HF patients need.84–86 
Some practitioners estimate dietary calories at 1.5 times the basal energy expenditure. 
Another set of recommendations suggests 28–30 kcal/kg of ideal body weight for 
weight maintenance and 32–35 kcal/kg of actual weight for the undernourished 
patient. Since disease states increase protein turnover and the body’s demand for protein, 
patients with HF may benefit from higher protein intakes. Provision of 1.5 g/kg/day of 
protein can promote anabolism and achieve positive nitrogen balance in a patient with 
cardiac cachexia. High-protein, high-calorie supplements are often necessary to 
achieve this calorie requirement, especially when the patient has a poor appetite. 
Nutritional supplements, including both liquid and pudding forms, are available and 
provide a higher concentration of calories and protein in a relatively small volume. 
The sodium and fluid content of HF supplements must be considered in total daily 
sodium and fluid allowance. Small, frequent meals also may assist HF patients achieve 
an adequate dietary intake. Patients who cannot meet their caloric and protein require-
ments orally may require enteral tube feeding (Chapter 13). Enteral feeding in a HF 
patient can be difficult as it can result in overfeeding, which will aggravate the primary 
condition. For some patients, obesity places additional strain on an already compro-
mised heart. Thus, careful assessment of nutritional status and monitoring of dietary 
intake are valuable in providing for optimum nutritional support.

Other Nutrients and Supplements
The HFSA guidelines recommend a daily multivitamin and mineral supplement to 
offset the reduced nutrient absorption, loss of nutrients caused by diuretic therapy, and 
overall reduced food intake often seen in patients with HF. It is important, however, to 
ask patients about over-the counter-supplements to avoid the possibility of an adverse 
reaction from drug-nutrient interactions or megavitamin use. Thiamin deficiency has 
been noted more frequently among heart failure patients. It has been estimated that the 
incidence of thiamin deficiency in HF patients can range from 13 to 93%, suggesting 
that supplementation may be beneficial. Possible detrimental effects of thiamin defi-
ciency on the heart include myocardial hypertrophy, myocardial failure, and sodium 
and water retention.85,86 CHF patients often experience low vitamin D levels, which 
increases their risk for osteopenia and osteoporosis, especially with weight loss. 
Frequently prescribed loop diuretics can lead to calcium loss via the kidney.77 Although 
a number of additional supplements have been studied in HF patients, there is limited 
evidence to support this practice.

Summary: Role of nurse Practitioners
Nurse Practitioners need to be able to identify patients at risk for CHD using the 
NCEP and AHA guidelines and determine appropriate LDL-C goals. Recognition of 
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the important role that nutrition plays in patients with CHD, HTN, and HF will help 
Nurse Practitioners gain knowledge and skills in this area and be able to provide 
appropriate nutritional guidance and evidence-based practice to their patients. Given 
a patient’s medical, social, dietary history, and laboratory data Nurse Practitioners 
completing this chapter will be able to develop lifestyle goals with their patients to 
reduce risk for CHD and HTN.
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introduction
According to the Healthy People 2020 goals, diabetes mellitus is an increasingly 
 prevalent disorder predicted to cause a significant economic burden in the near 
future.1,2 Nurse Practitioners in every specialty area will treat patients with diabetes 
and this chapter will provide evidence-based guidance on the promotion of self-man-
agement for diabetes. The goal of self-management is to achieve glycemic control in 
order to minimize acute complications (hypoglycemia and hyperglycemia with or 
without  acidosis), and microvascular and macrovascular complications. The chapter 
will also discuss weight control goals and management of dyslipidemia in patients 
with diabetes.

Diabetes is a group of disorders which results from inadequate insulin effects on 
the tissues of the body. This may result from an underproduction of insulin by the 
pancreas, resistance to the effects of insulin by the tissues, or a combination of both 
factors.4 In addition to type 1 and type 2 diabetes, other clinical presentations resulting 
in hyperglycemia include gestational diabetes, diabetes linked to genetic defects of 
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O b j e c t i v e s

•  Describe the most common macrovascular and microvascular complications associated 
with diabetes mellitus.

•  Describe the role of glycemic control, nutrition therapy, and physical activity in 
reducing diabetic complications.

•  Describe all of the components of a comprehensive assessment for patients with 
diabetes.

•  Develop an individualized problem list based on the comprehensive assessment.

•  Describe how physical activity and optimal nutrition contribute to the health of 
diabetic patients.

•  Describe strategies that may enhance the patients’ self-management of diabetes.
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beta-cell function or insulin action, diseases of the pancreas (e.g. alcoholic pancreatitis), 
and diabetes that is drug or chemically induced.3 The goal of diabetes management 
is  to initiate early and effective therapy that promotes glycemic control as close to 
normal as possible, while simultaneously avoiding adverse outcomes associated with 
hypoglycemia.3–5 Complications associated with diabetes include:3
1. Acute Life-threatening Consequences of Uncontrolled Hyperglycemia

●● Diabetic ketoacidosis (DKA)
●● Hyperosmolar hyperglycemic syndrome (HHS)

2. Microvascular Complications of Diabetes
●● Diabetic nephropathy
●● Diabetic peripheral and autonomic neuropathy
●● Diabetic retinopathy

3. Macrovascular Complications of Diabetes
●● Atherosclerosis
●● Cardiovascular disease
●● Cerebrovascular disease
●● Periperheral vascular disease

4. Other Complications of Diabetes
●● Depression
●● Acanthosis nigrican
●● Dental disease (gum disease, infections, changes in saliva, tooth decay)

Prevalence of diabetes
Diabetes affects approximately 25.8 million people of all ages in the US; however, up to 
7 million individuals with diabetes are unaware of their condition.2 While type 1 diabe-
tes most typically presents in childhood or early adolescence, it can develop at any age 
and is not generally correlated with the presence of obesity. The development of type 2 
diabetes on the other hand, correlates with the presence of obesity and  generally increases 
with age.2 Patients with either of these conditions are also at high risk for cardiovascular 
disease if lifestyle prevention strategies are not implemented (see Chapter 8).

diagnosis of diabetes Mellitus and Pre-diabetes
Of the four different methods available to diagnose diabetes (Table 9-1), each should 
be repeated on a subsequent day to confirm the diagnosis unless classic symptoms of 
hyperglycemia are exhibited. Symptoms of hyperglycemia include the following 
(however, the patient may also be asymptomatic): 3–5

●● Polyuria: excessive excretion of urine.
●● Polydipsia: excessive thirst.
●● Polyphagia: frequent hunger.
●● Unexplained weight loss.

In type 2 diabetes, patients may also present with extreme fatigue, blurred vision, 
sexual dysfunction, slow healing wounds, recurrent bladder, skin, and gum  infections.3–5
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Pathophysiology of diabetes
Pre-diabetes
Hyperglycemia that does not meet diagnostic criteria for diabetes is categorized as 
either impaired fasting glucose (IFG) or impaired glucose tolerance (IGT). Both 
IFG and IGT are considered pre-diabetes and are risk factors for the development 
of  diabetes and cardiovascular disease.3,6,7 Hemoglobin A1C levels between 5.7 
and 6.4% may reflect pre-diabetes.7 Guidelines for screening for pre-diabetes and 
type 2 diabetes in asymptomatic adults should be considered when risk factors 
shown in Table  9-2 are present. Current recommendations for seeing patients 
without risk factors suggest beginning at age 454 and if screening results are nor-
mal, they should be repeated at 3 year intervals.3 Guidelines for screening children 
and youth at increased risk for type 2 diabetes recommend starting at age 10 or at 
the onset of puberty if risk factors are present. If tests are normal, repeat every 
3 years.3,4,8

Table 9-1 Clinical Guidelines for the Diagnosis of Diabetes, Pre-Diabetes,  
and Gestational Diabetes

Clinical Guidelines

Diagnosis of Diabetes 
Hemoglobin A1C

A1C ≥ 6.5%

Fasting plasma glucose (FPG) ≥126 mg/dL (7.0 mmol/L)

Random plasma glucose >200 mg/dL (11.1 mmol/L) with classic symptoms of 
polyuria, polydipsia, and unexplained weight loss

2-hour plasma glucose ≥200 mg/dL (11.1 mmol/L) during an oral glucose 
tolerance test (OGTT) using a glucose load containing 
the equivalent of 75 g of anhydrous glucose dissolved 
in water

Diagnosis of Pre-diabetes
Hemoglobin A1C 5.7–6.4%

Fasting plasma glucose 100 mg/dL (5.6 mmol/L) to 125 mg/dL (6.9 mmol/lL)

2 hour plasma glucose 140–199 mg/dL mg/dL (11.1 mmol/L) during an oral 
glucose tolerance test (OGTT) using a glucose load 
containing the equivalent of 75 g of anhydrous glucose 
dissolved in water

Diagnosis of Gestational Diabetes
The ADA recommends that all pregnant women with no history of diabetes be screened at 
24–26 weeks, using a 75 g oral glucose tolerance test (GTT)
Plasma glucose measurement:
 Fasting ≥ 92 mg/dL (5.1 mmol/L)
  1  hour after the administration of a 75 g oral glcouse tolerance test (OGTT) ≥ 180 mg/dL  

(10.0 mmol/l)
 2 hours ≥ 153 mg/dL (8.5 mmol/L)

Source: Adapted from ADA.3
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Clinical Presentation and Diagnosis of Type 1  
and Type 2 Diabetes
Type 1 diabetes accounts for 5–10% of all diagnosed cases of diabetes. The primary 
defect is pancreatic beta-cell destruction leading to absolute insulin deficiency 
 (insulinopenia), and resulting in hyperglycemia, polyuria, polydipsia, unexplained 
weight loss, dehydration, electrolyte disturbance, and ketoacidosis.3 The capacity of a 
healthy pancreas to secrete insulin is far in excess of what is needed normally. Therefore, 
the clinical onset of diabetes may be preceded by an extensive asymptomatic 
period (months to years), during which beta-cells are undergoing gradual destruction. 
Patients with type 1 diabetes are dependent on exogenous insulin to prevent  ketoacidosis 
and death.3,4 Although type 1 diabetes can occur at any age, most cases are  diagnosed 
in patients younger than 30 years of age, with peak incidence between 10 and 12 years 
in girls and 12 and 14 years in boys.3–5

Type 1 diabetes is a result of a genetic predisposition combined with autoimmune 
destruction of the pancreatic beta-cells. At diagnosis, 85–90% of patients with type 1 
diabetes have one or more circulating auto-antibodies, the measurement of which 
can assist in the diagnosis. Antibodies identified as contributing to the destruction 
of beta-cells are: (1) islet cell auto-antibodies (ICAs); (2) insulin auto-antibodies 
(IAAs) which may occur in patients who have never received insulin therapy; 
(3) auto-antibodies to glutamic acid decarboxylase (GAD65), a protein on the surface 
of beta-cells (GAD auto-antibodies appear to provoke an attack by the T-cells [killer 
T lymphocytes], which may be what destroys the beta-cells in diabetes); and (4) auto-
antibodies to the tyrosine phosphatases IA-2 and IA-2β.4 Frequently, after diagnosis 
and the correction of hyperglycemia, metabolic acidosis, and ketoacidosis, endogenous 
insulin secretion recovers. During this “honeymoon phase”, exogenous insulin 
requirements decrease dramatically. However, the need for exogenous insulin is 
 inevitable, and within 8–10 years after clinical onset, beta-cell loss is complete and 
insulin deficiency is absolute.3–5

Type 2 diabetes accounts for 90–95% of all diagnosed cases of diabetes and is a 
progressive disease that is often present long before it is diagnosed. Although 
 approximately 50% of men and 70% of women are obese at the time of diagnosis, type 

Table 9-2 Guidelines for Screening Asymptomatic Adults for Diabetes

•  BMI >25 kg/m2

•  Physical inactivity
•  Family history of diabetes (first degree relative)
•  Member of a high risk race/ethnicity (e.g. Latino, African American, Native American, Asian 

American, Pacific Islander)
•  History of gestational diabetes
•  Hypertension (sustained blood pressure greater than 135/80)
•  History of cardiovascular disease
•  Women with history of polycystic ovarian syndrome (POS)
•  History of pre-diabetes
•  HDL-C level <35 mg/dL
•  Triglyceride level >250 mg/dL

Source: Adapted from American Diabetes Association.3
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2 diabetes can occur in non-obese patients, especially in elderly patients.3 An affected 
patient may or may not experience the classic symptoms of uncontrolled diabetes, 
although they are not prone to develop ketoacidosis. Insulin resistance begins and 
progresses for many years before the development of diabetes, but impaired beta-cell 
insulin secretory function must be present before hyperglycemia is seen. By the time 
diabetes is diagnosed, the patient has lost as much as 50% of beta-cell function.3,9

In type 2 diabetes, the normal biphasic insulin response to glucose is altered, result-
ing in post-prandial hyperglycemia. The inadequate first-phase insulin response is 
also unable to suppress pancreatic alpha-cell glucagon secretion, resulting in gluca-
gon hypersecretion, which leads to an increase in hepatic glucose production and 
fasting hyperglycemia. The second major metabolic abnormality is a decrease in the 
ability of insulin to act on target tissues, specifically the muscles, liver, and fat cells. 
Compounding the problem is glucotoxicity, the impact of elevated glucose levels on 
both insulin sensitivity and insulin secretion, hence the importance of achieving 
near-euglycemia in patients with type 2 diabetes.3 Insulin resistance is also demon-
strated in adipocytes, leading to lipolysis and an elevation in circulating free fatty 
acids. These increased free fatty acids cause a further decrease in insulin sensitivity at 
the cellular level, impair insulin secretion, and augment hepatic glucose production 
(lipotoxicity).9 All of these defects (cellular, hepatic, and beta-cell) contribute to the 
development and progression of type 2 diabetes.4 As type 2 diabetes progresses, insu-
lin production progressively declines. Therefore, patients with diabetes usually 
require more medication(s) over time and eventually exogenous insulin will be 
required. This is not due to a diet or medication failure, but rather represents a con-
tinued decline in beta-cell function.

Gestational Diabetes (see Chapter 4)
Gestational diabetes (GDM) is glucose intolerance that is experienced or recognized 
for the first time during pregnancy and includes those cases of diabetes diagnosed at 
the time of pregnancy (Table 9-1).10 Pregnant women are targets for glycemic control 
and insulin is currently the agent of choice due to potential teratogenic effects of oral 
agents. It is important that Nurse Practitioners conduct a risk assessment for GDM at 
the first prenatal visit. Women at high risk or with a strong family history of diabetes 
should be tested as soon as possible to avoid complications of pregnancy caused 
by  hyperglycemia. The American Diabetes Association (ADA) recommends that 
all pregnant women with risk factors but no history of diabetes be tested for GDM 
as early as possible and retested again at 24–28 weeks if the first test is normal.4 Those 
without risk factors should be screened initially at 24–28 weeks. Most cases of GDM 
resolve after delivery. However, diabetes persists in some women, and those who have 
experienced GDM have an increased risk for the development of diabetes in the 
future.10 Clinical guidelines for the diagnosis of diabetes, pre-diabetes and gestational 
diabetes are shown in Table 9-1.

clinical Management of diabetes
In the clinical management of diabetes, Nurse Practitioners should utilize a multi-
disciplinary team approach. Management includes appropriate nutrition therapy, 
regular physical activity, self-management education, and medication. Providing the 
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patient with the necessary tools to achieve the best possible control of blood glucose, 
lipids, and blood pressure will prevent, delay, or arrest the microvascular and macro-
vascular complications of diabetes while minimizing hypoglycemia and excess weight 
gain. Glycemic control treatment goals are shown in Table 9-3.

Two large, long-term studies have demonstrated a clear link between glycemic 
 control and the development of microvascular complications in patients with type 1 
and type 2 diabetes.11–13 They also provide strong evidence for the role of nutrition 
therapy in the  management of diabetes. The Diabetes Control and Complications 
Trial (DCCT), a  long-term, randomized-controlled, multi-center trial, studied 
approximately 1441 young adults (aged 13–39 years) with type 1 diabetes. These sub-
jects were treated with either intensive therapy (multiple injections of insulin or use 
of insulin pumps guided by blood glucose monitoring data) or conventional therapy 
(one or two insulin injections per day). Both groups received nutrition counseling 
by a nursing professional. The DCCT clearly showed that even small improvements 
in glucose control reduced the rate of microvascular complications. Patients in the 
intensive treatment group showed a 50–75% reduction in the risk of progression to 
retinopathy, nephropathy, and neuropathy. Subjects in the intensive therapy group 
who reported following their meal plan greater than 90% of the time had hemoglobin 
A1C levels that were 1% lower than those who reported following their meal plan 
only 40% of the time.11

In a 17-year follow-up study of DCCT patients, intensive treatment during the trial 
reduced the risk of any cardiovascular event by 42% and the risk of non-fatal myocar-
dial infarction, stroke, or death from cardiovascular disease (CVD) by 57% compared 
with conventional therapy.12 These findings support the importance of early intensive 
therapy to reduce the risk of diabetes complications.

The United Kingdom Prospective Diabetes Study (UKPDS) demonstrated that 
reduction of elevated blood glucose levels reduced microvascular complications 
in  type 2 diabetes but the reduction in all-cause mortality did not reach statistical 
significance (a 7% reduction in mortality for every percentage point decrease in 
hemoglobin A1C).13 The 5102 newly diagnosed patients with type 2 diabetes were 
randomized into a group treated conventionally and an intensively treated group. The 
intensively treated group experienced a 25% reduction in the rate of retinopathy and 
nephropathy. Improved blood pressure control resulted in a 34% reduction in all 
macrovascular endpoints and a 37% reduction in all microvascular endpoints.

The UKPDS also illustrated the progressive nature of type 2 diabetes. At diagnosis 
and before randomization into intensive or conventional treatment, subjects received 

Table 9-3 Glycemic Control Treatment Goals

Hemoglobin A1C <7.0%
Pre-prandial plasma glucose 90–130 mg/dL (5.0–7.2 mmol/L)
Post-prandial plasma glucose <180 mg/dL (<10.0 mmol/L)
Blood pressure <130/80 mmHg
LDL-cholesterol <100 mg/dL (<2.6 mmol/L)
HDL-cholesterol >40 mg/dL (>1.1 mmol/L)
Triglycerides <150 mg/dL (<1.7 mmol/L)

Source: Adapted from ADA.3
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individualized intensive nutrition counseling for 3 months. During this period, A1C 
levels decreased by approximately 2% (from 9% to 7%) and patients lost an average of 
3.5 kg (8 lb). Researchers concluded that a reduction of energy intake was at least as 
important, if not more important, than the actual weight lost in determining glucose 
improvements.13 However, as the study progressed, nutrition counseling alone was 
not enough to keep the majority of the patients’ A1C levels at 7%. Medication(s), and 
for many, insulin, needed to be combined with nutrition therapy. Researchers suggest 
it was not the “diet” failing, but instead it was the pancreas failing to secrete enough 
insulin to maintain adequate glucose control.

While these studies show that achieving an A1C less than 7% is beneficial, the 
risk of hypoglycemia and sudden coronary events increases especially in older 
adults.14 Therefore, targeting less than 7% A1C levels in patients with diabetes 
should focus on younger individuals with a longer life expectancy and minimal 
 complications. Appropriate A1C targets for older adults and those with significant 
complications, higher risk for hypoglycemia, and coronary events, A1C should be 
aimed at 7–8%.14

Diabetes Self-Management Education/Training
Diabetes self-management education/training (DSME/T) is an ongoing process 
to  help facilitate the knowledge, skills, and resources necessary for patients with 
 diabetes or at risk for diabetes to live with the day-to-day challenges of the disease.15–16 
The American Diabetes Association and American Association of Diabetes Educators 
(AADE) sponsor Diabetes Education Accreditation.

The goal of DSME/T is to promote behaviors that lead to lifestyle changes consistent 
with improved glycemic control.15–16 DSME/T shifts the role of Nurse Practitioners 
from providing direct medical care to supporting self-management among patients 
with diabetes and their families. Many Nurse Practitioners choose to use a team 
approach to DSME/T with registered dietitians (as well as other team members) in 
their practice setting or delegating the educational and skill-building components 
to an outside diabetes educator. Nurse Practitioners need to be aware of and have 
access to resources available for DSME/T within the practice, the nearest hospital, 
and other community-based settings.

It is essential that DSME/T be a collaborative process focused on behavior modifi-
cation and guided by goal-setting to achieve better glycemic control.15 The AADE has 
identified seven specific self-care behaviors that meet National Standards for DSME 
and can assist Nurse Practitioners in documenting patient outcomes and establishing 
measures of success. The seven AADE self-care behaviors provide common language 
for inter-professional coordination of care that is consistent with the Chronic Care 
Model.17,18 These self-care behaviors include:

●● Healthy Eating
●● Being Active
●● Taking Medication
●● Monitoring
●● Healthy Coping
●● Problem Solving
●● Reducing Risks
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The Health Belief Model, as discussed in Chapter 3, suggests that patients who 
hold the following two important beliefs are more likely to engage in self-manage-
ment behaviors compared with those who do not hold these beliefs: (1) consider dia-
betes to be serious and (2) believe that their own actions make a difference.19 
A patient’s self-efficacy and self-confidence in making and maintaining a change are 
significant predictors of later adherence. A simple, but effective role that all Nurse 
Practitioners can provide is to endorse and support lifestyle changes and to express 
confidence in their patient’s ability to make behavior changes. Patients may need sup-
port coping with the increased demands of caring for a chronic medical condition 
and they may present with numerous and uncertainties about treatment. For exam-
ple, there are often numerous concerns about administering daily insulin injections 
and monitoring blood glucose levels.

Monitoring of Metabolic Outcomes
The goal of monitoring is to achieve individualized glycemic goals while 
 minimizing the frequency and severity of episodes of hypoglycemia. Patients may 
assess day-to-day glycemic control by self-monitoring blood glucose levels 
(SMBG). Patients with diabetes can use SMBG to determine the impact that food 
choices and  physical activities have on blood glucose levels and make adjustments 
in lifestyle and medications required to achieve glycemic goals. SMBG should be 
done three or more times daily by patients using multiple insulin injections or 
insulin pump therapy.4 For patients on non-insulin therapy, SMBG should be done 
often to facilitate reaching glucose goals.20,21 To achieve post-prandial glucose 
goals, post-prandial SMBG is also helpful. The accuracy of SMBG depends on the 
instrument and the user, and monitoring techniques must be evaluated on a regu-
lar basis. Patients also should be taught how to use the data to adjust food intake, 
exercise level, and medi cations to achieve glycemic goals. Negotiating shared goals, 
using the techniques  discussed in Chapter 3, such as Motivational Interviewing, 
can be very helpful.20–22

Continuous glucose monitoring (CGM) measures interstitial fluid glucose 
(which correlates with blood glucose) in a continuous and minimally invasive 
manner.22 Continuous glucose sensors have optional user-established alarms 
for  hypo-and hyperglycemia and small studies have shown that CGM decreases 
the  average time patients spend in hypo-and hyperglycemic ranges. Currently, 
its use is recommended as a supplement to SMBG for selected patients with type  
1  diabetes.23

Complementing day-to-day testing are measurements of hemoglobin A1C that 
reflect a weighted average of plasma glucose measurements over the preceding 
6–8 weeks, and long-term glycemic control.24 When hemoglobin and other proteins 
are exposed to glucose, the glucose becomes attached to the protein in a slow, 
 non-enzymatic, and concentration-dependent manner. In non-diabetic patients, 
A1C values are 4–6%, which correspond to an estimated average glucose up to 
126 mg/dL as shown in Table  9-4.25 A1C measurements should be taken approxi-
mately every 3 months to determine whether a patient’s glycemic goals have been 
reached and maintained. Lowering A1C to an average of approximately 7% has clearly 
been shown to reduce complications of diabetes; however, some epidemiologic 
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 studies have reported benefit to lowering A1C into the normal range (<6.5%).11–13 
Since atherosclerosis is the primary cause of mortality in patients with diabetes, lipid 
levels, and blood pressure should be closely monitored. Lipids should be measured 
annually and blood pressure checked at every visit.26

Glucose-Lowering Medications to Treat Diabetes
If metabolic goals are not being met in patients with type 2 diabetes, there are 
various classes of oral medications as well as injectable medications, including 
insulin, that can be prescribed in combination with nutrition therapy and 
 exercise. These provide numerous options for achieving euglycemia in patients 
with type 2 diabetes. Many patients benefit from taking two or more medications 
since each medication may address a different problem. Such combination 
 therapy is so common that a number of combination pills have been made 
 available as shown in Table 9-5. However, because of the progressive nature of 
type 2 diabetes, many patients will eventually require insulin injections to achieve 
glycemic control.

Insulin
All patients with type 1 diabetes and many patients with type 2 diabetes who no 
longer produce adequate endogenous insulin need replacement of insulin that  mimics 
normal insulin release patterns (Table 9-6). After eating, plasma glucose and insulin 
concentrations increase rapidly, peak in 30–60 minutes, and return to basal concen-
trations within 2–3 hours in non-diabetics. To mimic this, rapid-acting insulin, such 
as lispro, aspart, or glulisine, is given at mealtime with doses adjusted based on the 
amount of carbohydrate in the meal.28

Basal or background insulin, such as determir, glargine, or NPH, is required in 
the post-absorptive state to restrain endogenous glucose output primarily from 
the liver and to limit lipolysis and excess flux of free fatty acids to the liver.29 
Glargine and detemir are 24-hour duration insulin analogs with virtually no peak 

Table 9-4 Comparison of A1C Percentages and 
Estimated Average Blood Sugar Levels

A1C Reading (%)
Average Blood Glucose 
Level (mg/dL)

 5  97
 6 126
 7 154
 8 183
 9 212
10 240
11 260
12 298

Adapted from ADA4 and Handelsman.5
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action time. They can be injected any time during the day, as long as they are 
taken around the same time each day, but cannot be mixed with other insulins.30 
NPH is also occasionally used as background insulin and can be administered 
with short-acting insulin, but usually has to be given twice daily. The type and 
timing of insulin regimens should be individualized based on eating and exercise 
habits and blood glucose  concentrations.

There are also pre-mixed insulins that may be used in patients with type 2 diabetes, 
often when insulin is initiated (Table 9-6). Many patients find insulin pens to be a 
convenient way to inject their insulin doses. Insulin pens are available containing 
regular, NPH, lispro, aspart, glulisine, or 70/30 or 75/25 pre-mixed insulin.32 Insulin 

Table 9-5 Type 2 Diabetes Medications

Class and Generic Names Mechanism of Action

DPP-4 Inhibitors Enhances glucose-dependent insulin secretions
Januvia (Stagliptin)
Onglyza (Saxagliptin)
Trajenta (Linagliptin)

Sulfonylureas (Second generation) Stimulates insulin secretion from the beta cells
Glipizide (Glucotrol)
Glipizide, long-acting (Glucotrol XL)
Glyburide, micronized (Glynase Prestabs)
Glimepiride (Amaryl)

Meglitinide Stimulates insulin secretion from beta cells
Repaglinide (Prandin), Nateglinide (Starlix)

Biguanide Decreases hepatic glucose production
Metformin (Glucophage)
Metformin Extended Release (Glucophage XR)
Metformin, liquid (Riomet)

Thiazolidinediones Improves peripheral insulin sensitivity
Pioglitazone (Actos)

Alpha Glucosidase Inhibitors Delays carbohydrate absorption
Acarbose (Precose), Miglitol (Glyset)
Victoza (Litaglutide)

Incretin Mimetics
Exenatide (Byetta)

Enhances glucose-dependent insulin secretion 
and suppresses glucagon secretion

Amylinominetic
Pramlintide (Smylin)

Decreases glucagon production which decreases 
mealtime hepatic glucose release and prevents 
postprandial hyperglycemia

Combination Drugs Combined action of each medication
Metformin/glyburide (Glucovance)
Metformin/poiglitazone (ActosPlus)
Metformin/sitagliptin (Janumet)
Metformin/glipizide (Metaglip)

Source: Adapted from ADA4 and Mensing.27
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pump therapy delivers insulin in two ways: in a steady, measured, and continuous 
dose (the basal insulin), and as a surge (bolus) dose at mealtime. Insulin pumps can 
also deliver precise insulin doses for different times of day, which may be necessary to 
correct for situations such as the dawn phenomenon (increase in blood glucose level 
that occurs in the hours before and after waking). Pump therapy requires a committed 
and motivated patient who is willing to test their blood glucose levels at least four 
times per day, keep blood glucose logs and food records, and learn the technical 
 features of pump usage.33

Nutrition and Diabetes
Patients with diabetes have multiple defects in the metabolism of carbohydrates, pro-
teins, and fats. Nurse Practitioners should be knowledgeable about evidence-based 
diabetes nutrition recommendations. Healthy eating messages can be reinforced to 
promote lifestyle modifications. The ADA recommends that each patient be given a 
nutrition prescription based on treatment goals, the patient’s metabolic profile, 
known strategies that would assist the patient in meeting these treatment goals, and 
most importantly, tailored messages based on changes the patient is willing and able 
to make.34,35

Table 9-6 Insulin Therapy

Type of Insulin
Onset of 
Action Peak Action

Usual Effective 
Duration

Monitor Effect 
After

Bolus insulin (mealtime)
Rapid-acting
 Insulin lispro (Humalog)
 Insulin aspart (Novolog)
 Insulin glulisine (Apidra)

<15 min 1–2 h 3–4 h 2 h

Short-acting
 Regular

0.5–1 h 2–3 h 3–6 h 4 h
(next meal)

Basal insulin (background)
Long-acting
 Insulin glargine (Lantus)
 Insulin determir (Levemir)

<1 h
1–2 h

Peakless
5–14 h

20–24 h
14–3 h

10–12 h
10–12 h

Intermediate-acting
 NPH 2–4 h 6–10 h 10–16 h 8–12 h

Mixtures
70/30 (70% NPH, 30% 
regular)
Humalog Mix 75/25  
(75% neutral protamine 
lispro [NPL], 25% lispro)
Novolog Mix 70/30 (70% 
neutral protamine aspart 
[NPA], 30% aspart)

0.5–1 h
<15 min

<15 min

Dual
Dual

Dual

10–16 h
10–16 h

10–16 h

Source: Adapted from ADA4 and Rodbarg.31
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Nutrition Therapy
The primary goal of nutrition therapy for patients with diabetes mellitus is to attain 
and maintain optimal metabolic outcomes.35–37 This includes:

●● Blood glucose levels in the normal range to the greatest extent possible to prevent 
the complications of diabetes.

●● A lipid and lipoprotein profile that reduces the risk for cardiovascular diseases.
●● A blood pressure level that reduces the risk for vascular diseases.

Nutrition therapy for diabetes is guided by evidence-based recommendations 
based on the best available scientific evidence while taking into account patient 
 circumstances, cultural and ethnic concerns, and involving the patient in decision-
making.36,38,39 Understanding the expected outcomes from nutrition therapy as well as 
evaluating the best implementation approach can assist Nurse Practitioners in the 
clinical decision-making process. If treatment goals are not being achieved by life-
style interventions (nutrition therapy and physical activity), changes in medication(s) 
are required.

Clinical trials and outcome studies support nutrition therapy as an effective 
method to reach diabetes treatment goals.35,36 The American Dietetic Association 
Evidence-Based Nutrition Practice Guidelines (EBNPG) documented decreases in 
A1C of 1–2% (range: −0.5% to −2.6%) with nutrition therapy depending on the 
type and duration of diabetes.36,40 These outcomes are similar to those from glucose-
lowering medications.34,36 Nutrition therapy includes various types of nutrition 
interventions and requires multiple encounters in order to provide education and 
counseling on an ongoing basis.34,36–38 Nurse Practitioners play a key role by obtaining 
a baseline diet history from all patients during the comprehensive diabetes assessment 
to determine what nutritional needs are present, and when appropriate, to refer to 
a  registered dietitian. Table 9-7 highlights important diet history questions to include 
in the comprehensive diabetes assessment.

Nutrition and Insulin Therapy
The primary goal of dietary management in patients using insulin is to provide 
 optimal nutrient intake while maintaining target glycemic goals and minimizing the 
occurrence of hypoglycemia. It is important for Nurse Practitioners to assist patients 
requiring insulin therapy to integrate an insulin regimen into their lifestyle. After the 
initial food/meal plan is determined by the registered dietitian (with the patient’s 
input), it should be reviewed with the Nurse Practitioner in order to plan the insulin 
regimen. Today, the many insulin options available make it easier to select an insulin 
regimen that will conform to the patient’s preferred meal times and food choices. 
Flexible insulin regimens using basal (background) insulin and bolus (mealtime) 
insulin or insulin pumps give patients freedom in the timing and composition of 
meals and are the preferred mode of therapy to maximize blood glucose control and 
minimize complications.41

The total amount of carbohydrate in the meal (and snacks, if desired) is the 
major determinant of the bolus rapid-acting insulin dose and post-prandial 
 glucose response. After determining the amount of insulin required to manage the 
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patient’s usual meal carbohydrate intake, patients can be taught how to adjust 
bolus insulin doses based on the amount of carbohydrate they are planning to 
eat  (insulin-to-carbohydrate ratio).42,43 Consistency of day-to-day carbohydrate 
amount at meals is important for patients receiving fixed insulin regimens and for 
those not adjusting mealtime insulin doses.

Table 9-7 Nurse Practitioner Comprehensive Diabetes Assessment

Medical History
•  History of diabetes (type, years of duration).
•  History of diabetes-related complications (retinopathy, nephropathy, neuropathy, sexual dysfunction, 

gastric disorders, cardiovascular disease, cerebrovascular disease, and peripheral vascular disease).
•  For females: history of polycystic ovarian syndrome, and gestational diabetes.
•  History of diabetes emergency hospitalizations (severe hypoglycemia, DKA, HHS).
•  Diabetes self-management education.
•  History of mental disorders (major depression, etc.).
•  All medications.

Nutrition History
•  Height, weight, calculate BMI.
•  Physical activity.
•  Alcohol consumption.
•  Smoking history.
•  History of eating disorders.

Key Nutrition Assessment Questions
•  At what times do you take your diabetes medications (including insulin)?
•  At what times do you eat your meals and snacks?
•  Do you ever skip meals during the day?
•  How many servings of starchy foods such as breads, cereals, rice, pasta, corn, peas, or beans do 

you eat during a typical day?

Physical Examination
•  Vital signs.
•  Fundoscopic examination.
•  Thyroid palpation.
•  Skin examination (insulin injection sites, diabetic blisters, acanthois nigrican, itchy skin, etc.).
•  Comprehensive foot exam.

Laboratory Evaluation
•  Hemoglobin A1C.
•  Lipid profile (HDL, LDL, triglycerides).
•  Liver function tests.
•  Kidney function tests (microalbuminemia and serum creatinine).

Source: Neva White, DNP, MSN, CRNP, CDE and Lisa Hark PhD, RD, 2012. Used with permission.

When to Refer to a Registered Dietitian

 • Newly diagnosed patient with pre-diabetes or diabetes.
 • Weight management concerns are present.
 • There is a need to learn basic or advanced carbohydrate counting.
 • The patient is requesting comprehensive nutrition education.
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Nutrition treatment guidelines for type 2 diabetes are often based on glycemic 
 control as lifestyle modifications have an immediate impact on glucose concentra-
tions. However, control of lipid levels and blood pressure goals are equally important 
(Chapter 8).34 As patients move from being insulin resistant to insulin deficient, the 
goal of nutrition therapy shifts from weight loss to control of glucose, lipid, and blood 
pressure levels. Although moderate weight loss may be beneficial for some insulin 
resistant patients, for those with significant loss of beta-cell function, weight loss 
alone will not improve hyperglycemia.36 The progressive nature of type 2 diabetes 
demands ongoing changes in both medication(s) and nutrition therapy. The two 
 primary metabolic abnormalities in type 2 diabetes are insulin resistance (deficient 
response to insulin) and beta-cell failure (impairment in  insulin secretion).3,9

Several strategies have been shown to improve health outcomes in patients with 
diabetes: teaching patients how to make appropriate food choices, often through the 
use of carbohydrate counting; increased physical activity; and using data from SMBG 
to evaluate glycemic control. These strategies should be implemented as soon as the 
diagnosis of diabetes is made. Some studies demonstrate that a modest amount of 
weight loss decreases metabolic abnormalities in some patients.36 Weight loss, espe-
cially of intra-abdominal fat, reduces insulin resistance and helps correct dyslipidem-
ias in the short-term (in weight loss studies involving subjects with type 2 diabetes). 
However, weight loss appears to plateau at 6 months and may be more difficult for 
patients with diabetes.38 Furthermore, the American Dietetic Association’s Evidence-
Based Nutrition Practice Guidelines for diabetes indicates decreasing energy intake 
may improve glycemic control, though it is unclear whether weight loss alone will 
improve glycemic control, as sustained weight loss interventions lasting one year or 
longer report inconsistent effects on A1C. Therefore, it is recommended that if weight 
loss is a goal for patients with diabetes who are overweight or obese, glycemic control 
should be the primary focus.36

Carbohydrate Counting
Teaching patients with diabetes how to make appropriate food choices (usually by 
means of carbohydrate counting) and using data from blood glucose monitoring to 
evaluate short-term effectiveness are important components of successful nutrition 

Case 1

Deiana is a 64-year-old African American female who has had type 2 diabetes for 
7 years. She retired last year from teaching high school for 30 years. She has experienced 
a difficult past 3 months with the death of her husband of 40 years. She presents at 
the clinic with an A1C of 9.2%. She is very unhappy because her A1C has been under 
7% in the past. She is asking for menus, shopping lists, and any other help she can get 
to improve her eating habits.

APPROACH: Advise Deiana to complete a 3-day food and beverage diary to assess her 
eating patterns and work collaboratively with you to develop a plan for healthy  eating. 
Refer Deiana to a diabetes self-management education class. Consider referring Deiana 
to a dietitian for a comprehensive nutrition assessment and follow-up counseling as indi-
cated. If these interventions are not successful, carbohydrate counting may be an option.
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therapy for type 2 diabetes (Table  9-8). Carbohydrate counting is useful in the 
 management of all types of diabetes. However, instead of grouping foods into six lists 
as in the exchange system, it groups foods into three categories: carbohydrate, meat 
and meat substitutes, and fat. The carbohydrate list is composed of starches, starchy 
vegetables, fruits, milk, and sweets; one serving is the amount of food that contains 
15 g of carbohydrate.43 Learning how to read and understand nutrient facts on food 
labels is also useful. Additional recommendations for management of carbohydrate 
intake are shown in Table 9-9.

Many patients with type 2 diabetes also have dyslipidemia and hypertension, so 
decreasing intake of saturated fat, cholesterol, and sodium should also be a priority. 

Table 9-8 Carbohydrate Counting (One Serving Contains 15 g of Carbohydrate)

Starch Milk

1 slice of toast (1 oz) 1 cup low-fat milk
1/3 cup cooked pasta or rice 2/3 cup “lite” fruited yogurt (sweetened with non-nutritive 

sweetener) (6 oz)
4–6 crackers
3/4 cup dry cereal
1/2 small sweet potato with skin
3/4 oz chips (unsalted)

Fruit Sweets and desserts
1 small fresh fruit (4 oz) 2 small cookies
1/2 banana 1 tablespoon jam, honey, syrup, table sugar
1/2 cup fruit juice (orange, apple) 1/2 cup ice cream, frozen yogurt, or sherbet

Source: Lisa Hark PhD, RD, 2012. Used with permission.

Table 9-9 Additional Recommendations for Management of Carbohydrate Intake

•  In patients on nutrition therapy alone or when combined with glucose-lowering medications or 
fixed insulin doses, meal (and snack) carbohydrates should be kept consistent on a day-to-day 
basis, as consistency in carbohydrate intake has been shown to result in improved glycemic 
control. In patients with type 1 or type 2 diabetes who adjust their mealtime insulin or who 
are on insulin pump therapy, insulin doses should be adjusted to match carbohydrate intake.

•  Recommendations for fiber intake are similar to recommendations for the general public 
(DRI: 14 g/1000 kcal per day). Diets containing 44–50 g of fiber per day are reported to improve 
glycemic control; however, more typical fiber intakes (up to 24 g/day) have not shown beneficial 
effects on glycemia. Diets high in total and soluble fiber, as part of cardioprotective nutrition 
therapy, have been shown to reduce total cholesterol by 2–3% and LDL-C up to 7%.

•  If patients with diabetes choose to eat foods containing sucrose, the sucrose-containing foods 
should be substituted for other carbohydrate foods. Sucrose intakes of 10–35% of total energy 
intake do not have a negative effect on glycemic or lipid responses when substituted for 
isocaloric amounts of starch.

•  Non-nutritive sweeteners and sugar alcohols are safe when consumed within the accepted daily 
intake levels established by the Food and Drug Administration. Some of these products, 
however, may contain energy and carbohydrate from other sources.

•  Eating a minimum of five servings of vegetables and fruits daily is recommended for both 
prevention and treatment of high blood pressure.

Source: Bantle34 Wheeler,42 Franz.36
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The sooner lifestyle strategies are implemented after diabetes is diagnosed, the greater 
the opportunity to prevent the chronic complications of the disorder.34,36–39,44

Researchers followed 37,083 men in the Health Professionals Follow-Up Study, 
79,570 women in the Nurses’ Health Study, and 87, 504 women in the Nurses’ Health 
Study II over 10 or more years. After all collected data was analyzed with adjustments 
for age, body mass index (BMI), and other lifestyle and dietary risk factors, researchers 
found that consumption of a 50 g daily serving of processed meat (equivalent to 
one hot dog or two strips of bacon) was associated with 51% increase in diabetes 
incidence. They also found that protein from other sources such as nuts, seeds and 
whole grains will have the reverse effect.45 In another study conducted at St Michael’s 
Hospital and the University of Toronto, researchers reported that the daily consump-
tion of 2 oz of nuts helped to control patients’ type 2 diabetes via glycemic and serum 
lipid control and reduction of LDL-cholesterol. Patients measuring their blood 
 glucose levels with the A1C test found a two-thirds reduction in their A1C when 
replacing some carbohydrates in their diet with nuts. Expected outcomes with effective 
nutrition therapy is shown in Table 9-10.

Nutrition Fact Label
Understanding food labels is essential to practical meal planning. Nurse Practitioners 
can provide the patient with a basic overview of the food label with a particular focus 
on serving size, total calories, and carbohydrates. Referral to a registered dietitian is 
useful to provide more comprehensive instruction when needed.

My Plate
Nurse Practitioners may advise patients to incorporate the use of a divided plate to 
aid in portion size control. The plate is divided into four sections: vegetables,  proteins, 
grains, and fruit (Figure 9-1). One half of the plate is used for non-starch vegetables, 
one quarter for starches and starchy vegetables and the remaining one quarter for 
lean meat or  protein.46

Case 2

Carlos is a 25-year-old, single, Hispanic male with type 1 diabetes. He is taking a 75/25 
pre-mixed insulin dose in the morning and evening. He is currently struggling with late 
morning and overnight hypoglycemic episodes. He is not sure why this is happening. 
He does report a change in his work schedule from an all day shift to working mostly 
evenings and night shift.

APPROACH: Consider a more individualized physiologic insulin regimen (basal bolus 
pattern) to avoid hypoglycemia. Ask Carlos to complete a 3-day food and beverage 
diary to assess his eating patterns and modify his eating habits as needed to avoid hypo-
glycemia. It is critical to incorporate lifestyle and eating pattern consideration in Carlos’s 
plan of care to avoid hypoglycemia. Carlos will require basic carbohydrate counting 
training. Refer Carlos to a registered dietitian for a comprehensive nutrition assessment 
and follow-up counseling as indicated. Refer Carlos to a diabetes self-management 
education class.
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Table 9-10 Effectiveness of Nutrition Therapy

Endpoint Expected Outcome When to Evaluate

A1C 1–2% decrease 6 weeks to 3 months
 Plasma fasting Glucose 50–100 mg/dL 

(2.78–5.56 mmol/L) decrease

Lipids
 Total cholesterol 24–32 mg/dL (0.62–0.82 mmol/L) 

decrease
6 weeks; if goals are not achieved, 
intensify nutrition therapy and 
evaluate again in 6 weeks

 LDL-C 19–25 mg/L (0.46–0.65 mmol/L) 
decrease

 Triglycerides 15–17 mg/dL (0.17–0.19 mmol/L) 
decrease

 HDL-C With no exercise: no change
With exercise: 7% increase

Blood pressure 5 mmHg decrease in systolic
2 mmHg decrease in diastolic

Measure at every visit

Source: CDC.2

Figure 9-1 Choose My Plate
Source: http://choosemyplate.gov 201246
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Alcohol
Recommendations for alcohol intake among patients with well-controlled diabetes are 
similar to those for the general public. If patients choose to drink, alcoholic beverage 
consumption should be limited to no more than two drinks per day for men and no 
more than one drink per day for women.34 One drink is defined as 12 oz of beer, 5 oz of 
wine, or 1.5 oz of distilled spirits, each of which contains approximately 15 g of alcohol.36 
For patients using insulin or insulin secretagogues, alcohol should be consumed with 
food to reduce the risk of hypoglycemia. Occasional use of alcoholic beverages should 
be considered an addition to the regular meal plan, and no food should be omitted.34

Moderate amounts of alcohol, when ingested with food, have minimal acute effects 
on glucose and insulin concentrations and light to moderate alcohol intake (one to 
two drinks per day) is associated with a decreased risk of CVD. The type of alcohol-
containing beverage does not make a difference. On the other hand, excessive 
amounts of alcohol (three or more drinks per day), on a consistent basis, contribute 
to hyperglycemia, hypertension, and other medical conditions, as well as increase 
the risk of episodes of hypoglycemia due to changes in caloric intake patterns and 
diminished glycogen storage by the liver.36

Treatment of Hypoglycemia
Any available carbohydrate-containing food will raise glucose levels, including  glucose 
tablets, sucrose, juice, non-diet soda, and syrup. Glucose is the preferred treatment, and 
commercially available glucose tablets have the advantage of being pre-measured to help 
prevent over-treatment. Treatment begins with 15–20 g of carbohydrate and an initial 
response should be seen in approximately 10–20 minutes.41 Blood glucose should be 
evaluated again in approximately 60 minutes as additional treatment may be necessary. 
Adding protein has no benefit in treatment or preventing subsequent hypoglycemia.36 
Severe hypoglycemia (the patient is unable to ingest oral carbohydrate) requires intrave-
nous glucose or the administration of glucagon. For insulin users, prevention of hypo-
glycemia is a critical component of diabetes  management. Not all patients are equally 
aware of these hypoglycemic episodes. This variability in awareness impacts glycemic 
target goals, patient education, and management strategies.47

Health Maintenance Recommendations

●● A1C every 6 months in well-controlled diabetes; every 3–4 months in patients 
not meeting treatment goals.

●● Annual lipid panel.
●● Blood pressure (at each office visit).
●● Annual dilated eye examination.
●● Annual kidney function test.
●● Anti-platelet therapy as recommended.
●● Dental examination every 6 months.
●● Annual comprehensive foot examination.
●● Annual vaccine (influenza, pneumoccocal as indicated).
●● Smoking cessation.
●● Depression screening.
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Physical Activity
Regular physical activity improves blood glucose control and insulin sensitivity 
independent of weight loss.9,36,38 In addition, physical activity reduces CVD risk 
 factors, improves well-being, and is important for long-term weight maintenance.38 
Physical activity should be an integral part of the treatment plan for patients with 
diabetes. Exercise helps improve insulin sensitivity, reduce cardiovascular risk 
 factors, control weight, and improve well-being. Patients with diabetes can exercise 
safely, but since diabetics are at significant risk for underlying CVD, consideration 
should be given to assessing exercise tolerance in this population. The exercise plan 
will vary depending on age, general health, and level of physical fitness. As demon-
strated in the Diabetes Prevention Program (DPP), a minimum of 150 min/week 
of moderate intensity  aerobic physical activity (50–70% of heart rate) is advised.36 
In the absence of  contraindications, resistance training three times per week should 
be encouraged. Patients taking insulin or insulin secretagogues should monitor 
their blood glucose and take appropriate precautions to avoid hypoglycemia. 
Carbohydrates should be eaten if pre-exercise glucose levels are less than 100 mg/dL 
(5.6 mmol/L).48,49 Based on the evidence, structured programs are recommended 
that emphasize lifestyle changes including education, reduced fat and calorie intake, 
regular physical activity, and regular participant contact. Such programs can  produce 
long-term weight loss of 5–7% of baseline weight and reduce the risk of developing 
diabetes.49–53

Nutrition Recommendations for the Prevention of Diabetes
The increase in diabetes worldwide has made prevention of type 2 diabetes a high 
priority. Patients with pre-diabetes (A1C: 5.7–6.4%) are at risk for the development 
of diabetes and cardiovascular disease. The Finnish Diabetes Prevention Study and 
the Diabetes Prevention Program in the United States investigated the effects of 
 lifestyle interventions on the prevention of diabetes in those at high-risk (impaired 
glucose tolerance).49,50 In both studies, the incidence of diabetes was reduced by 58% 
in the intensive lifestyle intervention group. In a 7-year follow-up of participants in 
the Finnish Diabetes Study, after the first four years of an active lifestyle interven-
tion, those still undiagnosed with diabetes reported continuing lifestyle changes 
and experienced a 43% lower diabetes risk.49

The DPP demonstrated that patients at high-risk for diabetes could delay or 
avoid developing type 2 diabetes through lifestyle interventions that included regu-
lar physical activity and eating a diet low in fat and calories that resulted in weight 
loss.50 Both men and women benefited from the lifestyle interventions. Lifestyle 
modifications were most beneficial for participants age 60 and over. An estimated 
5% of participants in the intervention group developed diabetes compared with 
11% in the placebo group. Moderate physical activity of 150 minutes per week was 
the goal.

Several trials have tested how efficacious specific drugs (i.e. metformin, acarbose, 
orlistat, rosiglitazone) would be in the prevention of diabetes.49–51 Each decreased 
the  incidence of diabetes by various degrees. Based on cost and side effects, the 
ADA recommends that only metformin in combination with lifestyle counseling 
be  considered in those who are at very high risk (combined IFG and IGT plus other 
risk factors) and who are obese and under 60 years of age.
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community efforts
Managing chronic diseases such as diabetes requires a comprehensive approach 
that extends beyond traditional primary care. The focus must include community 
resources and attention to policies that support prevention, education, and patient 
motivation.54 Socio-ecological models provide a framework for managing chronic 
diseases and focus on patient needs, such as community systems and policies that 
support healthy lifestyles.55,56 Quality long-term diabetes management requires an 
integrated, comprehensive, whole system approach to care that serves the needs of 
both patients and health care professionals. The Chronic Care Model (CCM) for 
Obesity (Chapter 7) is geared to clinically oriented systems and is difficult to use for 
population disease prevention and health promotion efforts. The Expanded Chronic 
Care Model has been developed to integrate prevention and health promotion into 
the CCM. This model includes the six basic components of the CCM (community 
resources, health organization, self-management support, delivery system design, 
decision support, and clinical information systems) and integrates population health 
prevention efforts, social determinants of health, and community participation as 
factors that need to be considered by health systems in order to comprehensively 
address prevention and management of diabetes and its related co-morbidities.57

Diabetes management requires an integrated whole system approach designed to 
promote collaborative interactions and patient self-efficacy through education, 
 motivation, and support. Nurse Practitioners must be aware of, promote, and partici-
pate in community efforts as well as practice-based programs and interventions that 
address diabetes prevention and management.

Key Community Resources

Whole system approaches to care include input from the patient, provider, health care 
system, and other stakeholders that exist within the community. It is important that the 
Nurse Practitioner link patients to needed community resources, that may include:
 • Access to quality, affordable, and healthy food.
 • Safe and convenient places to walk.
 • Adequate and accessible transportation.
 • Affordable exercise programs.
 • Access to affordable medication and diabetes care supplies.

Patient Education Resources

www.diabetes.org (American Diabetes Association)
www.americanheart.org (American Heart Association)
www.dLife.com (Diabetes Life)
www.eatright.org (American Dietetic Association)
www.ndep.nih.gov (National Diabetes Education Program)
www.platemethod.com
www.diabeteseducator.org (American Association of Diabetes Educators)
http://nnlm.gov/outreach/consumer/hlthlit.html (National Network of Libraries of Medicine)
www.divabetic.org



204 Section 3 Nutrition in the Clinical Setting

References
1.  US Department of Health and Human Services. Healthy People 2020. http://healthypeople.gov/
2.  Centers for Disease Control and Prevention. National Diabetes Fact Sheet: General 

Information and Nations Estimates of Diabetes in the United States, 2011. Department of 
Health and Human Services, Atlanta, GA.

3.  American Diabetes Association. Diagnosis and classification of diabetes mellitus (Position 
Statement). Diabetes Care 2011;34:S62–S69.

4.  American Diabetes Association. Standards of medical care in diabetes–2010 (Position 
Statement). Diabetes Care 2012;35(Suppl 1):S11–S63.

5.  Handelsman Y, Mechanick J, Blonde L, et al. American Association of Clinical 
Endocrinologists medical guidelines for clinical practice for developing a diabetes mellitus 
comprehensive care plan. Endocr Pract 2011;17(Suppl 2):1–53.

6.  Nathan DM, Davidson MB, DeFronzo RA, et al. Impaired fasting glucose and impaired 
 glucose tolerance: implications for care. Diabetes Care 2007;30:753–759.

7.  Olson DE, Rhee MK, Herrick K, et al. Screening for diabetes and pre-diabetes with proposed 
A1C-based diagnostic criteria. Diabetes Care 2010;33:2184–2189.

8.  The Writing Group for the Search for Diabetes in Youth Study Group. Incidence of diabetes 
in youth in the United States. JAMA 2007;297:2716–2724.

9.  Kahn, S. The relative contributions of insulin resistance and beta-cell dysfunction to the 
pathophysiology of type 2 diabetes. Diabetologia 2003;46:3–19.

10.  American Diabetes Association. Gestational Diabetes Mellitus. Diabetes Care 2004;27: 
S88–S90.

11.  Diabetes Control and Complications Trial Research Group. The effect of intensive treatment 
of diabetes on the development and progression of long-term complications in insulin-
dependent diabetes mellitus. N Engl J Med 1993;329:977–986.

12.  The Diabetes Control and Complications Trial/Epidemiology of Diabetes Interventions 
and Complications (DCCT/EDIC) Study Research Group. Intensive diabetes treatment and 
cardiovascular disease in patients with type 1 diabetes. N Engl J Med 2005;353:2643–2653.

13.  UK Prospective Diabetes Study Group: Tight blood pressure control and risk of macrovascu-
lar and microvascular complications in type 2 diabetes (UKPDS 38). BMJ 1998;317:703–713.

14.  Donner T, Munoz M. Update on insulin therapy for Type 2 Diabetes. J Clin Endocrin Met 
2012;97:1405–1413.

15.  Funnel M, Brown T, Childs B, et al. National standards for diabetes self management educa-
tion. Diabetes Care 2011:S89–S96.

16.  Franz MJ. Lifestyle interventions across the continuum of type 2 diabetes: reducing the risks 
of diabetes. Am J Lifestyle Med 2007;1:327–334.

17.  Siminerio L, Drab S, Gabbay R. AADE position statement: diabetes educators: implementing 
the chronic care model. Diabetes Educ 2008;34:451–456.

Key Resources for Nurse Practitioners

The following list of guidelines can assist Nurse Practitioners in the management  of 
patients with diabetes:
 • ADA Standards of Medical Care in Diabetes
 • American Association of Clinical Endocrinologists (AACE) medical guidelines for 
 clinical practices for developing a diabetes mellitus comprehensive care plan

 • Veterans Health Administration/US Department of Defense (VA/DOD)
 • American Association of Diabetes Educators (www.diabeteseducator.org)



Chapter 9 Endocrinology Care of the Diabetic Patient 205

18.  American Association of Diabetes Educators. AADE 7 self-care behaviors. Diabetes Educator 
2008;34:445–449.

19.  Becker M, Janz N. The health belief model applied to understanding diabetes regime compli-
ance. Diabetes Educ 1985;11:41–47.

20.  Rodbard HW, Jellinger PS, Davidson J, et al. American Association of Clinical 
Endocrinologists/American College of Endocrinology consensus panel on type 2 diabetes 
mellitus: an algorithm for glycemic control. Endrocrine Practice 2009;15:540–559.

21.  Polonsky W, Fisher L, Schikman C, et al. Structured self-monitoring of blood glucose sig-
nificantly reduces A1C levels in poorly controlled, noninsulin-treated type 2 diabetes: results 
from the structured testing program study. Diabetes Care 2011;34:262–267.

22.  Deiss D, Bolinder J, Riveline J. Improved glycemic control in poorly controlled patients with 
type 1 diabetes using real-time continous glucose monitoring. Diabetes Care 2006;29: 
2730–2732.

23.  Halford J, Harris C. Determining clinical and psychological benefits and barriers with con-
tinuous glucose monitoring therapy. Diab Tech Therapeutics 2010;12:201–2.

24.  Saudek C, Derr R, Kalvani R. Assessing glycemia in diabetes using self-monitoring blood 
glucose and hemoglobin A1c. JAMA 2006;295:1688–1697.

25.  Nathan D, Kuenenm J, Borg R. Translating the A1C assay into estimated average glucose 
values. Diabetes Care 2008;31:1473–1478.

26.  American Heart Association Scientific Statement. Managing abnormal blood lipids-a col-
laborative approach. Circulation 2005;112:3184–3209.

27.  Mensing C. The Art and Science of Diabetes Self-Management Education Desk Reference, 2nd 
edition. American Association of Diabetes Educators, 2011.

28.  American Diabetes Association. Insulin. Diabetes Forecast 2010 Resource Guide 
2010;Jan:RG11-RG14.

29.  Nathan D, Buse J, Davidson M, et al. American Diabetes Association, European Association 
for Study of Diabetes. Medical management of hyperglycemia in type 2 diabetes: a consensus 
algorithm for the initiation and adjustment of therapy: a consensus statement of the American 
Diabetes Association and the European for the Study of Diabetes. Diabetes Care 2009; 
32:193–203.

30.  Fatourechi MM, Kudva YC, Murad MH, et al. Hypoglycemia with intensive insulin therapy: 
a systematic review and meta-analyses of randomized trials of continuous subcutaneous 
insulin infusion versus multiple daily injections. J Clin Endocrinol Metab 2009;94:729–740.

31.  Rodbard D. Pharmacologic therapies: glucose management. In: Mensing C (Ed.), The Art 
and Science of Diabetes: Self-Management Education Desk Reference, 2nd Edition. American 
Association of Diabetes Educators, 2011.

32.  Brunton S. Initiating insulin therapy in type 2 diabetes: benefits of insulin analogs and insu-
lin pens. Diab Tech Ther 2008;10:247–256.

33.  Pickup J, Renard E. Long-Acting insulin analogs versus insulin pump therapy for the treat-
ment of type 1 and type 2 diabetes. Diabetes Care 2008;31:S140–S145.

34.  Bantle JP, Wylie-Rosett J, Albright AL, et al. Nutrition recommendations and interventions 
for diabetes. A position statement of the American Diabetes Association. Diabetes Care 
2008;31(Suppl 1):S61–S78.

35.  Morris SF, Wylie-Rosett J. Medical nutrition therapy: a key to diabetes management and 
prevention. Clinical Diabetes 2010;28:12–18.

36.  Franz MJ, Powers MA, Leontos C. The evidence for medical nutrition therapy for type 1 and 
type 2 diabetes in adults. J Am Diet Assoc 2010;110:1852–1889.

37.  Franz MJ, Boucher JL, Green-Pastors J, Powers MA. Evidence-based nutrition practice 
guidelines for diabetes and scope and standards of practice. J Am Diet Assoc 2008;108(Suppl 1): 
S52–S58.



206 Section 3 Nutrition in the Clinical Setting

38.  Franz MJ. The dilemma of weight loss in diabetes. Diabetes Spectrum 2007;20:133–136.
39.  American Association of Diabetes Educators (AADE). Position statement: cultural sensitivity 

and diabetes education; recommendations for diabetes educators. Diabetes Educ 2007; 
33:41–44.

40.  American Dietetic Association Evidence Analysis Library Web site. Diabetes 1 and 2 Evidence 
Analysis Project: Available from https://www.adaevidencelibrary.com.

41.  Samman A, Muhlhauser I, Bender R, Kloos C, Müller UA. Glycaemic control and severe 
hypoglycaemia following training in flexible, intensive insulin therapy to enable dietary free-
dom in patients with type 1 diabetes: a prospective implementation study. Diabetologia 2005; 
48:1965–1970.

42.  Kirk JK, Graves DE, Craven TE, et al. Restricted-carbohydrate diets in patients with type 2 
diabetes: a meta-analysis. J Am Diet Assoc 2008;108:91–100.

43.  Wheeler ML, Pi-Sunyer X. Carbohydrate issues: type and amount. J Am Diet Assoc 2008; 
108(Suppl 1):S34–S39.

44.  Pritchette L. Nutrition care process and model: ADA adopts roadmap to quality care and 
outcomes management. J Am Diet Assoc 2003;103:1061–1072.

45.  Pan A, Sun Q, Berstein AM, et al. Red meat consumption and risk of type 2 diabetes: 3 cohorts 
of US adults and an updated meta-analysis. Am J Clin Nutr 2011 [Epub ahead of print].

46.  US Department of Agriculture. MyPlate. http://www.choosemyplate.gov
47.  Cox DJ, Gonder-Fredrick L, Ritterband L, Clarke W, Kovatchev BP. Prediction of severe 

hypoglycemia. Diabetes Care 2007;30:1370–1373.
48.  Briscoe VJ, Tate DB, Davis SN. Type 1 diabetes: exercise and hypoglycemia. Appl Physiol Nutr 

Metab 2007;32:576–582.
49.  Lindström J, Ilanne-Parikka P, Peltonen M, et al. on behalf of the Finnish Diabetes Prevention 

Study Group. Sustained reduction in the incidence of type 2 diabetes by lifestyle intervention: 
follow-up of the Finnish Diabetes Prevention Study. Lancet 2006;368:1673–1679.

50.  Knowler WC, Barrett-Connor E, Fowler SE, et al. Diabetes Prevention Program Research 
Group. Reduction in the incidence of type 2 diabetes with lifestyle intervention or met-
formin. N Engl J Med 2002;346:393–403.

51.  Knowler WC, Fowler SE, Hamman RF, et al. Diabetes Prevention Program Research Group. 
Ten-year follow-up of diabetes incidence and weight loss in the Diabetes Prevention Program 
Outcomes Study. Lancet 2009;374:1677–1686.

52.  Look AHEAD Research Group. Reduction in weight and cardiovascular disease risk factors 
in patients with type 2 diabetes. Diabetes Care 2007;30:1374–1383.

53.  Wadden TA, West DS, Neiberg RH, et al., the Look AHEAD Research Group. One-year 
weight losses in the Look AHEAD study: factors associated with success. Obesity 2009;17: 
713–722.

54.  Ratner R. Diabetes management in the age of national health reform. Diabetes Care 2011; 
34:1054–1057.

55.  Siminerio L, Piatt G, Zgibor J. Implementing the chronic care model for improvements in 
diabetes care and education in a rural primary care practice. Diabetes Educ 2005:225–234.

56.  Funnell MM, Brown TL, Childs BP, et al. National standards for diabetes self-management 
education. Diabetes Care 2012;35: Suppl 1:S101–108.

57.  Barr VJ, Robinson S, Marin-Link B, et al. The expanded chronic care model: an integration 
of concepts and strategies from population health promotion and the chronic care model, 
Vancouver health Authority. Hosp Q 2003;7:73–82.



The Nurse Practitioner’s Guide to Nutrition, Second Edition. Edited by Lisa Hark, Kathleen Ashton  
and Darwin Deen. 
© 2012 John Wiley & Sons, Inc. Published 2012 by John Wiley & Sons, Inc.

207

introduction
Digestive disorders are often complex illnesses requiring a multi-faceted approach. 
Rarely is there one solution that will work for all patients. In addition to medical 
treatment of the underlying disease, nutrition therapy can improve gastrointestinal 
(GI) symptoms. The impact of dietary manipulations, such as dietary fiber in irritable 
bowel syndrome or a gluten-free diet in celiac disease, demonstrates the intricate role 
that nutrition therapy plays in the management of chronic digestive disorders.  
GI complaints, even seemingly mild, can negatively impact patients’ quality of life. 
Nurse Practitioners often evaluate and treat digestive disorders, and patients seek 
care for various symptoms from food intolerances to chronic digestive diseases. 
Nurse Practitioners must determine whether symptoms such as abdominal pain, 
nausea, and altered bowel habits are caused by dietary intolerance, underlying GI 
pathology, or anxiety. The role of Nurse Practitioners is to differentiate between more 
benign versus potentially life-threatening GI symptoms. Once a diagnosis is found, 
the patient becomes a partner in the management of his/her GI problem. Management 
of  these disorders frequently includes some degree of dietary manipulation. Some 
dietary guidelines, such as a diet rich in whole grain foods, can be useful across the 
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O b j e c t i v e s

•  To increase the knowledge base of Nurse Practitioners on the role of nutrition in 
gastrointestinal diseases.

•  To incorporate nutrition into the medical history, review of systems, and physical 
examination of patients with gastrointestinal diseases.

•  To identify the causes of malnutrition in inflammatory bowel disease, liver diseases, and 
malabsorption syndrome.

•  To describe why sodium and fluid restriction may be necessary for patients with liver 
disease.

•  To explain the association between diet and lower esophageal sphincter pressure in 
patients with gastroesophageal reflux disease.
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spectrum of most GI symptoms, whereas certain disorders require specific nutritional 
modifications. Nurse Practitioners with a strong understanding of the role of  nutrition 
in GI illnesses will be well suited to optimize disease management and improve 
patients’ quality of life.

digestion and Absorption
Nutrient digestion requires a controlled process of mechanical and chemical break-
down, with subsequent enzymatic and secretory responses that facilitate nutrient 
absorption. Carbohydrate digestion requires adequate amylase to convert starches 
into disaccharides, which then undergo further hydrolysis into monosaccharides. 
Monosaccharides are absorbed through a process of either diffusion or active 
 transport. Dietary fats require the action of lipase which results in the hydrolysis of 
free fatty acids from triglycerides. Once hydrolyzed, monoglycerides, glycerol, and 
fatty acids, as well as fat-soluble vitamins, undergo emulsification by bile acids in 
order to promote diffusion across the cell membrane of the enterocyte. Protein 
digestion requires adequate gastric acidity which activates pepsin and other proteases 
allowing breakdown of proteins into peptides and amino acids.1 Defects in any of 
the mechanical, chemical, or secretory processes involved in digestion can result in 
nutrient maldigestion and malabsorption.

Malabsorption
Inadequate nutrient absorption can occur as a result of many diseases of the digestive 
system. In order effectively to treat the symptoms of malabsorption, one must first 
identify the cause, after which appropriate treatment can be implemented. The 
 management of disorders of carbohydrate, protein, and fat malabsorption can often 
be improved with appropriate nutrition therapy.

Carbohydrate Malabsorption
Lactose intolerance is the most common form of carbohydrate malabsorption and has 
been estimated to affect approximately 70% of the world’s population.2 Lactose is  a 
disaccharide sugar that requires hydrolysis by the enzyme lactase into glucose and 
galactose for absorption. Lactose malabsorption or intolerance is usually caused by sub-
optimal activity or deficiency of lactase. Characteristic symptoms of lactose intolerance 
include bloating, abdominal pain, flatulence, borborygmi, nausea, or diarrhea after 
consumption of dairy foods. These symptoms are caused by the  passage of undigested 
lactose into the colon where it is metabolized by colonic bacteria,  producing excess fluid 
and gas in the bowel. In some cases, individuals will have delayed GI motility possibly 
due to the result of methane production. These patients will often present with consti-
pation.2 The diagnosis of lactose intolerance can  frequently be made by improvement 
or resolution of symptoms after temporary avoidance of dairy foods. It is sometimes 
necessary to confirm the diagnosis with a lactose tolerance test or lactose hydrogen 
breath test if symptom etiology is present as other GI disorders, such as irritable bowel 
syndrome, inflammatory bowel disease, or celiac sprue may be suspected.2

Lactase production naturally declines as one ages. Lactose expression on the 
mucosal surface of the human enterocyte is at its peak at 34 weeks gestation, and 
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begins to decline within the first few months of life.2 Thus, while lactase deficiency 
may be pathological in infants, it is normal in most teens and adults. Secondary 
lactase deficiency can occur as a result of certain GI disorders including bacterial 
overgrowth, mucosal injury, or inflammatory bowel diseases. Effective treatment of 
these underlying disorders may improve lactose tolerance.3

The prevalence of lactase deficiency among populations suggests a certain genetic 
predisposition. Lactose malabsorption occurs in approximately 5–20% of Caucasians, 
but may be as high as 50–80% in Latinos, 60–80% among African Americans and 
Ashkenazi Jews, and nearly 100% among Asians and American Indians.4 Despite 
the  high prevalence of lactose malabsorption, lactose free dairy foods and lactase 
supplements allow individuals with lactose intolerance to consume adequate dietary 
calcium from dairy foods.5 For patients with lactose intolerance, the severity of symp-
toms is often related to the quantity of lactose consumed. Given high calcium and 
vitamin D content in dairy foods, all individuals, regardless of lactose malabsorption, 
should be encouraged to include the three servings of low-fat dairy foods in their diet 
every day. Lactose hydrolyzed products can be well tolerated. In addition, fermented 
dairy foods such as yogurt, fermented cheese, and fermented milk contain lactic 
acid bacteria which improve tolerance and results in decreased symptoms related to 
lactose malabsorption. There may be some benefit from probiotics in patients with 
lactose malabsorption, possibly because microbial lactase is present within lactic acid 
bacteria in the probiotics themselves; however, research is ongoing in this area.2 In 
addition, non-dairy milk enriched with calcium, including soy, hemp, almond, and 
rice milk are good options for patients who are lactose intolerant. The following 
ingredients may not be well tolerated by persons with lactose intolerance:

●● Whey or lactose.
●● Non-fat milk solids, buttermilk, or malted milk.
●● Margarine or sweet or sour cream.

Lactose intolerant patients who are unable to tolerate adequate intake of dairy foods 
should be encouraged to consume calcium-fortified foods or take a 1000 mg calcium 
supplement once a day to ensure adequate recommended intake. The DRI for men 
and women aged 19–50 is 800 mg/day and 1000 mg/day for those over 51 years of 
age.6 Appendix T identifies the recommended daily intake of calcium for all age 
groups. Food sources of calcium are shown in Appendices G and H.

Protein Malabsorption
Celiac disease, also termed gluten intolerance, is a small bowel absorption disorder 
characterized by chronic inflammation of small bowel mucosa, villous atrophy, and 
crypt hyperplasia. It is caused by intolerance to gliadin, the protein fraction of wheat, 
rye, and barley in genetically predisposed individuals.7 The prevalence of celiac dis-
ease is approximately 1% in the general US population. However, the disorder remains 
largely under-diagnosed. Frequently there are delays in diagnosis even after a patient 
seeks medical care for symptoms. Currently the only treatment for celiac disease is a 
life-long adherence to a gluten-free diet.8 Disease presentation is variable and onset 
of celiac disease can occur at any age. Presenting symptoms of celiac disease can be 
GI in nature (diarrhea, weight loss, vomiting, abdominal pain, bloating, distension, 
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anorexia, and constipation) or may be less specific and include iron deficiency 
 anemia, folic acid or vitamin B12 deficiency, osteoporosis or osteomalacia, infertility, 
or elevated transaminases.7. Neurological symptoms, such as ataxia, have also been 
traced to gluten sensitivity.9 In recent years “silent” celiac disease or “non-celiac” 
 gluten sensitivity has been described. Patients may present with non-specific symptoms 
such as those associated with irritable bowel syndrome or headaches.

Testing for celiac disease should be pursued in patients with persistent GI symptoms, 
such as chronic diarrhea, malabsorption, weight loss, or abdominal distension. 
Testing should also be considered in patients with unexplained iron deficiency 
 anemia, vitamin deficiencies, infertility, or elevated transaminases.7 Recent research 
suggests a higher prevalence of celiac disease among patients with osteoporosis but 
conflicting data have been presented.10 High-risk populations for celiac disease 
include those with autoimmune endocrinopathies, especially type 1 diabetes melli-
tus, first and second-degree relatives of persons with celiac disease, and Turner 
 syndrome.7 The diagnostic evaluation of celiac disease should occur while the patient 
is on a gluten-containing diet and should include serologic testing followed by a 
small bowel biopsy if serologic testing is positive. The NIH consensus statement on 
celiac disease recommends the IgA antihuman tissue transglutaminase (TTG) and 
IgA endomysial antibody immunofluorescence (EMA) tests to avoid false negative 
results in IgA deficient patients.11 Positive results warrant small bowel biopsies for 
histologic confirmation. Recommendations for people with celiac disease are shown 
in Table 10-1.

Clinical evaluation should include an assessment for vitamin and mineral deficiencies. 
Initial blood work should include liver function tests, serum iron or ferritin, serum 
or red blood cell folate, vitamin B12, calcium, and vitamin D. A DEXA scan should 
also be considered in patients diagnosed with celiac disease to screen for osteoporosis. 
In addition, serum albumin levels should be tested, as low levels may reflect small 
bowel protein loss. Serum albumin can also serve as one component of the overall 
assessment of nutritional status and be used as a baseline to monitor improvement as 
treatment progresses.12 Identified deficiencies should be replenished, but long-term 
supplementation is likely not required once the disease is under control. Annual 
evaluation of vitamin status should be done as deficiencies of folate and vitamin B6 
have been documented in patients on long-term gluten-free diets.13

The gluten-free diet excludes all foods containing wheat, rye, and barley. Recent 
evidence suggests that patients can safely consume small amounts of oat-containing 
foods and gluten-free labeled oatmeal; however, questions about safety remain with 
an oat-containing gluten-free diet.14 Some patients report worsened GI symptoms 

Table 10-1 Key Recommendations for Celiac Disease

•  Consultation with a registered dietitian specializing in celiac disease.
•  Education about the disease.
•  Lifelong adherence to a gluten-free diet.
•  Identification and treatment of nutritional deficiencies.
•  Access to an advocacy group.
•  Continuous follow-up by a multidisciplinary team.
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when including oats in the diet, although mucosal integrity is maintained.14,15 
Table 10-2 describes the principles of a gluten-free diet. Patients should be advised 
to  look for the many “gluten-free” products which are increasingly available in 
supermarkets and natural foods stores.

After diagnosis, patients should always be referred to a registered dietitian for 
assessment of nutritional deficits, degree of malnutrition, and education on a gluten-free 
diet. In addition, information on patient resources and support groups should be pro-
vided, as listed in Table 10-3. Whole grains that can be safely included possibly in a 
gluten-free diet include rice, corn, buckwheat, millet, amaranth, quinoa, and gluten-
free oats. A recent study examining the nutritional quality of gluten-free diets demon-
strated that despite adherence to dietary restrictions, diet quality was poor. The 
majority of women in the study consumed suboptimal intakes of whole grain foods, 
fiber, calcium, and iron. While men were more likely to consume adequate amounts of 
fiber and iron, diet choices remained low in calcium and whole grain foods.17 It should 
be noted that while most wheat-based products in the US are fortified with vitamins 
and minerals, gluten-free products are usually not.18 To improve diet quality, patients 
with celiac disease should be encouraged to consume 6–11 servings of whole grain or 
enriched gluten-free grains and three servings of gluten-free dairy foods per day. In 
addition, gluten-free vitamins are commercially available, and these may aid those with 
celiac disease in meeting daily vitamin and mineral requirements. Nurse Practitioners, 
in partnership with gastroenterologists and dietitians, should reinforce the need for 
life-long diet adherence to the gluten-free diet, particularly after  symptom resolution.

Table 10-2 Gluten-Free Diet Guidelines

Celiac disease, sometimes called gluten intolerance, is a disorder that prevents wheat products 
from being properly digested. Gluten is found in most grain products, including wheat, barley, and 
rye. The list below provides basic guidelines for a gluten-free diet. It is important to get additional 
education from a nutrition professional who specializes in celiac disease.

Allowed Foods:
•  Grains/flours: rice, corn, soy, potato, tapioca, beans, garfava, sorghum, quinoa, millet, 

buckwheat, arrowroot, amaranth, tef, nut flours, pure uncontaminated oats, and flax.
•  Plain meat, chicken, fish, fruits and vegetables do not contain gluten and can be safely 

consumed.

Foods NOT ALLOWED:
•  Grains/flours: wheat (including durum, semolina, kamut, spelt), rye, barley, triticale in any form, 

graham, farina, matzoh, couscous, commercial oats are not recommended.
•  Foods that often contain gluten: breading and coating mixes, broth or soup bases, communion 

wafers, croutons, imitation bacon or seafood, marinades or sauces, salad dressings, processed 
meats, self-basting poultry, soy sauce, stuffings, thickeners.

Additional Recommendation:
•  Read ingredient lists on all food labels. The following list includes ingredients which may contain 

gluten: brown rice syrup, caramel color, dextrin, flour or cereal products, malt or malt flavoring, 
malt vinegar, modified food starch, soy sauce or soy sauce solids.

•  Check with your pharmacist about gluten content of vitamins, medications and toothpaste.

Source: The Celiac Disease Foundation and the Gluten Intolerance Group.16
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Fat Malabsorption
Fat malabsorption is associated with many GI disorders and frequently presents with 
symptoms of steatorrhea. Fat malabsorption may occur in cases of impaired luminal 
transport of products of digestion, and is often seen in disorders causing widespread 
mucosal injury, such as celiac disease, inflammatory bowel disease, and bacterial 
overgrowth. In such cases, management of the underlying mucosal disorder is the 
treatment of choice. Steatorrhea can also be caused by maldigestion of fats, due to 
lipase deficiency or a lack of emulsification, as seen in chronic pancreatitis, cystic 
fibrosis, and bile salt deficiencies.19 In addition, fat malabsorption can be seen in 
wasting syndromes, such as HIV wasting, or can be iatrogenic in nature, such as post-
gastric bypass or extensive resection of the small bowel, particularly the terminal 
ileum.20,21 Untreated fat malabsorption may result in weight loss, failure to thrive, 
osteomalacia, bone pain, infertility, dysmenorrhea, and amenorrhea. In addition, 
 fat-soluble vitamin deficiencies (A, D, E, and K) may occur.

Adoption of a low-fat diet may aid in symptom management. Patients following a low-
fat diet may have difficulty consuming adequate calories to maintain weight. Additional 
calories can be added to the diet with the use of medium chain triglycerides (MCT). 
These provide 115 calories per tablespoon. MCT oil is rapidly hydrolyzed and absorbed 
directly into portal circulation and therefore does not require bile salts or micelle 
 formation for digestion. Factors limiting the use of MCT oil include poor palatability and 
 possible side effects such as nausea and vomiting; therefore patients are typically unable 
to consume more than 3–4 tablespoons per day. Oral nutrition supplements with added 
MCT oil are commercially available and may provide some benefit. Unfortunately, these 
products tend to be very expensive and they are often not covered by medical insurance. 
For patients with pancreatic exocrine insufficiency, supplemental pancreatic enzymes 
may be necessary. Recent evidence suggests that patients with chronic pancreatitis 
may benefit from early screening for fat  malabsorption. These patients may present with 
post-prandial abdominal pain resulting in reduced caloric intake even in the absence of 
clinically significant steatorrhea.22 Conjugated bile acids may improve digestion of fat in 
patients with a history of ileal resection.

Table 10-3 Patient Resources for Celiac Disease

•  Celiac Sprue Association: www.csaceliacs.org or 1-877-CSA-4CSA. Non-profit organization that 
provides patient advocacy, gluten-free diet education, and links to national and local chapters/
support groups.

•  Celiac Disease Foundation: www.celiac.org. Nonprofit organization focusing on awareness, 
education, and advocacy about celiac disease.

•  Gluten Intolerance Group of North America: www.gluten.net or 206-246-6652. Provides 
up-to-date information, education and support for patients and health care professionals.

•  American Dietetic Association: www.eatright.org or 1-800-877-1600. National organization of 
registered dietitians and nutrition professionals.

•  Celiac.com: www.celiac.com. Patient information website; includes gluten-free on-line store.
•  Book: Celiac Disease: A Hidden Epidemic by Peter Green, MD and Rory Jones. Harper Collins 

Publishers, 2006.
•  Book: Celiac Disease Nutrition Guide by Trisha Thompson, MS, RD. American Dietetic Association: 

2nd edition, 2006.
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Fat malabsorption places patients at risk for vitamin and mineral deficiencies, 
 specifically fat-soluble vitamins (vitamins A, D, E, and K). Monitoring for fat-soluble 
vitamin deficiencies should occur on an annual basis, with aggressive repletion as 
needed. Provision of fat-soluble vitamins in a water-miscible form may allow patients 
to have better vitamin absorption. Deficiencies of calcium, magnesium, zinc, and 
iron may also be present due to impaired absorption and increased intestinal losses 
and should be aggressively repleted.

Gastric disorders
Gastroesophageal Reflux Disease (GERD)
Gastroesophageal reflux disease (GERD) is characterized by a burning sensation in 
the substernal area caused by abnormal reflux of acidic gastric contents into the 
esophagus. This condition has been reported to affect up to 20% of the population.23 
As many as one in seven persons may suffer from daily symptoms of “heartburn”, 
which can negatively affect patients’ quality of life.24 Although the underlying causes 
of GERD are not known, the pathogenesis has been related to altered and intermittent 
relaxation of the lower esophageal sphincter. Over the long-term this can result in 
esophageal mucosal damage and erosion, and may increase risk of complications, 
such as peptic stricture, chronic esophagitis, Barrett’s esophagus, and development of 
esophageal adenocarcinoma.25

Obesity is also considered a significant risk factor for development of GERD.26 
Increasing abdominal circumference is associated with increased intra-abdominal 
pressure and lower esophageal sphincter relaxation, which may contribute to the 
development of GERD.25 The risk of GERD increases with increasing BMI.24 Dietary 
factors have been evaluated as a cause of reflux disease. Although limited data are 
available, spicy foods, acidic foods, high-fat foods, chocolate, mint, alcohol, and 
 caffeine (coffee, tea, cola) have been associated with GERD symptoms. High-fat 
intake, particularly saturated fat, has also been found to increase the risk of GERD.27 
High-fat foods or large meals delay gastric emptying time, which can lead to increased 
reflux of gastric contents.28 There is some evidence that increasing dietary fiber may 
have a protective effect against reflux.29 The mechanism is unclear, but may be related 
to fiber’s role as a nitrite scavenger in the gut as nitrites have been implicated in 
 contributing to a decrease in lower esophageal sphincter tone.30

Nutrition therapy for patients with GERD should be focused on minimizing reflux 
symptoms. Patients may have varying degrees of sensitivity to different high-risk 
foods. The goals of therapy should be to prevent relaxation of the lower esophageal 
sphincter, reduce volume of gastric acid, and prevent esophageal irritation. In 
 addition, encouraging patients to increase gradually their intake of whole grain 
foods may reduce their reflux symptoms. Table 10-4 lists dietary recommendations 
for patients with GERD.

Peptic Ulcer Disease
The management of peptic ulcer disease (PUD) has changed significantly in recent 
decades. Early treatment of PUD included a bland diet as a mainstay of treatment. It 
is now understood that most gastric and duodenal ulcers are caused by damage to the 
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gastric mucosa, and the most common causative agents are Helicobacter Pylori and 
non-steroidal anti-inflammatory drugs (NSAIDS).31 Treatment of the underlying 
cause of PUD may result in resolution of symptoms of PUD.

Gastric acid secretion occurs as a result of vagal stimulation of the parietal cells by 
the sight or taste of food. Although gastric acid is no longer thought to be responsible 
for ulcer development, reduction in gastric acid may facilitate healing and decrease 
abdominal discomfort. Certain foods are known to increase gastric acid secretions, 
including coffee, tea, colas, and alcohol. No difference has been found in randomized 
controlled trials that compared restricted diets with unrestricted diets in the resolu-
tion of ulcers. The focus of nutrition therapy should be based on individual tolerance 
and patients should be encouraged to avoid their individual triggers. Foods that are 
often poorly tolerated include coffee, orange juice, fried foods, spicy foods, and 
fruits. After treatment of H. pylori, improved tolerance of these trigger foods has 
been demonstrated.32 Table 10-5 outlines key dietary recommendations for symptom 
management of PUD.

Small and Large Bowel Disorders
Diarrhea
Diarrhea is characterized by increased frequency of loose or watery stools, and may be 
acute or chronic in nature most often due to self-limited viral or bacterial infections. 
Acute diarrhea often resolves on its own, whereas chronic diarrhea lasts for more than 
4 weeks. Up to 5% of the population may suffer from chronic diarrhea.33 Chronic diar-
rhea occurs in many underlying GI illnesses, and therefore appropriate evaluation of 

Table 10-4 Key Nutrition Recommendations for Gastroesophageal Reflux Disease

•  Limit intake of high fat, high calorie meals.
•  Avoid large meals during a single sitting.
•  Eat smaller meals more frequently during the day.
•  Drink most fluids between meals rather than with meals.
•  Increase intake of high fiber foods (fruits, vegetables, and whole grains).
•  Sit up or take a walk after eating rather than lying down.
•  Avoid eating at least 2 hours before bedtime if possible.
•  Limit foods that worsen symptoms, such as alcohol, chocolate, coffee, or caffeine-containing 

beverages, mints, citrus fruits, tomato products, spicy foods, or carbonated beverages.

 Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.

Table 10-5 Key Nutrition Recommendations for Peptic Ulcer Disease

•  Limit intake of caffeine-containing beverages and foods including coffee, tea, iced tea,  
colas, and chocolate.

•  Avoid alcohol, especially on an empty stomach.
•  Don’t skip meals.
•  Avoid eating spicy foods, fried foods, and citrus fruits as these foods may worsen symptoms.
•  Avoid other foods or drinks that cause discomfort.

Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.
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symptoms is vital. Malabsorptive disorders, such as lactose intolerance, celiac disease, 
or inflammatory bowel disease may result in chronic diarrhea. Assessment should 
identify the frequency of stools, duration of symptoms, and potential weight loss. 
Stool characteristics (i.e. watery, mucousal, or fatty) can aid in further evaluation of 
the pathogenesis of diarrhea. Secretory diarrhea occurs as a result of a disruption in 
electrolyte transport within the epithelium. It may be caused by enterotoxins, intesti-
nal resections or mucosal disease, or mesenteric ischemia due to atherosclerosis. 
Osmotic diarrhea occurs after ingestion of poorly absorbed cations and anions, such 
as sorbitol or sugar alcohols, magnesium, sulfate, or phosphate. Osmotic diarrhea may 
also be related to deficiencies of disaccharidases, as in lactase deficiency.34

In patients with chronic diarrhea, a comprehensive evaluation is necessary to 
determine the underlying cause. Management of diarrhea to prevent electrolyte 
abnormalities and potential weight loss is vital. Adequate fluids are also necessary 
to prevent dehydration. While diarrhea may be worsened by the intake of insoluble 
dietary fibers, soluble fibers may aid in improvement as they form a gel within the 
intestinal lumen, thus slowing intestinal transit. Table 10-6 reviews sources of soluble 
and  insoluble dietary fiber. After diarrhea resolves, patients may tolerate gradual 
reintroduction of insoluble dietary fiber, such as whole grain breads and cereals. 
Other foods that may worsen diarrhea, such as lactose-containing foods or high-fat 
foods, should be avoided until diarrhea begins to resolve. Evidence suggests that 
incorporating functional foods containing live, active bacterial cultures such as 
yogurt or probiotic supplements may be helpful in treating diarrhea associated with 
antibiotic use, acute infectious diarrhea, travelers’ diarrhea, and diarrhea-predomi-
nant irritable bowel syndrome. The most studied probiotic strains are Lactobacillus, 
Bifidobacterium, and Saccharomyces.34 However, recent studies have shown adverse 
outcomes associated with administration of probiotics to critically-ill hospitalized 
patients. The use of  probiotic supplementation in this population is not recom-
mended.35

A thorough medication history can identify potential drugs that may exacerbate 
diarrhea. Sorbitol or lactose-containing medications should be adjusted if possible. 

Table 10-6 Dietary Sources of Soluble and Insoluble Fiber

Soluble Fiber Insoluble Fiber

Apples
Citrus fruits
Strawberries
Carrots
Oats
Beans
Legumes
Barley
Fiber supplements:
 Psyllium (Metamucil)
 Guar gum (Benefiber)

Whole wheat flour
Bran
Vegetables
Whole grains
Wheat
Fruits with edible seeds (strawberries, blueberries, etc.)

Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.
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Significant amounts of sorbitol and other sugar alcohols found in low carbohydrate 
or sugar-free foods can also play a role. Patients should be encouraged to eliminate 
these foods temporarily and assess for symptom resolution.

Constipation
Constipation is a common complaint with prevalence estimates of 12–19% in North 
America. Risk factors for constipation include advancing age and female gender, with 
women being twice as likely as men to report symptoms.36 Constipation is defined as 
less than two to three bowel movements per week and can be classified as primary 
constipation, which is caused by disordered movement of stool in the colon, or 
 secondary constipation, which is caused by various systemic disorders or medications.12 
Because the causes of constipation are varied, it is important to rule out structural causes 
of constipation as well as organic disease.

Nutrition therapy for constipation focuses on increasing fluid intake, gradually 
increasing fiber intake, and increasing physical activity. It is important that patients 
are instructed to make gradual dietary changes, as rapid fluctuations in dietary fiber 
can worsen symptoms of constipation and abdominal discomfort. Dietary fiber 
intake should be increased as tolerated to approximately 25–35 g/day by including 
fruits, vegetables, whole grains, legumes, and nuts. The Dietary Guidelines for Americans 
recommend at least 2 cups or 3–4 servings of fruits and 2½ cups or 4–5 servings of 
vegetables every day. Population-based studies have demonstrated that women who 
are physically active on a daily basis and consumed approximately 20 g of fiber per 
day had a threefold lower prevalence of constipation.37 Treating constipation in 
the elderly, another high-risk group, should also involve dietary management that 
promotes appropriate increases in fluid and fiber intake. Assessment for other 
 contributing factors including co-morbid conditions, decreased mobility, and inability 
to sit on the toilet should be considered (in the case of bed-bound patients) and 
should be evaluated by Nurse Practitioners12 (Appendix O for High Fiber Foods).

inflammatory bowel disease
Inflammatory bowel disease (IBD), Crohn’s disease, and ulcerative colitis are 
 idiopathic, chronic, inflammatory conditions affecting the GI tract. Crohn’s disease 
can involve any part of the digestive tract, while ulcerative colitis is limited to the 
colon. Because of the chronic involvement of the GI tract, most patients with IBD, 
particularly those with Crohn’s disease, have some form of nutritional deficiency. 
Therefore, careful attention to diet and appropriate referral to a registered dietitian 
are important in order to prevent nutritional deficiencies. Dietary interventions in 
IBD should focus on maintaining or improving nutritional status through adequate 
intake, and avoiding foods that worsen symptoms.38 Table 10-7 outlines when to refer 
patients with IBD to a registered dietitian.

Protein-calorie malnutrition is common among patients with IBD and correlates 
with disease activity which may be mediated by pro-inflammatory cytokines such 
as IL-1, IL-6, and tumor necrosis factor alpha.38,39 Nutrition assessment is essential 
because of the severe consequences of malnutrition, including growth failure and 
developmental impairment in children and teenagers, impaired healing of the 
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inflamed bowel, weight loss with loss of muscle mass, metabolic bone disease, and 
increased susceptibility to infection in children and adults.38 In addition, a malnour-
ished patient with IBD may present with defects in GI function that further limit the 
absorption and utilization of nutrients.

Causes of Malnutrition
Malnutrition occurs in patients suffering from IBD as a consequence of decreased 
dietary intake, increased nutrient losses, and increased nutrient requirements.

Decreased Dietary Intake
Inadequate dietary intake and poor appetite are the most important factors contrib-
uting to poor nutritional status in patients with IBD. GI symptoms such as nausea, 
diarrhea, and recurrent abdominal pain at mealtimes often decrease patients’ 
 appetites and food intakes. Fear of eating, oral aphthous ulcerations, and anorexia 
also contribute to decreased intake. Certain foods may increase the likelihood of 
symptoms or complications of IBD. For example, patients with Crohn’s disease, 
where the lumen of the small bowel may be narrowed, may experience impaction of 
high-fiber foods in an inflamed or fibrotic section of bowel, which can precipitate an 
obstruction. High-fat foods or spicy foods may worsen diarrhea. Some medications 
that may be used to treat IBD such as metronidazole, methotrexate, or sulfasalazine 
may decrease appetite. To maximize nutrient intake, unwarranted dietary restrictions 
should be avoided.

Increased Nutrient Losses
In patients with Crohn’s disease, small and large bowel inflammation and/or multiple 
bowel resections can decrease the absorptive surface area of both the small and large 
intestine and cause malabsorption of essential nutrients. Resections of the ileum can 
cause bile salt deficiency, resulting in steatorrhea or fat malabsorption and subsequent 

Table 10-7 When to Refer a Patient with IBD to a Registered Dietitian

•  Risk of failure to thrive (children, older adults).
•  Child/teen with growth and development failure.
•  Pregnant women not gaining weight appropriately.
•  Following low-residue diet for more than 6 weeks.
•  Evidence of fat malabsorption.
•  Presence of comorbidities (diabetes, celiac, CAD, liver disease).
•  Suspected or confirmed eating disorder.
•  Needs motivation to eat well.
•  Needs help with meal planning.
•  Has or is at risk for nutrient-deficiencies due to malabsorption, restriction of a specific food 

group, or medication (e.g. prednisone, proton pump inihibitor).
•  Experienced excessive weight gain secondary to medication (prednisone).
•  Experienced unintentional weight loss (>5% in 1 month; >7.5% in previous 3 months; >10% 

in previous 6 months).

Source: Beth-Ann Norton, MS, RN, ANP-BC, 2012. Used with permission.
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deficiency of fat-soluble vitamins A, D, E, and K. Bacterial overgrowth may also interfere 
with nutrient utilization.40

Vitamin B12 is coupled with intrinsic factor which is secreted by the parietal cells 
of the stomach. Because the vitamin B12-intrinsic factor complex is absorbed in the 
terminal ileum, complete ileal resection or prolonged inflammation of the terminal 
ileum results in a vitamin B12 deficiency that requires treatment via subcutaneous or 
intramuscular injections, nasal spray, or sublingual vitamin B12.

IBD also can result in a protein-losing enteropathy, through excessive intestinal 
transudate (movement of protein-rich fluids through the inflamed bowel wall). In the 
case of Crohn’s disease, protein-rich fluid is lost through fistulas, particularly high-
output fistulas. Severe diarrhea causes depletion of electrolytes, minerals, and trace 
elements, such as zinc. GI bleeding can also contribute to iron deficiency anemia. 
Prednisone, which is frequently used during IBD flares, reduces calcium absorption 
and increases protein breakdown.40

Increased Nutrient Requirements
The inflammatory process of IBD may increase resting energy expenditure, thereby 
contributing to weight loss and depletion of fat stores that occur when patients do 
not consume adequate calories and protein. Patients with fever, infection, sepsis, and 
those undergoing surgery also have greater requirements for protein, calories, and 
other nutrients compared with patients who are less severely ill. Increased intestinal 
cell turnover can also raise nutrient requirements in patients with IBD.

Nutrition Therapy for IBD
No specific diet has been shown to prevent or treat IBD. However, some diet strategies 
help control symptoms. Nutritional recommendations must take into account the 
patient’s digestive and absorptive capabilities. They also depend on whether the 
patient is hospitalized in an acute flare-up or asymptomatic. Therefore, goals of nutri-
tion therapy for patients with IBD are shown in Table 10-8.

Oral nutritional repletion may be difficult to achieve during symptomatic flares 
of active IBD since most patients’ symptoms worsen both during and following 
meals. To decrease both the symptoms associated with eating and bowel activity 
during the healing process, patients hospitalized for IBD are sometimes placed on 
bowel rest. Prolonged bowel rest without nutrition support can lead to nutritional 
depletion. Any hospitalized patient on bowel rest for 7–14 days who is not antici-
pated to resume oral repletion should be considered for total parenteral nutrition 
(TPN) (Chapter 13).41

Table 10-8 Nutrition Therapy Goals for Patients with IBD

•  To prevent symptoms associated with malabsorption, such as diarrhea.
•  To correct and prevent nutritional deficiencies.
•  To promote healing of the intestinal mucosa.
•  To minimize stress on inflamed and often narrowed segments of the bowel (Crohn’s disease).
•  To promote normal growth and development in children and teenagers.

Source: DeLegge.38 
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An oral diet may be tolerated when active IBD is less severe. To control diarrhea 
and malabsorption, a low-fat, low-fiber, low-lactose diet is often prescribed. Small, 
frequent feedings may help to limit GI secretions as well as reduce the volume of food 
that the damaged bowel must handle at any one time. During a flare, the diet should 
be individualized according to the patient’s clinical condition and food tolerances. 
Many patients with IBD believe that diet plays a role in the development of a flare, 
though there are no data to support this. While certain foods have been associated 
with causing increased GI pain or other symptoms, they are not believed to cause 
disease relapses. Restriction of diet when individuals do not have active IBD is not 
encouraged because it can further limit nutrient intake unnecessarily (unless there 
are fixed narrowings in the lumen of the GI tract). Key dietary recommendations for 
patients with IBD are listed in Table 10-9.

Patients should be advised to eat foods based on tolerance; however, there are 
 certain foods that can be discouraged because they offer few redeeming nutritional 
qualities and have been associated with intestinal distress (e.g. popcorn, seeds). This 
can also allow patients to feel they have more control over their disease. For those who 
are symptomatic, the goal is to liberalize the diet as much as possible after symptoms 
have subsided, under the guidelines of a dietitian and Nurse Practitioner team.

Alcohol and caffeine can trigger diarrhea because they stimulate the GI tract; 
many times this can occur within 30 minutes of consumption. Similarly, diet foods 
and beverages containing sugar alcohols, such as sorbitol, xylitol, and mannitol 
can also cause intestinal discomfort and diarrhea, and patients should be encour-
aged to read labels and avoid these items. Though controversial, heavily spiced 
foods, fried foods, and concentrated sweets have also been associated with 

Table 10-9 Key Recommendations for Patients with Active IBD

•  Eat small meals/snacks often throughout the day (6 small meals or eat every 3–4 hours).
•  Increase fluid intake to a minimum of eight 8 oz glasses (2000 ml) per day if loose stools persist. 

Include rehydration beverages.
•  Incorporate a chewable multivitamin and mineral supplement daily.
•  Eat foods high in potassium.
•  Eat foods high in probiotics and prebiotics.
•  Avoid lactose. Add milk back slowly to monitor tolerance when bowel movements normalize 

and when the patient is feeling better. Low-fat yogurt and cheese are better tolerated than milk.
•  Avoid fried and high-fat meats, highly marbled or tough meats. Try lean meat such as skinless 

poultry, baked or broiled fish.
•  Limit high fiber grains such as whole grain breads/cereals/pasta with greater than 2 g of dietary 

fiber per serving.
•  Avoid raw vegetables. Try well-cooked, skinless vegetables.
•  Avoid dry fruit and raw fruit with peels or skins. Try juice, bananas, melon, and canned fruits. 

Dilute juice with water if they are not tolerated at full strength.
•  Limit fats and oils to 40 ml per day.
•  Avoid caffeine (coffee, tea, cola, chocolate).
•  Avoid alcohol.
•  Avoid artificial sweeteners (sorbitol, mannitol, xylitol).
•  Avoid concentrated sweets.

Source: Brown.40
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 inducing diarrhea. Individuals who experience intense GI pain after eating benefit 
from keeping a food diary to determine if any specific foods or beverages they 
consume may act as a GI irritant. A food diary is essential for patients to gain a 
better understanding of what foods they can or cannot tolerate. Food diaries can 
be simple and could include columns in a notebook for:

●● Type of food or beverage consumed.
●● Amount of the food or beverage consumed.
●● Where it was consumed (home, car, restaurant).
●● Time of day.
●● Symptoms.

Calories
In adults, ingested calories should be provided in amounts sufficient to maintain or 
restore bodyweight. In children, the amount of ingested calories should be adequate to 
support growth and development, as measured on the pediatric growth charts. Active 
disease and complications, such as fevers, infection, sepsis, and high output fistulas 
may increase caloric requirements in adults to as high as 35–45 kcal/kg/day, or approx-
imately 1.5–1.7 times the basal energy expenditure. For example, a female patient 
with moderate to severe disease activity weighing 110 lb (50 kg) may require 1750–
2250 kcal/day to maintain her weight. If a patient is severely malnourished and his or 
her calorie intake is low, the patient should be assessed by a registered dietitian to help 
determine the most appropriate feeding plan. Usually 20–25 kcal/kg/day may be ini-
tially prescribed to help avoid complications of refeeding syndrome. Supplemental 
calories can be given in the form of whole protein, elemental or semi-elemental prod-
ucts, and easy to metabolize MCT oils that do not require bile salts for digestion.

Protein
Protein needs are often increased in patients with IBD due to intestinal inflammatory 
complications of IBD, such as abscesses in Crohn’s disease patients. The majority of 
IBD patients have daily protein needs of 1–1.5 g/kg ideal body weight. Therefore, a 
male weighing 155 lb (70.5 kg), without kidney disease, but with actively flaring IBD 
should consume approximately 70–105 g of protein each day. For weight gain and to 
restore loss of lean body mass greater than 10% after an acute flare, protein needs may 
be increased up to 3.0 g/kg.38,42 Protein needs are also increased if the patient is taking 
prednisone.

Vitamins and Minerals
Patients with IBD are at higher risk for vitamin, mineral, and trace element deficien-
cies. Higher doses of specific nutrients are indicated if clinical or laboratory evidence 
identifies a deficiency due to possible poor absorption or increased requirements. 
Vitamin and mineral requirements for patients with IBD are described below and 
summarized in Table 10-10.

●● Patients with Crohn’s disease who have extensive damage due to prolonged inflam-
mation and/or have undergone resection of the terminal ileum are likely to suffer 
from inadequate vitamin B12 absorption and thus require supplementation with 
intramuscular, sublingual sources or an intranasal spray of vitamin B12.
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●● IBD patients with persistent, watery diarrhea may have difficulty maintaining 
 adequate zinc, potassium, and magnesium levels and require supplementation.

●● Chronic blood loss and altered iron absorption, frequently observed in patients 
with IBD, can cause iron deficiency anemia. However, oral iron supplements in 
full therapeutic doses may exacerbate “GI distress.” In particular, oral iron may 
cause symptoms of nausea, constipation, and abdominal cramping. Slower iron 
supplementation, along with ascorbic acid may be more effective, because ascor-
bic acid enhances the absorption of iron by converting the ferric ions to the f errous 
form. Only 25–50 mg of ascorbic acid is needed daily to enhance the absorption of 
iron. If oral iron cannot be tolerated and/or ferritin levels are markedly low, intra-
venous iron should be considered.

●● Though corticosteroids are not recommended as maintenance medication in IBD, 
long-term treatment with corticosteroids requires calcium and vitamin D supple-
mentation because corticosteroids decrease calcium absorption and increase calcium 
excretion.

●● Patients treated with sulfasalazine (Azulfidine) should receive oral folate supplements, 
1 mg/day, because this medication inhibits folate absorption by competitive inhibition 
of the enzyme folate conjugase in the jejunum. Mexthotrexate also requires folate 
supplementation at 1 mg daily because it is a folate antagonist (it inhibits the 
enzyme dihydrofolate reductase) and folate deficiencies may lead to stomatitis and 
anemia.

●● If a patient is taking cholestyramine, a bile salt sequestrant used to treat bile salt 
diarrhea, fat-soluble vitamins A, D, E, K can bind with the medication. Folate and 
magnesium absorption can also be impaired by cholestyramine.

Fiber
A low-fiber diet is often prescribed for patients with narrowed sections of bowel to 
decrease the possibility of intestinal obstruction, minimize physical irritation to the 
inflamed bowel, reduce stool weight and frequency, and slow the rate of intestinal 
transit. The diet consists of white bread and refined cereals and avoidance of high-
fiber fresh fruits and vegetables, nuts, skins, and seeds. The benefit of a low-fiber diet 
in managing symptoms or affecting the course of IBD remains unclear. Diets should 
be recommended depending on a patient’s individual tolerance and intolerance; 
intake of fiber-rich, nutrient-dense foods can generally be encouraged in the absence 

Table 10-10 Vitamin and Mineral Requirements for Patients with IBD

Nutrient Recommended Daily Requirements
Recommended Replacement  
for Deficiency (oral dose)

Zinc 15 mg 50 mg elemental/day
Iron 10–15 mg 300 mg 3×/day
Vitamin B12 3 µg 1000 µg /day
Calcium 800–1500 mg 150–200 mg/day
Magnesium 400 mg 150 mg elemental 4×/day
Vitamin D 1000 IU 50 000 IU once weekly × 8 weeks

Source: adapted from Eiden.43
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of bowel strictures and if there is no discomfort. A fiber-rich diet should not be 
 prescribed in patients with strictures (Crohn’s disease), as this could potentially 
 contribute to a small bowel obstruction.

Lactose
Patients with IBD may have decreased lactose absorption because of the decline in 
brush border epithelial cell lactase activity and rapid intestinal transit. The enzyme 
lactase is most prevalent in the jejunum. Given that Crohn’s disease is most prevalent in 
the ileocecal region it is not unexpected that the incidence of lactose intolerance among 
those suffering from Crohn’s disease is similar to that of the general population. Lactose 
intolerance can also occur in patients with ulcerative colitis. Symptoms of lactose 
 intolerance may include diarrhea, cramps, or gas. The symptoms of lactose intolerance 
can be minimized by avoiding dairy foods or by substituting lactose-reduced dairy 
foods.

Fat
Decreased fat intake may help control the symptoms of steatorrhea, especially in 
patients with Crohn’s disease involving the small bowel. However, fats serve as a form 
of concentrated calories which are needed to promote weight gain in underweight or 
malnourished patients.40 Dietary fats are also essential for the absorption of vitamins 
A, D, E, and K. In order to decrease bile salt diarrhea related to fat digestion, MCT oil 
can be substituted as it is more easily absorbed than other fats. MCT oil can be added 
to other foods, but this may change the palatability of the food. Doses should be given 
in less than 15 g amounts. Referral to a registered dietitian is essential for all patients 
requiring weight gain who present with fat malabsorption.

Inflammatory vs Anti-Inflammatory Fatty Acids
It has been demonstrated that gene mutations that affect the immune system, causing 
inflammation, are associated with IBD. Consequently, it has been hypothesized that 
the ratio of different polyunsaturated fats in the diet may play a role in helping to 
control inflammation. Current dietary intake of omega-6 fats (vegetable oils) is much 
greater than omega-3 fats. An increase in consumption of omega-3 fats and a decrease 
in omega-6 fats results in reduced arachidonic acid and it is hypothesized that reduc-
ing omega-6 fat sources and increasing omega-3 fatty acids results in a reduction of 
inflammation. However, there are insufficient data to recommend the use of omega-3 
fatty acids to maintain remission and prevent flares in IBD.44 While research has not 
demonstrated that supplementation with omega-3 is beneficial in helping to sustain 
remission, food sources of omega-3 fats pose little harm to IBD patients and should 
be encouraged, if tolerated. Dietary sources of omega-3 fats include fatty fish, walnuts, 
soy, flaxseed, canola oil, and in small amounts, certain leafy greens and are listed in 
Appendix M.

Oxalate
Calcium oxalate kidney stones are a common complication in patients with Crohn’s 
disease who undergo intestinal surgeries such as ileal resection, or diverting ileos-
tomy which can lead to malabsorption.45 Dietary modification to prevent oxalate 
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stones aim to increase intake of fluid, dietary calcium, potassium, and phytates while 
reducing intake of oxalate, animal protein, sucrose, fructose, sodium, supplemental 
calcium, and vitamin C. The role of vitamin D in stone formation remains unclear.45 
Drug therapy is indicated if the stone disease remains active (as evidenced by the 
formation of new stones, enlargement of old stones, or the passage of gravel) or if 
there is insufficient improvement in the urine chemistries despite attempted dietary 
modification over a 3–6 month period.45

Prebiotics and Probiotics
The intestinal tract is host to a vast ecology of microbes, which are necessary for 
health, but also have the potential to contribute to the development of disease by a 
variety of mechanisms.46 Changes in intestinal epithelial barrier function or innate 
immune bacterial killing, for example, can lead to an inflammatory response caused 
by increased uptake of bacterial and food antigens that stimulate the mucosal immune 
system.46 Research has been done that involves the deliberate manipulation of the 
intestinal bacteria with therapeutic intention.46 There are three general methods by 
which intestinal microflora can be altered: administration of antibiotics, prebiotics 
(i.e. dietary components that promote the growth and metabolic activity of beneficial 
bacteria), or probiotics (i.e. beneficial bacteria).46

Probiotics — microorganisms thought to have a beneficial effect on gut health — 
may be beneficial to IBD patients. Dietary sources of probiotics, such as yogurt and 
kefir, contain probiotics, protein, and calcium and can be recommended. Patients 
should look for food labels of such sources that say “contains live and active 
 cultures,” indicating that the bacteria are viable. The bacteria studied in IBD include 
bifidobacterium, lactobacillus, and others. With regards to probiotic supplementation 
there are currently too few conclusive studies to be certain of the effect of probiotics 
in IBD.

Ulcerative colitis: Various probiotic species have shown promise in the treatment 
of ulcerative colitis in small studies, although a clear clinical benefit remains to be 
established, particularly for induction of remission. Prevention of relapse is better 
documented.46

Crohn’s disease: Clinical trials of probiotics in Crohn’s disease have shown mixed 
results. The reasons are unclear, but could be due to several factors such as the spe-
cific probiotics (and dosages) used, differences in study duration, characteristics of 
the included patients (e.g. location of disease), and endpoints that were measured.46 
Caution should be taken when prescribing probiotics to patients, as a few complica-
tions may result in patients who are immunocompromised, have short bowel of less 
than 150 cm, and are otherwise critically ill.

Prebiotics are non-digestible carbohydrates that upon reaching the colon  undigested, 
may stimulate the growth of healthy bacteria found in the gut and may improve gut 
health. More studies are needed to support prebiotic supplementation in IBD patients. 
Prebiotic supplements such as fructooligosaccharides (FOS), an insulin-type probiotic, 
must initially be started in small amounts and slowly increased as they may cause 
significant gas production. Recommended maximum FOS intake is 15 g/day.47
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Nutrition Support (Chapter 13)
Enteral nutrition support should be the primary source of nutrition if it is safe to 
provide and oral nutrition consumption is not an option. The liquid formula used to 
provide enteral nutrition support in patients with IBD should be low-fat, low-residue, 
and lactose-free. Elemental formulas (formulas that contain protein in the form of 
amino acids) for enteral tube feeding have been used successfully in this population. 
Because these formulas are completely absorbed in the upper small intestine and 
seem to be effective in reducing residue in the bowel, they are particularly appropriate 
for patients with Crohn’s disease. Elemental formulas are also well tolerated because 
of their low-fat content.

Parenteral nutrition (PN) support is indicated only in severe cases of IBD when 
bowel rest is considered necessary and enteral nutrition (EN) support is not an 
option, as in cases of bowel obstruction or severe strictures, severe perianal or 
enterocutaneous fistulas that prohibit feeding, or with a length of less than 150 cm of 
functional small intestine (short bowel) remaining. Chapter 13 describes both EN 
and PN support regimens in detail.

irritable bowel Syndrome
Irritable bowel syndrome (IBS) is a functional GI disorder characterized by abdominal 
pain, altered bowel motility, and bloating or abdominal distension. The pathogenesis 
of IBS is not well understood; however, genetic and environmental factors are thought  
to play a role.48 In addition, researchers have reported abnormal GI motility, visceral 

Case 1

Laura is a 56-year-old Caucasian woman with a history of severe Crohn’s ileitis, with 
three resections of the terminal ileum. She smokes one packet of cigarettes a day. She 
has been refractory to multiple medications and now has 12–15 watery stools per day 
accompanied by moderate post-prandial abdominal pain. She has a poor appetite and 
has lost 15 lb in 7 months (10% weight change). She is hypokalemic. (K: 4.8 mg/dL). She 
has bile salt diarrhea due to laxative effect of bile salts in the large intestine that have 
not been absorbed.

ADVICE: Laura is at risk for malnutrition and will likely require parenteral nutrition 
 support if her weight loss continues. Another immunosuppressive medication should be 
prescribed to reduce her pain and control her diarrhea episodes. Quitting smoking will 
help to decrease the severity of her Crohn’s disease.

Start her on an oral elemental diet and refer her to a registered dietitian. Laboratory 
work prior to that visit can include calcium, vitamin B12, vitamin D, total protein, and 
albumin.

Consider oral repletion of her potassium with follow-up electrolytes, prescribe a bile 
salt sequestrant once daily to start that can be titrated to b.i.d. to t.i.d. dosing, and 
recommend a smoking cessation program.
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hypersensitivity, dietary intolerances, and psychological or  emotional dysfunction 
in patients with IBS. No specific physiologic or psychologic abnormality has been 
shown to be absolutely indicative of this disorder.48

The abdominal pain associated with IBS is variable, and can be mild to severe. 
Diarrhea and constipation may occur in varying degrees, and despite extensive 
research, no one predominant pattern of small bowel or colonic dysmotility has been 
found.19,48 IBS may present with diarrhea or constipation predominant symptoms; 
however, some patients have alternating diarrhea and constipation. An evaluation for 
organic causes of GI symptoms should be considered. Recent evidence suggests that 
carbohydrate malabsorption may precipitate symptoms of IBS.49,50 Testing for lactose 
or fructose malabsorption should be considered in patients with symptoms consistent 
with IBS. Based on patient symptoms and physical exam, diagnostic tests such as 
motility studies and manometry may or may not be performed. If IBS is diagnosed, 
treatment should focus on management of symptoms.

Nutrition Therapy for IBS
Nutrition therapy for IBS is variable, as many patients have specific food intolerances. 
Following a lactose-restricted diet may improve symptoms for some patients with 
IBS, particularly those with diarrhea-predominant IBS. In addition, reducing the 
amount of dietary fructose, found in fruits, fruit juices, and foods prepared with 
high fructose corn syrup may be beneficial as fructose is not absorbed well by some 
individuals and can contribute to upset stomach and diarrhea. A high-fiber diet is 
often recommended, especially in patients with constipation-predominant IBS, as it 
aids in water absorption, promotes bulking of the stool, and can improve intestinal 
transit. Bijkerk and colleagues51 examined the results of 17 clinical trials looking 
at the role of insoluble and soluble fiber in the treatment of IBS. Research results 
were inconsistent, with some studies showing only marginal improvement in global 
symptoms of IBS. Of note, some studies show that in patients with constipation- 
predominant symptoms, insoluble fiber caused their symptoms to worsen. This may 
be related to a functional decrease in small bowel or colonic motility seen in some 
patients with IBS.52 These mixed results suggest individualized dietary counseling 
and recommendations for fiber intake are needed in patients with IBS.

Nurse Practitioners should consider the type of dietary fiber the patient is taking 
(soluble vs insoluble) and the amount. There has been some research to show that 
soluble fiber, such as guar gum, causes less abdominal pain and bloating than wheat 
bran; however, these studies show mixed results.53 Research examining a role for 
 probiotics in IBS is ongoing. It is thought that alterations of normal GI flora may play 
a role in symptom expression, and some studies have shown decreased levels of the 
healthy bacteria lactobacilli and bifidobacteria in patients with IBS.54 It has been 
hypothesized that the restoration of normal gut flora may decrease abnormal gas 
 production in some patients. In addition, it is thought that probiotics may decrease 
adherence of pathogenic bacteria to the GI mucosa, thereby decreasing symptoms of 
IBS.54 Additional research is needed to determine the ideal balance between diet, 
fiber supplements, and probiotics in the management of IBS. Greater understanding 
can be expected from the continued study of their effects on enterocytes.55
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Because symptoms are variable, encouraging patients with IBS to keep a food diary 
may allow them to determine specific dietary triggers, and the foods identified as 
triggers should be limited or avoided. In addition, a trial high-fiber diet may produce 
symptomatic improvement in some patients, especially if their dietary intake of fiber 
is less than the recommended 25–35 g/day. Nurse Practitioners should be aware of 
what type of fiber patients are consuming, and encourage them to experiment with 
more or less insoluble and soluble fibers depending on their symptoms. High-fiber 

Case 2

Melanie is a 35-year-old women diagnosed with IBS 5 years ago. She complains of 
crampy, abdominal pain that is relieved when she has a bowel movement. She often has 
loose stools or diarrhea followed by no bowel movement for several days. These irregular 
bowel movements worsen when she is under stress. Her weight has been stable and she 
does not have any fever or bleeding when she goes to the toilet.

LIFESTYLE: Melanie is a lawyer and is frequently under a lot of stress, especially 
when she is in court. Her symptoms seem to come several times a week and she says 
they are interfering with her ability to work. She eats two meals a day (lunch and dinner), 
frequently on the run, since she is so busy. Because she has diarrhea, she is not sure 
what to eat, but she drinks apple juice to prevent dehydration and replace potassium. 
She does not take a multivitamin supplement and does not exercise.

ADVICE: A combination of factors are most likely contributing to Melanie’s current IBS 
problem. First, she is stressed and would benefit from stress reduction techniques, such 
as increasing her exercise and meditation. She also does not make the time for breakfast, 
which would help her bowels to be more regular from eating a high-fiber meal. She also 
may be experiencing cramping and gas from certain foods which produce gas, the most 
common being legumes, beans, onions, prunes, and cruciferous vegetables, such as 
cabbage, brussel sprouts, cauliflower, and broccoli. Melanie could try to systematically 
eliminate these foods to help to determine the relationship between the food and symp-
toms. Melanie could also temporarily eliminate dairy foods, since lactose intolerance is 
common and can cause symptoms similar to IBS or aggravate IBS. If this is helpful, she 
should take dietary calcium supplements to reach 1000 mg/day. Yogurt is often well-
tolerated and is also a good source of calcium.

Increasing dietary fiber (either by adding certain foods to the diet or using fiber 
 supplements) can also help to relieve Melanie’s symptoms and help her to have regular 
bowel movements and improve the consistency of stools. It is often helpful to take a 
psyllium, guar, or methylcellulose dietary fiber supplement since it is difficult to consume 
enough fiber in the diet, particularly when avoiding foods known to increase intestinal 
gas. Dietary fiber supplements should be increased to the prescribed dose over several 
weeks to help reduce the symptoms of excessive intestinal gas, which can occur in some 
people when beginning fiber therapy. Alcohol, caffeine, sorbitol, and fructose have also 
been shown to aggravate symptoms in some people who have IBS. Melanie is drinking 
apple juice on a regular basis, which contains high amounts of fructose and could be 
contributing to her diarrhea. She should discontinue this and substitute water. Some 
diet drinks also contain sorbitol, so these should be discouraged as well.
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food sources are shown in Appendix O. Patients should be instructed to increase fiber 
intake gradually, and to increase fluid intake as fiber intake increases. Avoidance of 
lactose- or fructose-containing foods, as well as gas-producing foods may reduce 
 episodes of bloating and abdominal pain. Key recommendations to reduce gas and 
bloating are listed in Table 10-11. Patients who avoid dairy foods due to symptoms of 
lactose intolerance should be encouraged to consume other calcium-rich foods or 
calcium supplements to meet the recommended daily intake of calcium as shown in 
Appendix T.

diverticulosis
Diverticulosis is a disorder of the colon, most often the sigmoid colon, caused by 
multiple potential factors including age-related changes in the colonic wall, abnormal 
increases in colonic intraluminal pressure, and motor dysfunction. Inadequate fiber 
intake is thought to increase the risk for the development of diverticulosis.56 The 
 incidence of diverticulosis increases with age. The prevalence of diverticular disease 
has been reported at 10% of the population, most often occurring after age 40. It has 
been estimated that more than 30% of patients over age 60 and 50% of patients over 
age 80 have evidence of diverticulosis.12

Treatment of diverticulosis focuses on increasing dietary fiber intake via whole 
grain foods, fruits, and vegetables. Some studies have shown an improvement in 
symptoms of uncomplicated diverticular disease with a fiber intake of 25–30 g/day. 
The best results seemed to be obtained when a combination of soluble and insoluble 
fiber was included in the diet.57 Appendix O lists high-fiber food choices. It may be 
necessary to increase fiber intake with the use of soluble fiber supplements, such as 
psyllium or guar gum. Early recommendations for diverticular disease encouraged 
the elimination of foods containing nuts and seeds due to concerns that these items 
could become lodged within the diverticuli. However, new evidence from large 
cohort studies suggest that nuts, corn, and popcorn are safe for most patients, and 
exclusion in the diet should be based on individual patient intolerance. The most  current 

Table 10-11 Nutrition Recommendations to Decrease Gas and Bloating

Certain foods can produce excess gas during digestion and may worsen your symptoms of 
abdominal pain or bloating. Various foods affect people in different ways; avoid these foods if  
they cause discomfort. 

Foods that may cause gas:
•  Beans, cabbage, cauliflower, brussel sprouts, broccoli, asparagus, peppers, cucumbers,  

onions, garlic, radishes, sauerkraut.
•  Raw apples, avocados, melon.
•  Eggs, fried and fatty foods, spicy foods, carbonated beverages.

Swallowing air may also cause excess gas. To prevent this:
•  Eat slowly.
•  Avoid chewing gum, carbonated beverages, and smoking cigarettes.

Source: Lisa Hark, PhD, RD and Darwin Deen, MD, MS, 2012. Used with permission.
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recommendations focus on increasing dietary fiber intake and do not recommend 
avoidance of nuts, seeds, and popcorn.58 Vegetarians have been shown to be a third 
less likely to develop diverticular disease, possibly because of their high dietary fiber 
intake.59 While seeds have not been specifically assessed for tolerance in clinical trials, 
blueberries and strawberries have been included in studies and have not been found 
to be associated with increased risk of diverticulitis.60 It is important to advise patients 
to increase fluid intake as fiber intake is increased. Although no evidence is available 
to provide an exact recommendation for fluid intake, encouraging at least 64 oz of 
fluids daily is reasonable.

diverticulitis
Diverticulitis occurs when there is inflammation or perforation at the site of a 
 diverticuli. Management focuses on resolution of inflammation. Bowel rest is often 
indicated with gradual diet advancement. As eating resumes, patients should 
 maintain a low-fiber intake until the inflammation is resolved. The diet should be 
advanced slowly as tolerance permits, and fiber intake should be gradually increased. 
Eventual return to a high-fiber diet should be encouraged, as well as consumption of 
adequate fluids.

Liver disease
Fatty Liver
The development of fatty liver can occur as a result of chronic alcohol use or as a 
side effect of many medications. Recently, much emphasis has been focused on the 
development of non-alcoholic fatty liver disease (NAFLD). Two subsets of NAFLD 
include non-alcoholic steatohepatitis (NASH) and non-NASH fatty liver disease 
(NNFLD). NASH is characterized by steatosis with inflammation, cellular balloon-
ing, and fibrosis.61 Patients with NASH have the potential to progress to advanced 
cirrhosis and end stage liver disease. NNFLD is characterized by steatosis with 
 minimal inflammation. These patients are at less risk for disease progression.61. The 
world-wide prevalence of NAFLD is increasing, and has been found to be associated 
with the increase in the prevalence of obesity and type 2 diabetes. Patients at risk for 
NAFLD are those with aspects of metabolic syndrome, including central obesity, 
elevated triglycerides, low HDL-cholesterol, hypertension, and insulin resistance.62

In patients who experience fatty liver as a result of alcohol use, abstinence from 
alcohol should be strongly encouraged. Nutrition therapy of NAFLD is aimed at a 
gradual weight loss of 1–2 lb/week. The ideal dietary composition for patients with 
NAFLD is unclear, but reduction in total calorie and fat intake and increased dietary 
fiber intake will likely aid in weight loss and improve other symptoms associated with 
metabolic syndrome.63 Increased physical activity will aid the patient in weight loss 
maintenance. Patients may benefit from referral to a registered dietitian or weight 
loss programs that offer a support component, either through local hospitals or 
 programs such as Weight Watchers. Chapter 7 describes weight reduction treat-
ment recommendations and Chapter 9 describes treatment recommendations for 
metabolic syndrome.
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Cirrhosis
Malnutrition and vitamin deficiencies are extremely prevalent in patients with 
 cirrhosis because the diseased liver is no longer able to play a central role in the 
metabolism of carbohydrate, fat, and protein. It is estimated that protein calorie 
 malnutrition affects anywhere from 10–100% of patients with liver disease and can 
occur throughout all stages of the disease. Protein calorie malnutrition is often 
considered a negative prognostic risk factor and is associated with poor  outcomes 
and complications such as hepatorenal syndrome, refractory ascites, variceal hemor-
rhage, and spontaneous bacterial peritonitis.64 Causes of malnutrition in this popula-
tion vary. There is impaired nutrient metabolism, causing patients to move more 
rapidly from a fed state to a fasting state. Malabsorption may occur as a result of 
diminished bile acid production. Calorie requirements may be increased acutely dur-
ing complications of ascites or spontaneous bacterial peritonitis. GI symptoms, such 
as anorexia, nausea, and early satiety may impact the intake of adequate nutrients.65 In 
addition, highly restricted diets, lactulose therapy, frequent paracentesis, and  diuresis are 
iatrogenic causes which may worsen malnutrition.64

Risk factors for development of cirrhosis include alcohol-related liver disease, 
 hepatitis, non-alcoholic steatohepatitis (NASH), and cholestatic diseases. Nutrition 
therapy depends on the cause of the cirrhosis and the degree of decompensation. To 
prevent worsening of cirrhosis, patients who consume alcohol should be strongly 
encouraged to abstain. Nutrient deficiencies, particularly the B vitamins (thiamin, 
folate, B12), are often seen in patients with alcoholic cirrhosis and supplementation 
may be necessary if they are diagnosed with anemia.64

The optimal macronutrient content of the diet in patients with cirrhosis has not 
been determined. Patients may suffer from insulin resistance, in which case intake 
of carbohydrates may need to be modified. Patients should be encouraged to 
increase consumption of whole grains and limit sweets. Fat intake should be adjusted 
based on symptoms of intolerance, particularly in cholestatic diseases. In patients 
with significant malnutrition and anorexia, increasing calorie intake by way of high-
fat, energy-dense food choices may be helpful as long as they are not experiencing 
significant fat  malabsorption. Protein restrictions have frequently been recom-
mended in cirrhosis, especially with accompanying encephalopathy, often at levels 
of 40 g/day. However, it has been shown that excessive protein restriction can worsen 
outcomes in cirrhosis.66 Protein restrictions should be limited to periods of acute 
encephalopathy, with  gradual increases in protein intake after the resolution of 
encephalopathy. Protein restrictions instituted during periods of acute encepholapthy 
should be moderate and never less than 0.8 to 1.0 g/kg/day. Protein intake should 
provide an adequate substrate for energy synthesis and prevent muscle catabolism 
and release of amino acids, which can lead to increased levels of ammonia, and 
 worsening of encephalopathy.67 Cirrhosis is a catabolic illness, and evidence suggests 
that patients benefit from protein intake in a range of 1.0–1.5 g of protein/kg/day.68 
Protein requirements should be based on the estimated dry weight. Patients may 
have better tolerance to vegetable or dairy proteins rather than animal proteins as 
these foods are higher in branched-chain amino acids.67 In addition, the increased 
fiber content of vegetable protein sources may facilitate desired nitrogenous losses 
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in the stool. Avoidance of raw seafood and shellfish should be encouraged due to 
the risk of Vibrio vulnificus infections.69

Individuals with persistently inadequate oral intake may benefit from oral liquid 
nutrition supplements to increase calorie and protein intake. Oral supplements high 
in branched-chain amino acids (BCAA) have been developed specifically for patients 
with liver disease. Addition of BCAA to the diet is thought to improve hepatic 
encephalopathy by competing with aromatic amino acids for transport across the 
blood–brain barrier, and decreasing the synthesis of false neurotransmitters seen in 
acute encephalopathy. There is conflicting data on the benefits of BCAA supplemen-
tation in cirrhotic patients, and the formulations are expensive and often unpalatable. 
Therefore, there is limited use of these formulas in the clinical setting. However, cur-
rent evidence supports the use of BCAA formulations for supplementation in decom-
pensated cirrhosis.64

Many patients with cirrhosis will develop ascites, and therefore a low sodium diet is 
also indicated. Restriction of sodium to less than 2000 mg/day is often recommended. 
Further restrictions in sodium worsen the palability of the diet and increase the risk of 
inadequate nutrient intake. Fluid restriction may also be indicated. In patients with 
significant steatorrhea, it may be necessary to provide additional supplementation of 
the fat-soluble vitamins, preferably in a water- soluble form. Key nutrition recommen-
dations for patients with cirrhosis and advanced liver disease have been recommended 
by the American Society of Parenteral and Enteral Nutrition.70

●● Caloric intake goal of 30–35 kcal/kg dry body weight.
●● 50–60% of calories from carbohydrate.
●● 20–30% of calories from protein, or 1.0–1.5 g/kg/dry body weight.
●● 10–20% of calories from fats.
●● Avoid dietary restrictions if possible.
●● Provide small, frequent meals throughout the day and small snacks.
●● Screen for vitamin and mineral deficiencies, particularly fat-soluble vitamins (A, D, 

E, K), B vitamins (folate, B12, thiamin), zinc, calcium.
●● Avoid alcohol.

Gallbladder disease: cholelithiasis
Cholelithiasis is caused by a combination of lithogenic bile, cholesterol crystallization, 
and gallbladder stasis. The majority of cases of gallstone disease are related to cholesterol 
stones. Female gender, pregnancy, age, obesity, and certain ethnic backgrounds have 
higher rates of cholelithiasis. Rapid weight loss, family history, and certain medica-
tions may also increase the risk of developing gallstones. Although there are no 
 specific diet recommendations for the management of gallstones, dietary factors may 
play a role in gallstone development. For example, excess energy intakes, as well as 
diets high in saturated fats and refined sugars, have been identified as risk factors for 
gallstone development.71 The combination of dietary factors that predispose patients 
to weight gain and obesity also predispose them to gallstone disease. Recent evidence 
from long-term population studies suggest that high-fiber diets may reduce risk. In 
addition, there has been some evidence that diets high in poly and monounsaturated 
fats reduce the risk of cholelithiasis in both men and women.72
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Patients who are at risk for the development of gallstone disease should be 
 encouraged to adopt healthy lifestyle habits, including a diet low in saturated fats and 
refined sugars and high in dietary fiber. Increased consumption of high-fiber foods 
from whole grain breads and cereals, fruits, and vegetables reduce risk. If weight loss 
is indicated, patients should be encouraged to make gradual changes to support 
weight loss of no more than 1–2 lb/week. Rapid weight loss has been associated with 
gallstone formation.71 In patients with current gallstone disease, a diet that restricts 
fat to 25–30% of total calories is indicated. Further restriction of fat should be avoided, 
as it may prevent adequate stimulation of gallbladder contraction. Food intolerances 
may be reported, specifically with foods that cause gas and bloating. Avoiding these 
foods may aid in symptom control. If steatorrhea is reported, supplementation of 
 fat-soluble vitamins may be indicated.

Summary: Role of nurse Practitioners
This chapter has provided general recommendations for nutritional management of 
GI disorders. Nurse Practitioners play a vital role in the diagnosis and treatment of 
a variety of GI disorders. The importance of a multidisciplinary team approach is 
required to care for GI patients appropriately and includes Nurse Practitioners, 
physicians,  pharmacists, and dietitians. A dietitian should always be involved in 
the care of patients requiring complex dietary management, extensive dietary 
modifications, or for those patients who are at high risk for malnutrition, weight loss, 
or vitamin and mineral deficiencies.
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introduction
Nutrition therapy for patients with renal disease varies according to the type of 
 disorder as well as the stage of disease. Variations in pathology, physiology, and 
 disease presentation within the spectrum of renal disease require specific nutritional 
management and monitoring. Specific recommendations for fluid and mineral intake 
are required for patients with urinary tract infections and nephrolithiasis. Acute 
 kidney injury, chronic kidney disease (CKD) (with or without dialysis), nephrotic 
syndrome, and renal transplant all focus on nutrition therapy regulating intake of 
protein, calories, sodium, potassium, phosphorus, fluid, specific vitamins, and other 
minerals.

Urinary tract infections
Urinary tract infections (UTI) are more common among women, but also occur in 
men. UTIs are also more common among patients with diabetes because the spillage 
of glucose into the urine provides a medium for bacterial growth. Escherichia coli 
(E. coli) is the most common causative pathogen in UTIs.1 Empirical treatment should 
be offered to all individuals who present with UTI symptoms. Obtaining a urine 
 dipstick to confirm pyuria will solidify the clinical picture, but the recommendation 
to make this routine practice varies by professional organization. It is not necessary 
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•  Explain the importance of regulating the intake of protein, calories, sodium, potassium, 
phosphorus, fluid, vitamins, and other minerals in patients with renal disease.

•  Describe the specific nutrition therapy for acute kidney injury, chronic kidney disease, 
nephrotic syndrome, urinary tract infection, and nephrolithiasis.

•  Describe the goals of nutrition therapy for patients on hemodialysis, peritoneal dialysis, 
and other forms of renal replacement therapy.

•  Provide details on the nutrition goals after renal transplant.
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to send urine for culture unless the initial antibiotic course fails.2 Since antibiotic 
resistance is making the treatment of UTIs more difficult, it is important to decrease 
the frequency of UTI in at-risk individuals. UTI rates can be lowered by adopting 
certain dietary treatments. Adequate fluid intake, cranberry juice, and probiotics have 
all been reported to prevent incidence of UTIs and are described below.

Nutrition Therapy for Urinary Tract Infections
Cranberry Supplementation
Cranberry supplementation, in either juice or pill form, has been widely accepted and 
recommended to reduce the risk of UTIs.3,4 Cranberry acidifies the urine, making a 
bacteriostatic environment. More recent studies have determined that the tannins 
in  cranberries, or proanthocyanidins, prevent fimbriated E. coli from adhering to 
uroepithelial cells. The effect lasts for approximately 10 hours, so twice daily  cranberry 
supplementation is most beneficial.4 Cranberry tablets contain approximately 450 mg 
of cranberry concentrate, the equivalent of 2880 mL of cranberry concentrate juice.5 
In the case of diabetes or glucose intolerance, cranberry capsules or light, sugar-free, 
cranberry juice are suggested to decrease glucose load and are equally effective. 
Cranberry concentrate in high doses may inhibit warfarin metabolism and potentiate 
the anticoagulant effects of the drug.6 Therefore, cranberry tablets are contraindi-
cated for patients on warfarin therapy.

Probiotics
Probiotics have also demonstrated positive effects in reducing the risk of UTIs.7 
Probiotics are microorganisms administered at high doses to maintain or restore 
healthy internal gastroenteric and genitourinary flora. UTIs often occur from gut 
E. coli contaminating the genitourinary tract. Probiotics alter the p-fimbriae and type I 
attachment organelles on the E. coli cell to prevent adherence to the urogenital epithe-
lial cells. Probiotics also act directly on promoting normal genitourinary flora, namely 
lactobacilli.2 They are found in fermented dairy foods, such as yogurt, as well as in 
capsule or tablet form. Lactobacillus bulgaricus and Streptococcus thermopiles are 
found in all yogurts that meet the National Yogurt Association’s (NYA) standard for 
live and active cultures.8 Other commonly recommended probiotics are bifidus 
 bacteria and acidophilus. For a yogurt manufacturer to obtain the NYA’s probiotic 
approval seal, the product must contain at least 100 million cultures per gram at time 
of manufacturing. Frozen yogurt must contain 10 million cultures per gram. For 
patients with CKD who require potassium and phosphorus restrictions, probiotics 
are preferred instead of yogurt, which is high in both nutrients.

Fluids
Consuming increased volumes of fluid have long been suggested in the prevention of 
UTIs. It is thought that the fluids “flush” the genitourinary system and enhance bacte-
rial eradification.9 However, most of the literature on the subject is from the 1960s 
and 1970s, so there is no current clinical guideline. Advising patients to consume the 
recommended eight cups of fluid per day is appropriate, but has no proven benefit on 
incidence of UTIs. All fluids, including water, juice, tea, and coffee are considered 
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part of this eight cups per day. However, caffeinated beverages are bladder irritants 
and could increase UTI symptoms until the infection resolves.9

nephrolithiasis (Kidney Stones)
The goals of nutrition therapy for patients with kidney stones are to eliminate the 
diet-related risk factors for stone formation and prevent the growth of existing stones. 
The influence of fluids and specific nutrients such as calcium, oxalate, protein, and 
sodium on the risk for calcium stone formation is discussed in the following section.

Nutrition Therapy for Kidney Stones
Fluid
A high fluid intake is the most important and essential component of nutrition ther-
apy for patients with kidney stones. An increase in urine volume to 2 L/day or more 
is needed to maintain dilute urine and reduce the concentration of stone-forming 
substances. Producing this volume of urine requires a fluid intake of approximately 
2.5–3 L/day. Observational studies have suggested that coffee, tea, and wine may 
reduce the risk of stone formation while grapefruit juice and apple juice may increase 
the risk.10 It is usually recommended, however, that most fluids be derived from 
water.

Calcium
Hypercalciuria (usually idiopathic) is one of the common urinary abnormalities 
seen  in patients who form calcium stones. Although much attention is directed 
toward the effect of dietary calcium on urinary calcium excretion, in reality most 
cases of calcium urolithiasis are not attributed to high dietary calcium intake. In fact, 
a very low-calcium diet has been shown to increase the absorption and subsequent 
excretion of oxalate, which promotes formation of calcium oxalate stones in suscep-
tible individuals. Large studies have also shown that the risk of forming stones is 
much lower when dietary calcium intake is greater than 1000 mg/day compared with 
those with dietary calcium intakes less than 600 mg/day.11 In a large observational 
study however, the intake of calcium supplements increased the risk of kidney stone 
formation.10 Therefore, dietary calcium, mainly coming from dairy foods and calcium-
fortified foods, should be prescribed (three servings per day).

Oxalate
Changes in oxalate excretion are more important than calcium excretion in altering 
the probability of developing calcium oxalate stones. Oxalate has a greater relative 
effect than calcium on urine supersaturation of calcium oxalate. The role of dietary 
oxalate in the formation of calcium oxalate stones is not clear, and the proportion of 
urinary oxalate that comes from diet is controversial (estimated to range from 10 to 
50%, but usually closer to 10%). The remainder of urinary oxalate is a product of 
endogenous metabolism.10,11

Gastrointestinal disorders that cause malabsorption are the most common cause of 
enteric hyperoxaluria. Oxalate absorption tends to be excessive when malabsorbed 
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fat forms soaps and binds calcium in the gut. Free oxalate is then easily absorbed in 
the intraluminal intestine. Small increases in urinary oxalate concentration greatly 
increase the potential for crystal formation.11 Hyperoxaluria has now been seen in an 
increasing number of patients who have undergone Roux-en-Y bariatric surgery.12 
Control of dietary oxalate therefore may benefit those susceptible to oxalate stones. 
Oxalate in the urine can be decreased by reducing oxalate in the diet while maintaining 
enough calcium to achieve a proper balance between these two elements. Vitamin C 
supplements should be discouraged since ascorbic acid breaks down to oxalic acid 
and is excreted in the kidney. Dietary sources of high oxalate foods are shown in 
Table 11-1.

Protein
Most studies have shown that animal proteins cause an unfavorable effect on stone 
formation because they increase calcium, phosphate, and uric acid excretion, while 
reducing citrate and urine pH. The increase in urinary phosphate and uric acid is 
due to the high purine and phosphorus content of animal proteins. The increase in 
urinary calcium and decrease in citrate and urine pH are due to the high content of 
sulphurated amino acids.10 Limiting intake of foods such as meat, fish, poultry, and 
eggs, to achieve a total protein intake of 60–70 g /day, may be helpful for patients with 
kidney stones.11

Table 11-1 High-Oxalate Foods*

Apricots, dried Figs
Barley, raw (1/2 cup) Granola
Beans Grits (white corn)

Chili Kiwi
Black beans Leeks
White beans Lentil and potato soup
Great northern beans Miso
Navy beans Nuts, nut butters
Pink beans Okra

Beets Poppy seeds
Bran cereals, shredded wheat, cream of wheat Potatoes, fried
Buckwheat flour Raspberries (black)
Carob powder Red currants
Chocolate/cocoa Rhubarb
Cornmeal, yellow (1/2 cup) Sesame seeds
Dark leafy greens Soy products

Spinach Sweet potatoes
Collards Tumeric, ground
Swiss chard Tomato, canned paste
Mustard Wheat bran, crude (2T.)

*The oxalate content of foods is variable depending on climate, soil, portion of the plant 
analyzed, as well as method used for measurement. The above list is based on the “Very 
High” and “High” lists compiled from the website listed below. This list should only be used 
as a guide, as some of the “Medium” oxalate containing foods not listed may become high 
oxalate foods if eaten in significant amounts. 
Source: The Oxalate Content of Food: http://www.ohf.org/docs/Oxalate2008.pdf
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Sodium
A high sodium intake increases calcium excretion by expanding extracellular fluid 
volume, increasing the glomerular filtration rate, and decreasing renal tubular calcium 
reabsorption. These alterations result in an increased quantity of calcium-containing 
crystals in the urine. Therefore, a moderate reduction of high-sodium foods is 
 recommended (2–4 g/day).10, 11 High sodium foods are listed in Table 11-5.

Acute Kidney injury
Acute renal failure (ARF) has recently been renamed and redefined as acute kidney 
injury (AKI).13 Stages of AKI have been defined based on smaller changes in serum 
creatinine and decrease in urine output as shown in Table  11-2. Morbidity and 
 mortality are highest as renal function declines, especially in the presence of sepsis, 
gastrointestinal dysfunction, or cardiorespiratory and/or hepatic failure.14 In AKI 
precipitated by major trauma, critical illness, or sepsis, patients undergo metabolic 
stress that accelerates degradation of protein, resulting in the loss of lean body mass. 
With nutrition interventions, it is possible to improve wound healing, reduce infec-
tions, and lower mortality rates.15

Nutrition Therapy for Acute Kidney Injury
Since malnutrition is so often seen in patients with AKI and is known to be an 
 independent risk factor for mortality, implementation of nutrition therapy is vital. 
Decisions on when to initiate nutrition therapy and how aggressive to be depend 
on the patient’s current body weight loss compared with their ideal body weight and 
laboratory parameters such as blood urea nitrogen (BUN), serum albumin, total 
 protein, lactate and carbon dioxide levels, brain natriuretic peptide (BNP), and 
 electrolytes. It is also important to consider the stage of AKI, and plan for renal replace-
ment therapy (RRT), defined as hemodialysis or peritoneal dialysis. Considering all of 
these variables, nutrition therapy for the patient with AKI is highly individualized. 
Goals are to preserve existing protein stores and maintain fluid,  electrolyte, and acid-base 
homeostasis.

Table 11-2 Criteria for Stages of Acute Kidney Injury (AKI)

Stage Creatinine Urine Output

1 Serum creatinine increased by 0.3 mg/dL 
or 1.5–2x baseline value.

Less than 0.5 ml/kg/h for more than 6 h.

2 Serum creatinine increased 2–3x baseline 
value.

Less than 0.5 ml/kg/h for more than 12 h.

3 Serum creatinine increased more than 3x 
baseline value or serum creatinine more 
than or equal to 4.0 mg/dL with an acute 
increase of 0.5 mg/dL.

Less than 0.3 ml/kg/h for 24 h or anuria 
(no urine ouput) for 12 h.

Source: Gervasio and Cotton.14
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Protein
The purpose of reducing protein intake in AKI is to limit uremic toxin formation. 
The degree of protein restriction depends on the stage of AKI, degree of catabolism, 
and need for RRT. Protein restriction less than or equal to 1.0 g/kg/day is indicated 
for patients with AKI when renal insufficiency is expected to be transient and for 
those who are not catabolic or receiving any form of RRT.15 Since all forms of RRT 
result in protein loss, the recommended protein intake for patients who are receiving 
dialysis should be at least 1.2–1.5 g/kg/day. Severely catabolic patients with AKI may 
have even higher protein needs and require aggressive dialytic therapy or continuous 
renal replacement therapy (CRRT) to balance protein intake with uremic by-product 
removal.15

CRRT is used when the patient exhibits hemodynamic instability as it provides 
slower fluid and solute removal. With this therapy, a lower blood flow rate is utilized 
through a hemofilter in the extracorporeal circuit. It can rely on either arteriovenous 
(AV) access in which the patient’s mean arterial pressure drives the process or veno-
venous (VV) access which requires a pump-driven circuit providing a more constant 
and reliable blood flow rate and solute clearance.16

Energy
Caloric requirements for patients with AKI vary depending on the degree of hyper-
metabolism. To determine caloric requirements accurately, indirect calorimetry is 
recommended. Using a calorimeter, the amount of heat generated in an oxidation 
reaction is determined by measuring the patient’s consumption of oxygen (intake) and 
carbon dioxide production (release) or nitrogen. These quantities are then translated 
into a heat equivalent that reflects caloric consumption.17

Recommendations for caloric intake vary from 20–30 kcal/kg/day. Complications 
from slightly underfeeding are not as harmful as adverse effects from overfeeding, 
which can result in hyperglycemia and hypertriglyceridemia.15 When peritoneal dialysis 
is utilized as RRT for AKI (though this is rare), calories from the dextrose in the 
dialysate solutions must be carefully monitored. A simple method for estimating cal-
ories absorbed is shown in Table 11-3.18 This is only an estimate, as patients’ perito-
neal membrane characteristics are unique. Replacement fluids used with CRRT now 
contain only physiologic amounts of dextrose, and bicarbonate rather than  lactate; 
therefore, they are generally not a significant source of calories.

Table 11-3 Caloric Absorption from Peritoneal Dialysate

Dextrose (%) Dextrose (g/L) Calories Available (3.4 g/L)

1.5 15  51

2.5 25  85

4.25 42.5 145

Approximately 60–76% of calories are estimated to be absorbed from longer dwell 
times with CAPD and 40–50% with shorter dwell times with CCPD. 
Source: Burkhart.18
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Patients who have adequate gastrointestinal (GI) tract function, but cannot toler-
ate food by mouth due to mechanical ventilation, altered mental status, anorexia, or 
 nausea should receive nourishment by enteral tube feeding (Chapter 13). The 
 specific formula used will depend on whether the patient is receiving RRT/CRRT 
and serum electrolyte levels, including calcium and phosphorus. A specialized 
renal product is not always necessary. Those without a functional GI tract require 
parenteral nutrition support (Chapter 13). The formulation of the parenteral nutri-
tion will be determined by lab values and whether RRT or CRRT is being utilized. 
Peripheral insulin resistance may cause hyperglycemia in catabolic patients with 
AKI, therefore blood glucose  levels should be closely monitored. Insulin may be 
required, especially with the use of parenteral nutrition. There may also be dysfunc-
tion of lipid metabolism.15 Lipids are not precluded in parenteral feedings, but if 
lipids are added to parenteral nutrition, triglyceride levels must be monitored 
closely.

Sodium and Potassium
Electrolyte requirements for AKI vary by patient. For example, a patient with acute 
intrinsic renal failure, or acute tubular necrosis may experience dramatic sodium and 
water overload during the oliguric phase (< 400 mL urine output/day) and sodium 
and water depletion during the diuretic or recovery phase, when urine output can 
exceed 2–3 L/day. For this reason, serum electrolytes must be closely monitored in all 
patients with AKI. During the oliguric or anuric phase, patients require a sodium 
restriction of 2–3 g/day and a potassium restriction of 2–3 g/day. This may vary 
slightly depending on the type and frequency of RRT the patient is receiving.15 As 
renal tubular function returns, sodium, potassium, and fluid may need to be replaced 
to replenish urinary losses.

Vitamins and Other Nutrients
Patients with AKI undergoing any form of RRT or CRRT should be prescribed a 
water-soluble vitamin supplement above the recommended dietary allowances 
(RDA) because these are depleted during these treatments. A regular multivitamin 
preparation is acceptable, as patients with AKI may have lower levels of vitamin A, E, 
and D.15 Vitamin K levels may be normal or elevated. Also, with CRRT selenium loss 
is increased and replacement of this mineral has been shown to improve clinical 
 outcomes in critically ill patients.15 Phosphorus may actually need repletion if RRT/
CRRT is being provided. Frequent monitoring of these levels, in addition to electrolyte 
levels is essential.

Fluid
Daily fluid intake for oliguric patients should equal urine output plus approximately 
500 mL to replace insensible losses. Most anuric patients can tolerate approximately 
1000 mL/day with hemodialysis three times per week. These restrictions may be 
 liberalized for patients with fever, and for those receiving daily peritoneal dialysis, 
hemodialysis, or CRRT.
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chronic Kidney disease (cKd)
In 2002, the National Kidney Foundation (NKF) published clinical care guidelines 
for patients with CKD.19 These guidelines represent a consensus that established 
the stage of kidney disease based on degree of kidney damage and/or level of 
 glomerular filtration rate (GFR) as shown in Table 11-4. Stage 1 includes kidney 
damage (e.g. proteinuria) with a normal GFR (90 mL/min/m2 or above). Stage 2 
represents mild kidney damage (GFR of 60–89). Stage 3 represents a moderate 
decrease in GFR (30–59). In Stage 4 the GFR is reduced to 15–29 and in Stage 5 the 
GFR is less than 15.19

Nutrition Therapy for CKD
The goal of nutrition therapy for patients with CKD Stages 1 to 4 prior to dialysis or 
renal transplantation is to retard the progression of CKD while preventing or alleviating 
the symptoms of uremia, and restoring acid-base, calcium/phosphorus, vitamin, and 
iron balance. Treatment also aims to provide adequate calories to maintain or achieve 
ideal body weight.

Protein
As the GFR decreases, the excretion of nitrogenous wastes (byproducts of protein break-
down) declines, producing azotemia and ultimately uremia. Protein restriction can 
minimize the symptoms of uremic toxicity by reducing the production of nitrogenous 
wastes in the blood. Evidence suggests that protein restriction early in the course of 
CKD may decrease glomerular stress and permeability and slow disease progression.20 
The generally accepted level of protein restriction for patients with CKD Stages 1–3 is 
0.75 g/kg/day, which is approximately what the DRIs recommend for normal, healthy 
adults (but is significantly lower than the typical American diet). For Stages 4 and 5 
(GFR <29 mL/minute), 0.6 g/kg/day (using an adjusted dry body weight) is advised.19

To ensure that essential amino acid requirements are met, it is recommended that 
approximately 50% of protein intake be from high biological value protein sources.21 
Such sources that contain all essential amino acids include eggs, meats, and other 
animal proteins. There is some evidence, however, that plant-based proteins may 

Table 11-4 Stages of Chronic Kidney Disease

Stage of CKD Level of Kidney Damage GFR (mL/min)

1 Kidney damage (e.g. proteinuria) Normal or ≥90
2 Mild kidney damage 60–89
3 Moderate decrease in GFR 30–59
4 More severe decrease in GFR 15–29
5 Severe decrease in GFR <15

Adapted with permission from Table 10.1. Renal Disease. In: Hark L, Morrison G (Eds), Medical 
Nutrition and Disease: A Case-based Approach. Wiley-Blackwell, Malden, MA, 2009: 394–426. 
Original Source: National Kidney Foundation.
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have less deleterious effect on GFR as compared with animal proteins.21 Protein-
restricted diets must be carefully balanced with an adequate caloric intake to prevent 
weight loss. A low-protein diet may not be appropriate for patients with CKD who are 
acutely ill and have a decreased oral intake.

Energy
To maintain body weight and allow for effective protein utilization, the recommended 
adequate energy intake for individuals with CKD not yet on dialysis has been 
 estimated at 35 kcal/kg/day. It has been suggested that 30 kcal/kg/day may be a more 
appropriate guideline for those greater than 60 years of age assuming they lead a more 
sedentary lifestyle.22

Lipids
Recommendations for fat intake aim to balance adequate caloric intake with prevention 
of dyslipidemia. Recommendations are based on the KDOQI Clinical Guidelines for 
Diabetes and CKD and include less than 30% of total calories coming from fat, with 
10% omega-3 fatty acids, 10% omega-9 fatty acids, 5% omega-6 fatty acids, and 5% 
saturated fatty acids.23 Since dyslipidemia is prevalent in CKD, lipid levels should be 
monitored for all patients. Pharmacologic treatment, specifically statin therapy, has 
proven cardiovascular benefits in CKD Stage 2 and 3, but mixed outcome benefits in 
CKD Stage 4 and 5. For this reason, medical treatment of hyperlipidemia in the later 
stages of CKD will vary for each patient.24

Sodium
As renal failure progresses to a GFR of about 10–15 mL/min, renal sodium excretion 
decreases. Sodium intake must be limited to prevent sodium retention and subse-
quent increased thirst. Thirst will cause increased fluid intake which can lead to water 
retention, edema, hypertension, and/or chronic heart failure. The NKF/KDOQI 
Clinical Practice Guidelines on Hypertension and Antihypertensives recommend limiting 
sodium intake to less than 2.4 g/day unless a sodium wasting disease is present.25 
A low-sodium diet is difficult to maintain, but is a cornerstone of CKD management 
due to the strong link between sodium and hypertension.25 Dietary sources of high 
sodium are shown Table 11-5.

Potassium
The kidneys regulate potassium efficiently until the GFR falls below 10 mL/min. 
Thus, a dietary potassium restriction may be necessary only during the later stages 
of CKD. Exceptions include renal diseases such as diabetic nephropathy, in which 
 aldosterone deficiency develops and potassium excretion declines.26 Hyperkalemia 
can be exacerbated by certain drugs, such as angiotensin-converting enzyme (ACE) 
inhibitors or potassium sparing diuretics (spironolactone). Contrarily, loop diuretics, 
such as furosemide, or torsemide increase potassium excretion and may cause 
hypokalemia, even in the presence of CKD. Serum potassium should be monitored 
more frequently in all the aforementioned cases.6 When serum potassium levels 
are consistently greater than 5.0 mEq/L, a potassium-restricted diet of 2–3 g/day  
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(51–77 mEq/day) should be initiated. Dietary sources of high and low potassium-
containing foods are listed in Table 11-6.

Calcium, Phosphorus, Parathyroid Hormone and Vitamin D
CKD-Mineral bone disorder (MBD) refers to the clinical syndrome which results 
from the disturbances of mineral bone metabolism due to CKD. Renal osteodystrophy 
refers to only the bone disease associated with this disorder.27 The three major types 
of renal osteodystrophy include adynamic bone disease, osteitis fibrosa, and osteo-
malacia. Bone biopsy is the only way to diagnose which type of bone disease a patient 
has, but the treatment, focused on controlling circulating parathyroid hormone 
(PTH), calcium, and phosphorus, is the same for all three disorders. MBD also refers 
to abnormal regulation of PTH, calcium, and phosphorus, which leads to increased 
vascular and soft tissue calcifications and increased risk of cardiovascular events.28 
Restriction of dietary phosphorus is the key to preventing these complications. 
Therefore, the NKF/KDOQI Clinical Practice Guidelines for Bone Metabolism and 
Disease recommends a phosphorus restriction of 800–1000 mg/day for individuals 
with CKD Stages 3 and 4 when serum phosphorus levels are greater than 4.6 mg/dL. 
This is feasible with a diet low in animal protein, dairy, and processed foods, which 
would be a vegetable-based protein diet, high in fresh foods.29 Dietary sources of 
phosphorous containing foods are shown in Table 11-7.

Many patients with CKD Stages 4 and 5 will need a phosphate binder, which 
 interferes with the absorption of phosphate in the small intestine, keeping the serum 

Table 11-5 Foods With High Sodium Content

Bacon Ham Smoked meats or fish

Barbecue sauce Hotdogs Soy sauce

Bouillon cubes* Meat tenderizers Steak sauce

Canned seafood* Nuts, salted* Soups, canned* & dried mixes

Cheeses, processed Olives Tomato juice*

Chinese food Packaged or prepared 
casserole dishes

Popcorn

Pickles

Pretzels*

Relish

Salt pork

Sauerkraut

Sausages

Scrapple

Tomato sauce

Cold cuts Vegetable juice*

Corned beef Worcestershire sauce

Corn chips

Crackers*

Dried beef

“Fast Foods”

Frozen dinners (unless of 
a healthy variety)

Gravy, canned or packaged

Generally, any labeled snack food item with a sodium content ≤200 mg per serving is considered acceptable; 
some of the above foods may be acceptable if allowed in small servings. Whole dinners should be acceptable 
if ≤600 mg.
*These items may be purchased “salt-free” or “low sodium” in many grocery stores; check labels to be sure 
KCl is not added to replace NaCl (salt) if a potassium restriction is required.
Source: Jean Stover, RD, LDN 2012. Used with permission.
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Table 11-6 Foods with High And Low-To-Medium Potassium Content

High Potassium Vegetables High Potassium Fruits and Juices
Artichokes Apricots, apricot nectar
Beans (navy, lentil, kidney, pinto) Avocados
Broccoli Bananas
Brussels sprouts Cantaloupe melons
Carrots, raw Dates
French fries Figs
Greens Honeydew melons
Lima beans Mangos
Parsnips Nectarines
Potato, baked Oranges, orange juice
Pumpkin Papayas
Spinach Prunes, prune juice
Sweet potato Raisins
Tomato, tomato juice Rhubarb
Winter squash (butternut, acorn) Watermelon
Vegetable juices

Other High Potassium Foods
Bran Cereal Nuts
Chocolate Potato Chips
Milk (more than 4–8 oz/day) Salt substitutes (containing KCL)
Molasses

Low-To-Medium Potassium Low-To-Medium Potassium

Vegetables* Fruits and Juices*

Asparagus Apples, apple juice
Beets Apple sauce
Cabbage Blueberries
Carrots, cooked Cherries
Cauliflower Cranberries, cranberry juice
Celery Fruit cocktail
Corn Grapefruits, grapefruit juice (only 4oz/day)
Cucumber Grapes, grape juice
Eggplant Lemons
Green beans Limes
Green peppers Peaches, fresh (small)
Kale Pears, fresh (small), pear nectar
Lettuce Pineapples, pineapple juice (only 4 oz/day)
Okra Plums
Onions Raspberries (1 cup)
Peas Strawberries (1 cup)
Potato (only when double-boiled) Tangerines
Radishes
Wax beans
Zucchini

*Low-to-medium potassium foods must be consumed in limited amounts. Generally, three 
servings of fruits and three servings of vegetables for a potassium restricted diet.  
Source: Hark L, Morrison G (Eds), Medical Nutrition and Disease: A Case-based Approach, 
4th edition. Wiley-Blackwell, Malden, MA, 2009.
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Table 11-7 Phosphorus Content of Selected Foods

Foods Portion Size Phosphorus Content (mg)

Dairy
Cheese, cheddar 1 oz 145
Cheese, cream 1 tbsp  15
Frozen yogurt ½ cup  95–100
Half-and-half ½ cup 110
Ice cream ½ cup  70–100
Milk (whole, low fat, skim) 8 oz 220–230
Pudding (vanilla/chocolate dry mix regular  
made with 2% milk)

½ cup 115–135

Pudding (chocolate dry mix instant made  
with 2% milk)

½ cup 350

Pudding, (vanilla/chocolate/tapioca/ 
rice-ready-to-eat)

½ cup  45–75

Yogurt (all kinds) 8 oz 215–350

Protein foods
Beef, cooked 3 oz 150–200
Eggs, whole 1 large  95
Liver, beef (panfried) 3 oz 410
Peanut butter 1 tbsp  55
Sardines, Atlantic, canned in oil 3 oz 415
Tuna 3 oz 140–265

Vegetables
Baked beans and pork ½ cup  95–150
and beans
Dried beans ½ cup 130
Chickpeas ½ cup 110–140
Lentils, boiled ½ cup 180
Soybeans, green boiled ½ cup 140
Soybeans, mature boiled ½ cup 210

Bread and cereals
Barley, pearled cooked 1 cup  85
Bread, white 1 slice  25
Breads whole grain 1 slice  60
Cornbread (from mix) 1 piece 225
Raisin Bran 1 cup 225

Miscellaneous
Chocolate 1 oz  70
Nuts, mixed, dry 1 oz 125
Peanuts, dry roasted 1 oz 100

Beverages*
Beer 12 oz  50
Coffee, brewed 6 oz   5
Colas 12 oz  60

*Please note that inorganic phosphates contained in preservatives found in many beverages are absorbed 
100%, even if total phosphorus content does not seem high. Check labels for any ingredient containing 
“phos-” and avoid these products if following a low phosphorus diet.  
Source: USDA National Nutrient Database for Standard Reference, Release 20.
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phosphate levels within normal range. Available phosphorus binders include 
 calcium acetate, sevelamer hydrochloride, sevelamer carbonate, and lanthanum 
 carbonate as shown in Table 11-8.

Serum calcium levels vary depending on the stage of CKD. When GFR falls below 
30 mL/min, hypocalcemia may occur due to impaired vitamin D metabolism and 
reduced calcium reabsorption in the GI tract.21 The KDOQI Clinical Practice 
Guidelines for Bone Metabolism and Disease recommends 1.5–2.0 g of calcium 
(including dietary and supplemental calcium) for hypocalcemia in CKD Stages 3–4 
and 1.5–1.8 g for Stages 4–5, not yet receiving dialysis. The goal is to keep serum 
calcium levels at the lower level of the normal range (8.4–9.5 mg/dL).29

If plasma intact PTH is above the target range for the stage of CKD, serum 
25-hydroxyvitamin D should be measured at first encounter. If it is normal,  
repeat annually; if < 30 ng/mL (75 nmol/L), supplementation with vitamin D2 
( ergocalciferol) should be initiated.29 Because of the kidney’s inadequate conversion  

Table 11-8 Selected Phosphate-Binding Medications

Medication Dose
Ca2· (mg)  
(elemental) Al (mg) Manufacturer

Calcium carbonate*
Calcium carbonate,
1250 mg 1 tab 500 0 Roxane Labs
Oscal 500 1 tab 500 0 GlaxoSmithKline
Tums (regular) 1 tab 200 0 GlaxoSmithKline
Tums (extra-strength) 1 tab 300 0 GlaxoSmithKline
Ultra 1 tab 400 0 GlaxoSmithKline
500 1 tab 500 0 GlaxoSmithKline

Calcium acetate
PhosLo 1 tab 169 0 Fresenius Medical Care
Calphron 1 tab 169 0 Nephro-Tech
Calcium acetate 1 tab 169 0 Hillestad Pharmaceuticals
Calcium acetate 1 tab 169 0 Generic
Phoslyra 5 ml 0 0 Fresenius Medical Care

Sevelamer HCL
Renagel 800 mg 1 tab 0 0 Genzyme
Renagel 400 mg 1 tab 0 0 Genzyme

Sevelamer carbonate
Renvela 800 mg 1 tab 0 0 Genzyme
Renvela powder-0.8 g 1 pkt 0 0 Sanofi-Aventis
Renvela powder-2.4 g 1 pkt 0 0 Sanofi-Aventis

Lanthanum carbonate
Fosrenol 1000 mg 1 tab 0 0 Shire
Fosrenol 750 mg 1 tab 0 0 Shire
Fosrenol 500 mg 1 tab 0 0 Shire

*Calcium carbonate is now rarely used for phosphate-binding due to its calcium content relative to current 
suggested guidelines for calcium intake in CKD.
Source: Hark L, Morrison G (Eds), Nutrition and Disease: A Case-based Approach, 4th edition. Wiley-Blackwell, 
Malden, MA, 2009.
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of vitamin D from 25 hydroxycholecalciferol [25(OH)D] to its active form, 
1,25- dihydroxycholecalciferol [1,25(OH)2D], supplementation of vitamin D as an 
analog may also be required if PTH levels do not normalize.29

Water Balance and Fluid Restriction
Fluid intake for individuals with CKD should be in proportion to their daily urine 
output. If edema is present, prescribing loop diuretics will increase sodium and water 
excretion to assist in maintaining balance. Sodium restriction, in addition to pharma-
cologic therapy will aid in the control of volume maintenance.

Vitamins
Protein and mineral restrictions to manage CKD often result in a diet deficient in 
essential vitamins. Supplementation with a renal specific vitamin, or water-soluble 
vitamins that contain at least the recommended dietary allowance for B-complex 
vitamins and ascorbic acid may be necessary.30

Adjunctive Therapy
Most individuals with CKD develop anemia primarily because of the kidney’s 
decreased production of the endogenous hormone erythropoietin. Many individuals 
will need to begin treatment with erythropoietin stimulating agents (ESAs) in the 

Case 1 Part 1

Shawn, a 19-year-old African-American student, presented to the emergency room with 
headaches and shortness of breath. Over the past year, he has gained 10 lb (4.5 kg), 
although his diet has not changed. He reports a decreased appetite over the past 
3 months, difficulty concentrating, and fatigue. He has no history of asthma, rheumato-
logic or hematologic  disorders, or diabetes. He has no family history of renal disease. His 
father has high blood pressure.

PHYSICAL EXAMINATION: Height: 69” (176 cm). Current weight: 170 lb (77.3 kg). 
Usual weight: 155 lb (70.5). Heart rate: 96 b.p.m. Blood pressure: 200/120 mmHg. 
Cardiac: regular rate and rhythm, S3 gallop. Lungs: faint crackles bilateral bases. 
Extremities: 2+ peripheral edema bilateral legs.

LABORATORY VALUES: Sodium: 135 mEq/L. Potassium: 4.4 mEq/L. Calcium: 7.5 mg/
dL. Adjusted calcium: 8.1 mg/dL. Phosphorus: 5.9 mg/dL. Estimated GFR 25 mL/min/ 
1.73 m2, Hemoglobin: 9.3 g/dL.

DIAGNOSTIC STUDIES: Chest X-ray: congestive heart failure.

QUESTION: Based on these findings, Shawn is diagnosed with Stage 4 CKD. He 
requires nutrition therapy. Based on physical examination, should his current body weight 
be used to estimate his caloric and protein needs?

ANSWER: No. Due to the evidence of volume overload, his caloric and protein require-
ments should be calculated based on his usual/ideal body weight. Referral to a registered 
dietitian to educate Shawn on a protein restricted diet that will provide adequate calories 
is advised.
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form of epoetin alfa or darbepoetin alfa prior to initiating dialysis. To promote  quality 
red blood cell production, correcting iron deficiency with either intravenous, intra-
muscular, or oral supplementation is necessary as well.31

nephrotic Syndrome
Nephrotic syndrome refers to renal disease associated with large quantities of protein 
spilling in the urine (greater than 3.5 g/day). In all cases, proteinuria is a consequence 
of glomerular basement membrane damage that results in increased permeability 
to protein. Patients diagnosed with nephrotic syndrome often exhibit poor appetite, 
muscle wasting, and malnutrition (primarily protein deficiency). Patients with 
nephrotic syndrome also exhibit edema or anasarca due to decreased serum albumin 
and decreased plasma oncotic pressure. Hyperlipidemia, with elevations either in 
serum cholesterol and/or triglycerides, also occurs in nephrotic syndrome and 
 correlates with the degree of proteinuria. Screening for proteinuria is recommended 
for all patients with a family history of renal disease, hypertension, or diabetes, 
as early detection and treatment can slow glomerular damage and the progression 
to CKD.32

Nutrition Therapy for Nephrotic Syndrome
Protein
A moderate protein restriction is recommended for all patients in the early dia-
gnosis of nephrotic syndrome to reduce the amino acid load to the glomerulus. 
Diminishing the quantity of albumin crossing the damaged glomerular membrane 
will allow time for glomerular reabsorption of protein and decreased wasting. 
A  moderate protein restriction intake at 0.8–1.0 g/kg/day is recommended. 
This amount may need to be adjusted based on nutritional status and degree of 
 proteinuria. Vegetarian diets utilizing soy protein, rather than meat-based protein, 
may also be beneficial for patients with nephrotic syndrome.21,32

Energy
Nephrotic syndrome is generally a condition associated with weight loss secondary 
to protein loss.32 Adequate calories from non-protein sources are needed to utilize 
protein and promote weight maintenance. Small frequent meals may be better toler-
ated if ascites or early satiety is present. Caloric needs for weight maintenance are 
estimated at 35 kcal/kg/day. Because these patients are often edematous, dry weight 
should be used for calorie determination.

Lipids
Dyslipidemia due to altered lipoprotein structure and reduced clearance is common 
in patients with nephrotic syndrome. Elevated very-low-density lipoprotein (VLDL), 
intermediate-density lipoprotein, LDL-C, total cholesterol, and triglyceride levels 
warrant a dietary fat restriction to less than 30% of total calories. Dietary cholesterol 
should be limited to less than 200 mg/day. Pharmacologic therapy (statins) may be 
necessary if diet alone is ineffective at controlling lipid levels listed or if nephrotic 
syndrome persists.32
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Sodium and Fluid
Controlling edema via sodium restriction and diuretics is essential in the manage-
ment of nephrotic syndrome. Since hypoalbuminemia, high oncotic pressure, third 
spacing of fluid, and sodium retention are associated with nephrotic syndrome, 
restricting sodium intake to less than 2 g/day is recommended. The exact level of 
restriction must be individualized based on the degree of edema. Fluid restriction is 
not generally recommended unless the patient is hyponatremic.32 Dietary sources of 
sodium are listed in Table 11-5.

Potassium
Abnormal potassium levels may occur in patients with nephrotic syndrome depending 
on the diuretic prescribed to control their volume status or if ACE inhibitors are used 
to control proteinuria. Monitoring serum potassium levels is essential to determine 
whether a low, moderate, or high potassium diet is recommended. Dietary sources of 
potassium listed in Table 11-6.

Calcium and Vitamin D
Hypocalcemia is often seen in the presence of hypoalbuminemia in patients with 
nephrotic syndrome. Serum calcium levels, both free and corrected, should be 
monitored periodically. Since serum albumin will cause a falsely decreased serum 
calcium value, a corrected calcium must be calculated. This will provide an accu-
rate assessment of calcium status in a number of these patients. A concurrent vita-
min D deficiency may lead to inadequate calcium absorption; therefore, vitamin D 
levels should be checked and vitamin D supplementation is recommended.32 The 
following equation is used to correct the serum calcium level in relation to degree 
of hypoalbuminemia:33

Corrected Calcium =  [(Normal albumin – serum albumin) × (correction factor)]  
+ serum calcium

Correction factor  = 0.8
Normal albumin  = 4.0 mg/dL

Renal Replacement therapy
Once a patient reaches Stage 5 CKD, one of the following forms of RRT must be 
 initiated: hemodialysis (HD), both in-center or at home; peritoneal dialysis (PD), 
both continuous ambulatory peritoneal dialysis (CAPD) or continuous cycling 
 peritoneal dialysis (CCPD).

Nutrition Therapy for Dialysis
Protein
The loss of amino acids, the catabolic stress of dialysis, and the advisably low level of 
protein intake in the pre-dialysis period contribute to poor protein status in the 
chronic dialysis patient. For this reason, protein intake is not restricted in patients 
undergoing maintenance dialysis. A protein allowance of 1.2 g/kg/day for in-center 
HD patients and 1.2–1.3 g/kg/day for home hemodialysis (HHD) or PD patients 
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should be adequate to maintain a positive nitrogen balance, and replace the amino 
acids lost during dialysis.22

During episodes of peritonitis, patients receiving peritoneal dialysis have increased 
dietary protein needs due to greater losses of protein across an inflamed peritoneum. 
If patients show clinical or diagnostic signs of protein deficiency, such as weight 
loss  or hypoalbuminemia, supplemental nutrition drinks, bars, or powders are 
 recommended to meet daily protein requirements.22

Energy
Caloric recommendations for dialysis patients are estimated in order to maintain a 
patient’s ideal body weight. If the diet is lacking sufficient calories from carbohydrates 
and fat, endogenous protein is used for energy production. This results in accumulation 
of uremic toxins and loss of valuable muscle mass. In PD, calories are constantly 
absorbed from the high glucose dialysate. These “empty calories” must be factored in 
to the daily caloric intake when making recommendations to prevent weight gain 
and obesity (Table 11-3).18 Patients on both HD and PD, however, may also require 
nutritional supplements to meet caloric as well as protein needs. Enteral nutrition 
may also be required if oral intake with liquid supplements is insufficient to prevent 
weight loss. Also, intradialytic parenteral nutrition (IDPN) for HD patients, in which 
a solution of amino acids, dextrose, and possibly lipids is infused through the venous 
line during dialysis, may be an acceptable means of nutrition support. For PD, intra-
peritoneal nutrition (IPN), in which one bag of a solution containing amino acids is 
substituted for a dextrose-containing solution, is a possible form of protein nutrition 
support as well.34 Patients undergoing either form of dialysis must be referred to a 
home infusion company and meet specific criteria to be approved for payment 
through their insurance. A referral to the registered dietitian should be made and this 
process will then be initiated.

Lipids
As mentioned previously, dyslipidemia is prevalent in patients with CKD and 
ESRD. Patients undergoing HD often present with normal or high total choles-
terol, LDL-C, and triglyceride levels. Patients on PD frequently have high total 
cholesterol, LDL-C, and triglyceride levels as well as low HDL-C levels. Nutrition 
therapy is aimed at  normalizing cholesterol and triglyceride levels without adversely 
affecting protein and overall caloric intake in dialysis patients. Pharmacologic therapy 
for dyslipidemia is often initiated in order to avoid further restrictions to an 
already complex diet regimen; however, they may not be effective in preventing 
cardiac events.35

Sodium and Fluid
Sodium balance continues to be one of the main challenges for patients undergoing 
dialysis therapy due to the high sodium content of today’s typical diet. Since the body 
strives to maintain a certain osmolality, a large sodium load causes increased thirst, 
increased fluid consumption, and resulting fluid overload. For patients on HD, 
sodium intake is generally restricted to 2–3 g/day, with a fluid allowance of 1000 mL/day 
plus the amount of urine output, if any.33 This will allow an acceptable fluid weight 
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gain of approximately 1 kg or 2.2 lb per day. Sodium and water may be removed more 
easily with PD because it is performed daily or continuously. This is also true for 
home HD because it is usually done five to six times per week. A more liberal sodium 
and water intake is therefore possible for PD and home HD patients. When considering 
fluid balance, each case must be managed individually. For instance, if a PD patient 
consistently requires a higher glucose dialysate to remove large volumes of fluid,  
he/she must be counseled to decrease sodium and fluid intake in order to avoid the 
negative effects of the additional glucose exposure, namely, peritoneal membrane 
insufficiency and solid weight gain.36,37

Potassium
Potassium intake for patients receiving dialysis must be individualized to maintain 
normal serum potassium levels. Patients on maintenance HD usually can maintain 
serum potassium levels between 3.5 and 5.5 mEq/L with diets containing 2–3 g/day 
(50–75 mEq/day). Persistent hyperkalemia, despite dietary counseling can be treated 
by lowering the dialysate potassium content. In the case of persistent hypokalemia, 
usually seen in patients with malnutrition, dietary potassium intake may be liberalized 
and/or dialysate potassium content increased. This is especially important for patients 
receiving digoxin therapy, as it may further lower potassium levels and lead to cardiac 
arrhythmias.6 Patients on maintenance PD usually maintain a normal serum  potassium 
level without restricting potassium intake. If serum potassium  levels fall below normal, 
dietary potassium is increased, and if unsuccessful, potassium supplements may be 
required. For those on home HD, dietary potassium may be liberalized depending 
upon frequency and amount of dialysis performed. Being specific with dietary recom-
mendations and following lab values after implementing an intervention is critical to 
avoid hyperkalemia.

Calcium, Phosphorus, PTH, and Vitamin D
Phosphorus is used as a preservative in many foods and is found naturally in meats, 
poultry, fish, and dairy products (Table 11-7). As renal function diminishes, phos-
phorus excretion decreases and a dietary phosphorus restriction is necessary. The 
goal of nutrition therapy for patients on dialysis is to allow adequate protein intake, 
which contains about 1000–1200 mg of phosphorus per day, while maintaining a 
serum phosphate level of approximately 3.5–5.5 mg/dL or even closer to the normal 
range.38 It is also necessary to read labels on many beverages and pre-packaged foods 
to identify phosphorus-based additives, as such additives should be avoided.39

Controlling serum phosphorus by diet alone is difficult if the patient is consuming 
recommended protein levels (1.2–1.3 g/kg/day). Further, phosphorus is poorly removed 
by dialysis. Therefore, most dialysis patients are prescribed phosphate binders, such as 
calcium acetate, sevelamer hydrochloride, sevelamer carbonate, or lanthanum carbonate 
as shown in Table 11-8. These medications are taken with meals and snacks to promote 
phosphate-binding in the gut, aimed at decreasing phosphorus absorption. Non-calcium 
binders may be better choices for phosphate-binding than calcium-containing binders 
consistent with efforts to avoid excessive calcium intake and the potential increased risk 
of soft tissue and cardiovascular calcification. The K/DOQI Clinical Practice Guidelines 
for Bone Metabolism in Disease recommend keeping serum calcium levels between 8.4 
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and 9.5 mg/dL.29 Calcium-based binders are acceptable in certain situations, for example, 
post-parathyroidectomy or in patients with hypocalcemia.

Dialysis patients often require active vitamin D (1,25 (OH)2D) administered either 
orally or parenterally to suppress high levels of parathyroid hormone (PTH). 
Intermittent or daily doses of oral calcitriol, doxercalciferol, or paracalcitol are 
 generally utilized for PD and home HD. Intravenous doses are generally used for HD 
patients and administered during the treatment. These may be used in conjunction 
with the calcimimetic medication cinacalcet to suppress elevated PTH levels. 
Cinacalcet also assists in lowering serum calcium and phosphorus levels.6 Patients 
prescribed cinacalcet require careful monitoring of serum calcium levels at regular 
intervals to reduce the risk of hypocalcemia. Intravenous calcitriol is not generally 
used for the suppression of PTH for HD patients due to increased risk of hypercalcemia. 
However, it may be used for patients who have had parathyroidectomies in order 
to maintain normal serum calcium levels.

Vitamins and Iron
Dialysis patients generally receive folic acid supplementation (1 mg/day), pyridoxine 
(10 mg/day), B-complex (at RDA levels), and ascorbic acid (60–100 mg/day) due to 
potential dietary deficiencies and losses during dialysis. There are many forms of 
renal specific vitamins available that contain these water-soluble vitamins. Recent 
research shows that reducing homocysteine levels with folic acid in patients with 
ESRD does not decrease cardiovascular events.40

Iron supplementation for patients receiving either PD or HD is usually necessary 
if  they are receiving erythropoietin stimulating agents (ESAs) for anemia. Periodic 
(weekly or monthly) doses of intravenous preparations of iron gluconate or iron 
sucrose are given to maintain a serum iron saturation greater than 20% and ferritin 

CASE 1 Part 2

Shawn eventually progressed to Stage 5 CKD, requiring dialysis. He elected to begin 
 in-center hemodialysis. Current lab values: albumin: 3.2 g/dL; adjusted calcium: 9.4 mg/
dL; phosphorus: 6.4 mg/dL. He has been taking calcium acetate 667 mg 1 tablet three 
times per day with meals to correct hypocalcemia and hyperphosphatemia.

QUESTION: What is the recommendation for daily protein allowance now that hemo-
dialysis has been initiated?

ANSWER: Shawn no longer requires a protein restricted diet since dialysis will remove 
nitrogenous wastes. The catabolic state of dialysis will also contribute to increased 
 protein losses requiring increased protein intake; at least 1.2 g/kg/day.

QUESTION: Would you recommend any changes in the phosphorus binding regimen?

ANSWER: Yes. Due to persistent hyperphosphotemia and a rising calcium level, you 
may elect to change to an increased dose of a non-calcium containing binder. Change 
to a non-calcium containing binder may also reduce the risk of soft tissue calcification.
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level greater than 200 ng/mL.31 Iron dextran is rarely used now due to potential 
adverse reactions and oral iron is not recommended due to poor absorption and GI 
side effects. Current NKF/KDOQI Clinical Practice Guidelines for Anemia state that 
there is insufficient evidence to supplement iron when the ferritin levels are above 
500 ng/mL.31 However, more recent research shows that repleting iron stores when 
ferritin levels range from 200 to 1200 ng/mL and the iron saturation is less than or 
equal to 25% will improve the body’s response to ESAs and increase hemoglobin.41 
Further, “when ferritin levels are above 500 ng/mL, decisions regarding i.v. iron 
administration should consider ESA responsiveness, hemoglobin and transferrin 
saturation levels, and the patient’s clinical status”.31 Due to a lack of evidence on when 
iron supplementation may cause deleterious effects, such as hemachromatosis, there 
are no current guidelines for when iron supplements should be initiated.

Renal transplantation
Many kidney transplant programs now require a body mass index (BMI) of < 35–40 kg/m2 
for eligibility of active status on the transplant list in efforts to avoid surgical compli-
cations. However, recent research indicates that central obesity, measured as waist/
hip ratio (WHR), is a stronger predictor of all-cause mortality and cardiovascular 
death than body mass index (BMI) alone in the general population and in renal 
 transplantation patients.42,43 The goal of nutrition therapy for patients who have 
undergone renal transplantation is to provide optimal nutrition without exacerbating 
the metabolic side effects of immunosuppressive drugs and other medical therapy. 
Nutritional goals will vary depending on the length of time post-transplant. In the 
early post-transplant phase, emphasis is placed on ensuring adequate protein intake, 
encouraging weight gain/maintenance depending on weight status prior to transplant, 
and avoidance of raw or fresh foods (due to risk of infection while on high doses of 
immunosuppressants). Blood glucose control while on steroid therapy is also essential. 
In the event of acute tubular necrosis (ATN) and/or organ rejection, nutrient 
modifications may be necessary to prevent hyperkalemia and control hypertension 
and circulating blood volume.

Nutrition Therapy for Renal Transplant
Protein
Protein catabolism occurs in the immediate post-operative period secondary to the 
stress of surgery and increased catabolic effects of high doses of steroids and other 
immunosuppressive medications such as cyclosporine and tacrolimus. Recommended 
protein intake for these patients is 1.3–2.0 g/kg/day.44 Many of the short-term and 
long-term side-effects of corticosteroid use have been eliminated by minimizing 
 their use.45,46 Once the kidney is functioning well and immunosuppression is reduced, 
protein intake is based on the RDA at 0.8–1 g/kg/day.

Energy
In addition to protein, adequate calories are necessary in the post-operative period in 
order to promote wound healing and prevent opportunistic infection. Recommended 
caloric intake for these patients is 30–35 kcal/kg/day, based on usual body weight 
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(UBW).44 Because increased appetite is a common side effect of steroid therapy, the 
long-range goal is weight maintenance. It has been shown that early intensive nutri-
tion counseling and follow-up can successfully prevent unwanted weight gain in the 
first year post-transplant.47

Carbohydrate
Hyperglycemia frequently occurs post-transplant as a consequence of exposure often 
referred to high-dose steroids and other immunosuppressive drugs, often referred to 
as steroid-induced diabetes or steroid-induced hyperglycemia.48 Insulin is 
 commonly  prescribed in the immediate post-transplant period and patients will 
require a carbohydrate controlled diet. Hyperglycemia often resolves as steroid doses 
decrease, but if a patient was pre-diabetic prior to transplantation, they may require 
long-term insulin therapy. Medical and nutritional management of  diabetes and 
obesity are essential to post-transplant care. In addition, collaboration with an endo-
crinologist is valuable in order to optimize therapy.

Lipids
Dyslipidemia occurs after renal transplantation as a side effect of immunosuppressive 
therapy or secondary to obesity. Consequently, chronic care recommendations are to limit 
total dietary fat with emphasis on decreasing saturated fat and substituting monounsatu-
rated and polyunsaturated fats. Fish oil supplements have shown some benefit as well.49

Sodium, Fluid, and Potassium
It is critical to closely monitor sodium, fluid, and potassium in the post-transplant 
period. Recommendations vary depending on length of time from transplant. The 
incidence of hyponatremia in the first 90 days post-transplant is very high in patients 
receiving tacrolimus and cyclosporine with infusions of normal saline solution. 
Hyponatremia resolves in nearly every case after the first 90 days and once the body 
adjusts to immunosuppression.50 Volume restriction to correct hyponatremia may 
cause renal hypoperfusion and transplant allograft damage and is not recommended. 
Checking sodium levels is critical in the first months post-transplant. As patients 
progress, a sodium-restricted diet is often recommended in order to control hyper-
tension and prevent end-organ damage secondary to hypertension.

Potassium levels should also be closely monitored in the first few months 
 post-transplant. Immunosuppression can occasionally cause hyperkalemia, though it 
is uncommon.50 Patients on ACE inhibitors or diuretics may still experience potas-
sium disturbances, warranting serum potassium monitoring. Generally, potassium 
restriction post-transplant is not required once a patient’s transplant is functioning 
well. Adequate intake of potassium should be encouraged in order for patients to 
avoid hypokalemia.

Fluid is generally not restricted post-operatively, as encouraging renal perfusion 
and filtering is of utmost importance. Even in the case of acute tubular necrosis, when 
a patient may be distinctly oliguric, fluid intake, either intravenously or by mouth, is 
encouraged to prompt the kidney to filter. Monitoring for symptoms of volume 
 overload is important during the early post-transplant phase and if severe, fluid 
intake may be slightly reduced or diuretics may be prescribed. Generally patients 
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with a transplanted kidney can drink fluid without restriction, as long as they are not 
experiencing allograft rejection.

Calcium and Phosphate
Generally, neither dietary phosphate restriction nor phosphate-binding medication is 
necessary post-transplant. In fact, hypophosphatemia due to increased phosphate 
excretion and bone uptake sometimes develops in the acute post-transplant period 
and may require a high-phosphorus diet and/or phosphate supplementation. Also, 
steroid therapy interferes with calcium absorption and osteoporosis is common for 
many kidney transplant recipients, especially for those on long-term steroid therapy.51 
Calcium and vitamin D supplementation may also be required longer term for 
 post-transplant patients.

Herbal and dietary Supplement Use in cKd
In recent years, complementary or alternative medicine (CAM) has become very 
popular in industrialized countries. Patients in all stages of CKD and post-transplant 
must be very cautious when considering the use of herbal remedies and dietary 
 supplements.52 These products are not FDA regulated and many are carcinogenic, 
hepatotoxic, or nephrotoxic. Therefore, products may not contain what the label 
advertises. Laboratory analyses have identified products lacking the stated ingredients 
or being contaminated with pesticides, poisonous plants, heavy metals, or conven-
tional drugs.52 Nurse Practitioners who care for these patients should be aware of 
CAM therapies and treatments and appropriately advise patients (Table 11-9).

Herbal supplements are also dangerous due to their unpredictable pharmacokinetics. 
For example, St John’s Wort may interfere with the bioavailability of cyclosporine 
and tacrolimus, and cause transplant rejection. Echinacea should also be avoided by 
kidney transplant recipients due to its stimulation of the immune system which could 
counteract the effectiveness of immunosuppressants.53–55

Fish oils must be used with caution when prescribed with anticoagulants or 
 antiplatelet medications, as they can increase the risk of bleeding. Some bulk-forming 
laxatives, such as flaxseed and fiber require a large fluid intake to be effective. 
Therefore, they should be used with caution for patients requiring fluid limitations. 
Noni juice, a beverage supplement used for various indications, should be avoided in 

Table 11-9 When to Refer to a Registered Dietitian

•  Assessment of nutrition status and calculation of nutrients is needed for a patient; all types of 
kidney disease (inpatient/outpatient).*

•  Determination of oral vs enteral/parenteral nutrition is needed (inpatient/outpatient).*
•  Recommendation for compostion of enteral/parenteral nutrition is needed (inpatient).
•  Specific oral diet modification is needed; specific diet order, especially whether protein restriction 

is appropriate (inpatient/outpatient).*
•  Education of the patient for modification of nutrient needs is required (inpatient/outpatient).*

*For referral to an RD for an outpatient with CKD Stages 1–4, utilize outpatient hospital nutrition services if 
available, or go to www.eatright.org to locate an RD. For patients receiving outpatient HD or PD, refer to RD in 
the facility providing these services.
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CKD patients at risk for hyperkalemia due to its high potassium content.52–55 It is 
therefore very important that Nurse Practitioners question renal patients about their 
use of herbs and dietary supplements, especially those with CKD.

Summary: Role of nurse Practitioners
The primary focus of nutrition therapy for renal disease includes management of 
appropriate protein and calorie intake, fluid and electrolyte balance, as well as the 
need for specific vitamins and minerals, especially vitamin D and iron. Since recom-
mendations for each of these elements varies according to the type and stage of renal 
disease, Nurse Practitioners should have a general knowledge of the guidelines within 
each disease state. Nurse Practitioners can manage renal patients and support the 
nutritional recommendation and treatment plan developed by the dietitian. Nurse 

Table 11-10 Educational Resources For Patients and Professionals

Organization Type of Information URL

The National Kidney Foundation 
(NKF)

Information/education materials 
for various stages of CKD, types 
of dialysis, transplant, nutrition, 
and kidney stones.

www.kidney.org

Davita, Inc. Information about kidney disease, 
treatment options, education 
articles, recipes, online kidney diet 
meal planner, dialysis center locator.

www.davita.com

American Kidney Fund (AKF) Information about financial 
assistance grants for kidney 
patients (in English and Spanish).

www.kidneyfund.org

Kidney School Information for patients about 
kidney function, treatment options, 
and nutrition (with meal plans).

kidneyschool.org

American Association of Kidney 
Patients

Information for patients about 
chronic kidney disease, dialysis, 
transplant, advocacy.

www.aakp.org

Kidney Options Information about kidney disease, 
treatment options, nutrition, social 
services, recipe and question of 
the week, dialysis center locator.

www.kidneyoptions.com

Renal Support Network (RSN) Education, advocacy, resources, 
social networking, and forums  
for patients.

http://www.rsnhope.org

National Center for 
Complementary and Alternative 
Medicines (NCCAM)

Government agency dedicated  
to exploring CAM practices, 
consumer information.

http://nccam.nih.gov/

National Institutes of Health 
(NIH) Office of Dietary 
Supplements-Relevant Links

Links to dietary supplement 
fact sheets, dietary supplement 
use and safety; nutrient 
recommendations.

http://ods.od.nih.gov/
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Practitioners and registered dietitians should collaborate to optimize nutrition 
 therapy for patients with renal disease. The dietitian should assist in formulating a 
patient specific treatment plan that will provide each individual with the appropriate 
amounts of the aforementioned nutrients. Educational resources for patients and 
professionals are shown in Table 11-10.
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introduction
Cancer is a major chronic disease that contributes significantly to both morbidity and 
mortality, accounting for 12% of all deaths worldwide.1 Cancer will affect one in every 
three people before the age of 75.1 While genetics certainly play a role in  predisposing 
one to cancer, lifestyle factors have a significant influence on cancer risk.2 It is esti-
mated that 50% of cancer incidence and 30–35% of cancer mortality in Americans is 
related to poor diet, obesity, and excessive alcohol intake.3 Therefore, the purpose of 
this chapter is twofold: (1) to discuss the important role that Nurse Practitioners play 
in assisting patients to assess and reduce their risk of cancer and (2) to address the 
nutritional issues in patients diagnosed with cancer and those  undergoing treatment 
and living with cancer.

obesity and cancer
Obesity is strongly associated with an increased risk of colon, kidney, pancreatic, 
esophageal, endometrial, and post-menopausal breast cancer.4–6 The idea that excess 
weight may be linked to cancer risk is supported by evidence that calorie restriction 
protects against various types of tumors. The American Institute for Cancer Research 
(AICR) published the report Food, Nutrition, Physical Activity and the Prevention of 
Cancer: A Global Perspective which reviewed over 7000 research studies and 
 conclusively established the link between obesity and cancer.3 Several mechanisms 
have been proposed to explain how obesity affects cancer. One important factor is 
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that excess adipose tissue causes alterations in hormone metabolism. One hypothesis 
is that high levels of insulin and insulin-related growth factors in obese people may 
promote tumor development. Insulin stimulates multiple cellular mechanisms that 
may potentially lead to uncontrolled cell growth and ultimately cancer.

Breast Cancer
Scientists first suggested a link between excess body weight and breast cancer in the 
1970s. Since that time, studies have demonstrated that there is a strong relationship 
between obesity and increased breast cancer risk in post-menopausal women,7 
although this link was not found in pre-menopausal women.8 Post-menopausal 
women who gain a considerable amount of excess weight also dramatically increase 
their risk of breast cancer.9 Cohort studies have shown that post-menopausal women 
whose BMI is in the top quartile increase their breast cancer risk by about 40%. In the 
Women’s Health Study (1999–2004), women with a BMI greater than 40 kg/m2 had a 
60% higher risk of dying from cancers of all causes compared with women with a 
normal BMI. This increased risk is independent of other factors such as lifestyle and 
physical activity.10 According to the National Cancer Institute (NCI), weight gain 
during adulthood is the strongest predictor of breast cancer risk.11

Endometrial Cancer
Unlike breast cancer there seems to be a positive and linear relationship between 
endometrial cancer and obesity. This positive correlation is true for both pre- 
menopausal and post-menopausal women. Studies show overweight and obese 
women are two to four times more likely to develop uterine cancer.12

Colon Cancer
Colon cancer, is a largely a preventable disease with a high cure rate associated with 
early detection. Colon cancer risk is associated with certain genetic alterations, a 
 family history of colon cancer and the development of adenomatous polyps, and 
 certain environmental factors, such as cigarette smoking, moderate to heavy alcohol 
consumption, obesity, and a sedentary lifestyle.13 Approximately 90% of the disease 
occurrence is in persons over the age of 50. Familial colon cancers account for 5% of 
all colon cancers. Familial colon cancers can demonstrate a Mendelian pattern of 
inheritance and include the familial adenomatous polyposis (FAP) and hereditary 
non-polyposis colorectal cancer (HNPCC) types. In addition, 15–30% of sporadic 
colon cancers occur in persons at increased risk due to a personal history of 
 adenomatous polyps or having a first-degree relative diagnosed with colon cancer 
before the age of 60. Men with high BMI levels (> 35 kg/m2) consistently show an 
increase risk of colon cancer; however, the evidence for women is not quite as 
strong.14,15 The National Cancer Institute estimates that the calculated risk of colon 
cancer increases 11% with a BMI > 30 kg/m2.11

The location of excess body weight may influence this risk.16 Abdominal fat seems 
to play a significant role in the risk of developing colon cancer. Overweight men tend 
to collect fat in their abdomen, while in women fat is more likely to be distributed in 
the hips, thighs, and buttocks. Thus, it will be important for researchers to define the 
relationship between colon cancer and waist-to-hip ratio or waist circumference.
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According to the American Cancer Society, a diet high in fat increases the 
 production of bile salts which are converted into potential carcinogens by the 
 intestinal flora.1 Red meats (beef, lamb, or liver) and processed meats (hot dogs and 
luncheon meats) can increase colorectal cancer risk. Cooking meats at very high 
 temperatures (frying, broiling, or grilling) creates carcinogens that increase cancer 
risk. Factors found to be slightly protective against colon cancer include: vigorous 
physical activity, daily multivitamin use, use of calcium supplements, and low intake 
of fat from red meat.

Recent research shows an inverse relationship between vitamin D levels and the 
risk of colon and rectal cancers. Researchers found up to a 33% decrease in risk for 
these cancers among the patients with the highest levels of vitamin D intake. The 
lower risk was attributed to increased levels of vitamin D from both dietary sources 
and supplements.17

Pancreatic Cancer
A meta-analysis of 21 prospective studies in persons with pancreatic cancer found that 
for every 5-unit increase in BMI, the relative risk of developing pancreatic cancer 
increased 10% in women and 16% in men.6 The population-attributable risk percent-
age of obesity-associated pancreatic cancer is estimated at 26.9% in the US, compared 
with the population-attributable risk for cigarette smoking of 25%.18 A recent 
 case-control study of 841 pancreatic cancer patients and 754 healthy controls found 
that persons who were overweight and between the ages of 14 and 39 years and those 
who were obese and between 20 and 49 years had an increased risk of developing pan-
creatic cancer. This increased risk was independent of having diabetes.19 Furthermore, 
obese patients had higher mortality rates among both resected and unresected cases.

nutrition and cancer Prevention
Meat and Protein
According to the AICR, there is strong evidence that red meat intake from beef, pork, 
lamb, and processed meats, such as bacon, sausage, hot dogs, salami, bologna, ham, 
and pepperoni significantly increases the risk of colorectal cancer.3 It is recommended 
that patients eat a maximum of 18 oz of cooked red meat per week and avoid 
 processed meat if possible. Each additional ounce of processed meat consumed per 
day increases the risk of developing colorectal cancer. Processed meats have also been 
linked to a higher incidence of stomach cancer. This increased risk may be due to the 
nitrates and nitrosamines. Nitrites and nitrates react with amino acids to form can-
cer-causing nitrosamines. These compounds are used to provide a pink hue to cured 
meat  without which the meat would turn brown during storage.

There are also concerns about cooking methods that use high temperatures such as 
frying, broiling, or barbecuing. When meats such as beef, pork, poultry, and fish are 
cooked at high temperatures, the amino acids and creatine may form carcinogenic 
compounds called heterocyclic amines (HCAs). Case-control studies from the NCI 
found that people who consumed medium-well or well-done beef increased their risk 
of stomach cancer threefold in comparison to those who consumed rare or medium-
rare beef.11 Other NCI studies have also shown that a high intake of well-done, fried, 
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or barbecued meats is associated with an increased risk of developing colorectal, 
 pancreatic, and breast cancer.

Carbohydrates, Fiber, and Whole Grains
The protective effects of eating whole grains to prevent cancer has not been clearly 
established. However, many case-controlled studies have shown an association 
between high intake of whole grains and a low incidence of several types of cancer.20 
A meta-analysis of 40 case-control studies that looked at 20 different types of cancer 
found that those with high whole grain intake had a 34% lower overall cancer risk 
compared with those with low whole grain intake. While a decreased risk of 
 gastrointestinal (GI) cancers is most commonly associated with whole grain intake, 
the lignans in whole grains (phytoestrogens) may also affect hormone-dependent 
cancers as well.21

Fiber is known to provide many health benefits such as reducing the risk of heart 
disease and diabetes and preventing constipation. Because fiber increases stool bulk 
and speeds the transit time of food through the colon, scientists hypothesize that this 
decreased transit time may help reduce the exposure of colon mucosa to carcinogens. 
However, recent studies have failed to support this hypothesis.22 The Nurse’s Health 
Study followed 80,000 female nurses for 16 years and found no strong association 
between dietary fiber and a reduced risk for colon cancer.23 In contrast, many 
 case-control studies conducted prior to 1990 did find a lower incidence of colon 
 cancer in people with high fiber intake. These discrepancies indicate that more 
research is needed before conclusions may be drawn about the relationship between 
fiber intake and cancer risk. It is important to note that the type and amount of fiber 
consumed varied among the different studies.24

Fats
While total fat intake does not seem to alter cancer risk, diets high in animal fats are 
associated with the development of colorectal and prostate cancer. In contrast, some 
oils such as those that contain omega-3 fatty acids (DHA and EPA) can have a 
 beneficial effect. Omega-3 fatty acids are converted to anti-inflammatory prostaglan-
dins, which may reduce tumor growth.25 While omega-3 fatty acids from fish oils may 
be beneficial, omega-6 fatty acids (from vegetable oils) may actually be harmful and 
promote prostate cancer.26

Omega-6 fatty acids cause the production of a family of eicosanoids including 
prostaglandins, which affect immunity and promote inflammation. The health 
impact of these various fatty acids is determined by the ratio of omega-6 to omega-3 
fatty acids consumed. Interestingly in the US, 60 years ago, people consumed a  dietary 
ratio of omega-6 to omega-3 that was about 2:1. Today, the ratio is roughly 25:1, due 
to the high intake of vegetable oils and low intake of fish.

Phytochemicals
Phytochemicals are compounds found in plants that have the ability to protect plants 
against diseases caused by bacterial or fungal infections. These compounds may also 
play an important role in preventing tumor growth in humans.27 Over 4000 different 
types of plant phytochemicals have been identified as shown in Table 12-1. The two 
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main classes of phytochemicals include the carotenoids and the flavonoids. The other 
families of phytochemicals include various other polyphenols, sulfur compounds, 
and saponins.

Food sources of common phytochemicals are listed in Table  12-2. Flavonoids are 
found in grapes, apples, berries, green tea, and red wine, and many other foods which 
have been described as “cancer fighting foods”. The chemical structure of these 
 polyphenols makes them ideal for absorbing free radicals and serving as effective 
 antioxidants. Free radicals are unstable molecules produced by the cell that ultimately 

Table 12-1 Common Phytonutrients

●● Carotenoids.
●● Flavonoids (Polyphenols), including Isoflavones (Phytoestrogens).
●● Inositol Phosphates (Phytates).
●● Lignans (Phytoestrogens).
●● Isothiocyanates and Indoles.
●● Phenols and Cyclic Compounds.
●● Saponins.
●● Sulfides and Thiols.
●● Terpenes.

Source: Darwin Deen, MD, MS, and Lisa Hark, PhD, RD, 2012. Used with permission.

Table 12-2 Food Sources of Common Phytochemicals

Family Examples Foods

Carotenoids Beta-carotene Leafy green and yellow vegetables (broccoli, 
sweet potato, pumpkin, carrots)

Lycopene Tomatoes and tomato products, guava, pink 
grapefruit, watermelon

Lutein Spinach, kale, cabbage, Swiss chard, broccoli, 
Brussels sprouts, turnips, and collard greens

Zeaxanthin Carrots, peaches, green oranges, mango, 
corn, eggs, citrus fruits

Beta-cryptoxanthin Citrus, peaches, apricots

Flavonoids Resveratrol Red grapes, red wine

Anthocyanidins Blueberries, raspberries, Acai, eggplant, red 
grapes, blackcurrant

Quercetins Kale, apples

Isoflavones Soybeans, tofu, soymilk, soy products

Catechin Tea, wine

Sulfur compounds Sulphoraphane Broccoli

Indoles Cruciferous vegetables

Ellagic acid Strawberries, blueberries, raspberries

Alliins (sulfur compounds) Onions, garlic, scallions, leeks, chives

Glucosinolates Cruciferous vegetables

Source: Darwin Deen, MD, MS, and Lisa Hark, PhD, RD, 2012. Used with permission.
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lead to cell damage which can contribute to the development of cancer. Antioxidants 
interact with and stabilize free radicals and thus prevent them from causing harm to cells.

Soy and Breast Cancer
Soybeans are legumes that are used to make tofu, soy milk, miso, tempeh, soy burgers, 
soy sauce, and soy nut butter. Soy contains a class of phytochemicals called  isoflavones. 
The main isoflavones in soybeans are genistein and daidzein. These compounds are 
similar in structure to human estrogen. Thus, isoflavones are often referred to as phy-
toestrogens. Researchers originally associated soy with reduced breast cancer risk 
after observations of diet differences in Eastern and Western cultural diets.28

It has been suggested that the lower rates of endometrial and breast cancer found 
in Asian women may be due to their high consumption of soy. Based on these initial 
observations, several studies have examined the influence of soy on breast cancer 
risk.29 The prevailing hypothesis is that phytoestrogens compete with estradiol for the 
binding sites on estrogen receptors.30 These phytoestrogens are acting as selective 
estrogen receptor modulators (SERMs). For example, when genistein binds to 
 estrogen receptors, it produces a weaker cellular response compared with estrogen. 
When genistein binds to the receptor it blocks estrogen from reaching the receptors – 
therefore, potentially protecting women from developing breast cancer.

Several studies have shown that consumption of soy (55 g per day or more) reduces 
women’s risk of developing breast cancer. Studies have found that pre-menopausal 
women may benefit from eating soy foods since their natural estrogen levels are high. 
However, other studies have shown conflicting results. These contrasting effects may 
be due to the amount of isoflavone consumed in the studies or the timing of soy 
 consumption (e.g. ingestion during adolescence). There may also be a certain 
 threshold needed for soy consumption before the protective effects are realized. A key 
factor that may influence the effect of soy on breast cancer risk is the age at which soy 
is introduced into the diet. Most studies have shown strong evidence for a decrease in 
breast cancer occurrence in women who consumed soy before puberty and during 
adolescence.

Researchers are still actively investigating the protective effects of soy against the 
development of breast cancer. AICR and the American Cancer Society (ACS) suggest 
that data on soy and breast cancer are inconclusive.1,3 More information is needed 
before any dietary recommendations can be made. The exception is for women who 
have estrogen-receptor positive breast cancer or those taking anti-estrogen medica-
tions such as tamoxifen or aromatase inhibitors. According to AICR, patients taking 
such medication should limit or avoid soy intake until further studies are conducted.3

Soy and Prostate Cancer
The role of soy phytoestrogens in prostate cancer is also controversial.31,32 While 
estrogen is used to treat established cases of prostate cancer because it inhibits cancer 
growth, estrogens have also been associated with the development of benign prostatic 
hyperplasia and prostate cancer.33 Over the last 30 years, studies have shown 
 conflicting results regarding the impact of soy on prostate cancer. Men who  consumed 
a soy-enriched diet have lower prostate-specific antigen (PSA) levels compared with 
controls. One study demonstrated that adding 2 oz of soy grits per day to the diets of 
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men diagnosed with prostate cancer resulted in reductions in PSA levels.34 The 
increased incidence of prostate cancers in the West compared with the East may be 
attributable, in part, to the differences in diet and lifestyle.33

Fruits and Vegetables
Berries
Blackberries, raspberries, strawberries, blueberries, cranberries, gogiberries, pome-
granates, and lingon berries have high flavonoid content. Berries also contain a 
unique phytochemical compound known as ellagic acid that may have the capacity to 
interfere with tumorigenesis.35 Ellagic acid is a polyphenol antioxidant found in high 
concentrations in raspberries, pomegranates, and strawberries. Ellagic acid may work 
by preventing the activation of carcinogenic substances in the body. It may also be a 
powerful inhibitor of angiogenesis which allows for the increased blood supply nec-
essary for tumor growth.

Raspberries and blueberries contain another class of polyphenol compounds called 
anthocyanidins, which are responsible for the blue and red colors of berries. Antho-
cyanidins are among the most potent antioxidants ever discovered. In the  laboratory, 
anthocyanidins have been shown to stop cells from synthesizing DNA which resulted 
in apoptosis.36 Anthocyanidins may also inhibit angiogenesis.37 Other laboratory 
studies have shown that these phytochemicals can selectively inhibit the growth of 
lung, colon, and leukemia cancer cells without affecting the growth of healthy cells. 
This evidence supports promoting the consumption of berries as  strategy in fighting 
cancer.

Vegetables
Both the ACS and AICR recommend consuming a diet rich in fruits and vegetables 
to reduce the risk of cancer. In particular, several cohort studies suggest that fruits 
and vegetables may protect against cancers of the oropharynx, esophagus, stomach, 
colon, rectum, and lungs.38 However, the results of studies linking cancer prevention 
to fruit and vegetable consumption have been inconclusive and inconsistent.39 There 
is significant evidence that consuming large amounts of cruciferous vegetables may 
reduce cancer risk.40,41 Cruciferous vegetables contain high concentrations of a group 
of sulfur compounds called glucosinolates. The breakdown of these beneficial com-
pounds may be accomplished when these vegetables are chopped or chewed.

Indoles and isothiocynates, which are also found in cruciferous vegetables, may 
help prevent cancer by eliminating carcinogens and by changing the metabolism and 
activity of certain hormones.42 For example, one study showed that consumption of 
250 g/day broccoli and 250 g/day of Brussels sprouts caused an increase in the urinary 
excretion of a substance thought to be a possible carcinogen found in well-done 
meat.43 This suggests that high dietary intake of cruciferous vegetable may decrease 
cancer risk by helping to eliminate carcinogens found in food. A list of the most 
 common cruciferous vegetables are shown in Table 12-3.

Two other molecules have received attention for their potential cancer-fighting 
properties: sulforaphane and indole-3-carbinol (I3C). Studies show that sulforaphane, 
an isothiocynate found in high concentrations in broccoli, has the ability to both 
cause excretion of toxic, cancer-causing substances from the body as well as promote 
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the death of tumor cells.44 Indole-3-carbinol is produced by the hydrolysis of 
 glucosinolates but contains no sulfur atoms. Research has focused on I3Cs ability to 
influence estrogen metabolism. I3C may play an important role in cancers that are 
dependent on estrogen such as breast, cervical, and uterine cancers.

Several factors must be considered in order to maximize the indole and isothio-
cyanate nutrient content in cruciferous vegetables. Glucosinolates are extremely 
water- soluble and boiling cruciferous vegetables in water for more than 10 minutes 
may reduce the amount of glucosinolates by half. Steaming or stir-frying is a more 
 effective way to maximize the amount of cancer-fighting compounds present in 
these vegetables. While NCI recommends consuming 5–9 servings of fruits and 
vegetables, there is currently no specific recommendation on cruciferous vegetable 
consumption.

Tomatoes
Tomatoes have a high concentration of the carotenoid lycopene. Carotenoids are the 
molecules in fruits and vegetables that are responsible for their vibrant red, orange 
and yellow colors.45 Some carotenoids, such as beta-carotene, are precursors to vita-
min A. Lycopene, although not a precursor to vitamin A, may be the carotenoid with 
the greatest cancer fighting potential.46 The association between lycopene and pros-
tate cancer comes from observations that in countries where there is high tomato 
consumption such as Italy, Spain, and Mexico, have lower rates of prostate cancer 
have been observed compared with the US or England.47 Several studies have shown 
that individuals who consume large amounts of tomato products have a reduced 
risk of developing prostate cancer.48 However, different tomato products contain var-
iable concentrations of lycopene. For example, while tomato paste may contain 
29.3 mg/100 g, canned tomatoes may contain only 9.7 mg/100 g. This variability 
makes it difficult to come to any definitive conclusions linking tomato products and 
prostate cancer prevention.49

Not all carotenoids demonstrate promising anticancer effects. Beta-carotene is a 
carotenoid found in many foods that are orange in color, including sweet potatoes, 
carrots, cantaloupe, squash, apricots, pumpkin, and mangos. In 1994, a cancer 
 prevention study known as the Alpha-Tocopherol (Vitamin E)/Beta-Carotene Cancer 
Prevention Study (ATBC) found that lung cancer rates of male smokers increased in 
those who received beta-carotene supplements.50 Thus smokers should be warned 
not to take beta-carotene supplements.

Table 12-3 Key Dietary Sources of Cruciferous Vegetables

●● Cabbage
●● Broccoli
●● Brussels sprouts
●● Cauliflower
●● Collard greens
●● Kale
●● Mustard

●● Arugula
●● Bok choy
●● Chinese cabbage
●● Rutabaga
●● Radishes
●● Turnips

Source: Darwin Deen, MD, MS, and Lisa Hark, PhD, RD, 2012. Used with permission.
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Garlic
Garlic is part of a larger group of vegetables known as the Allium family, which 
includes onions, scallions, leeks, and chives. Allium vegetables possess a sulfur- 
containing  compound called alliin that is converted to allicin when raw garlic is 
crushed, chewed, or chopped by an enzyme known as allinase. Allicin then quickly 
converts to a number of other compounds including diallyl sulfide (DAS), diallyl 
disulfide (DADS), and ajoene. Garlic seems especially protective against cancers 
caused by nitrosamines, which are chemical compounds commonly found in pre-
served meat products such as salami, bacon, and sausage. In addition to garlic’s action 
on carcinogenic substances, researchers believe that garlic may have the ability to 
directly attack and destroy tumor cells. Cancer is characterized by unregulated cell 
division, and organosulfur compounds such as DADS and ajoene have the ability to 
induce cell cycle arrest when added to cancer cells in cell culture. Additionally, DAS 
may induce apoptosis in cancer cells grown in culture.51 While more studies are 
needed before dietary recommendations can be made, garlic continues to be listed as 
a cancer-fighting food.

Case 1

Keisha is a 33-year-old African-American woman who presents to your clinic for a 
 complete physical examination after learning that her 35-year-old brother has been 
diagnosed with colon cancer. Her brother’s physician advised the family that all the 
 siblings should have a screening physical examination and a  colonoscopy.

LIFESTYLE: Keisha does not have any symptoms suggestive of colon cancer, such as 
 progressive fatigue, change in bowel habits or stool patterns, cramping or abdominal 
pain, black tarry stools or bright red blood in her stools, abdominal distention and 
 bloating, jaundice, feeling of incomplete bowel evacuation or a previous history of 
 cancer. She drinks hard liquor on the weekend (usually three to four gin and tonic 
 beverages or whiskey on Friday and Saturday nights). She quit smoking 3 years ago; she 
smoked one pack per day for 15 years. She has poor dietary patterns — frequently eats 
fast food, fatty and fried foods, salty snacks, and drinks two to three Coca-Colas per day 
in addition to two cups of coffee every morning. Her weight has been steadily increasing 
since the birth of her last child 10 years ago. She walks on occasion but is limited in 
 activity by her weight. She is 5’2” and weighs 230 lb (BMI: 42.1 kg/m2). She is employed 
as a file clerk in a law office and considers her job to be stressful. She is married and has 
two children; a boy age 10 and a daughter age 14. She monitors her blood pressure at 
home and reports that it is usually about 140/92 mmHg.

ADVICE: The occurrence of colon cancer in Keisha’s 35-year-old brother increases her 
risk two- to threefold the usual incidence rate. It will be important to determine if her 
brother had a hereditary syndrome or a sporadic type of colon cancer. The American 
Cancer Society’s screening guidelines vary based on the risk category of the individual. 
At a minimum for having sporadic cancer in a first-degree member, Keisha is considered 
at Increased Risk and may be counseled to have a screening colonoscopy every 5 years 
beginning at age 40, or 10 years before the youngest case in the immediate family, 
whichever is earlier.
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vitamins and cancer Prevention
Research on the anti-cancer effects of vitamin supplements has been mixed. Some 
studies have shown either no benefit from vitamins or an increased incidence of 
cancer in those taking certain supplements. The ATBC Cancer Prevention Study 
found that 50 mg a day of alpha-tocopherol, a form of vitamin E, had no effect on 
lung cancer incidence. They also found that 20 mg of beta-carotene, a precursor of 
vitamin A, increased lung cancer incidence in  smokers by 18%.50

On the other hand, there is some research to suggest that vitamin D may possess 
cancer fighting properties.52 Vitamin D is produced by the body but also found in a 
variety of foods. “Vitamin D” refers to both vitamin D3 (also known as  cholecalciferol), 
created by skin cells after exposure to UVB light, and vitamin D2 (ergocalciferol). 
Vitamin D2 comes from a plant sterol and is slightly structurally different from  vitamin 
D3. Neither compound is biologically active in the body. First, these  compounds must 
be modified by hydroxylase enzymes and converted to 25- hydroxyvitamin D (25(OH)
D) and then to 1,25-dihydroxyvitamin D (1,25(OH)2D).

People who live in the northern regions of the US and Europe do not receive as 
much sunlight and are more prone to vitamin D deficiencies. In the northern parts of 
the United States, the population rates of cancers of the bladder, breast, colon, ovary, 
and rectum are twice what they are in southern regions. Race also plays a role because 
the higher levels of melanin in dark skin prevent UV penetration and thus vitamin D 

Therefore, the approach to addressing Keisha’s concerns is multi-dimensional and 
involves obtaining a thorough family history to determine if she should begin colon 
cancer screening at an earlier age. As part of this process it is essential to evaluate her 
family medical history not just for colon cancer and polyps, but for any other type of 
cancer. A history of cancer in aunts, uncles, grandparents, nieces, nephews, and cousins 
is important. Depending on the pathologic characterization of her brother’s tumor as a 
hereditary condition or a sporadically occurring cancer, she may benefit from genetic 
counseling. Lifestyle modifications are critical to Keisha’s future health. She can reduce 
her risk of obesity-related cancers, diabetes, metabolic syndrome, and cardiovascular 
disease by beginning a program of gradual weight loss and increased physical activity. 
The American Cancer Society recommends these lifestyle changes in order to lower 
one’s risk of developing colon cancer:
 • Get to and stay at a healthy weight. Be physically active.
 • Eat a diet with plenty of fruits and vegetables, whole grains, and less red or processed 
meats.

 • Limit the amount of alcohol you drink. Colon cancer has been linked to moderate to 
heavy alcohol use. Alcohol should be limited to no more than 1 drink a day for women.

 • Don’t use tobacco in any form.
 • Referral to a smoking cessation program if Keisha resumes her smoking habit.

In Keisha’s situation, she will need to gradually reduce her weight. Daunting as this may 
seem, with the addition of fruits and vegetables and a reduction in alcohol and red meat 
consumption plus a progressive walking program it can be achieved over a few years. It 
is important for Keisha to understand and accept that this is a long-term plan and that 
it may take 1 to 2 years to achieve her goals.
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synthesis. In fact, individuals with white skin synthesize vitamin D six times faster 
than those with dark skin. A review of 63 observational studies examining the 
 protective effects of vitamin D on breast, ovarian, prostate, and colon cancers, showed 
that vitamin D protects against cancer.17,52 This review suggests that taking 1000 
international units (IU) (or 25 µg) of vitamin D3 per day lowers the risk of developing 
colon cancer by 50%. It may also decrease the risk of developing breast and ovarian 
cancer by 30%.

In laboratory studies, mice were induced with cancer and then treated with a 
 synthetic compound that mimicked 1,25(OH)2D. The compound reduced tumor 
growth in mice by about 80%. 1,25(OH)2D may inhibit the uncontrolled growth of 
tumor cells and thus stop cancer. Clinical interventions will ultimately provide the 
best evidence to determine vitamin D’s role in cancer prevention, but until those 
studies have been completed, an adequate dose of vitamin D is indicated.

Minerals
Selenium is an essential micronutrient for all people and is found in Brazil nuts, red 
meat, poultry, and fish. Selenium is thought to help control cell damage that may lead 
to cancer because it boosts the body’s antioxidant capacity. Most people do not obtain 
the recommended dose of 200 µg a day from their typical diet. Selenium has been 
shown in multiple studies to be an effective tool in warding off various types of  cancer, 
including breast, esophageal, stomach, prostate, liver, and bladder cancers. Several 
studies have also shown that when selenium is used in conjunction with vitamin C, 
vitamin E, and beta-carotene, it blocks free radical formation.53 Several promising 
studies have shown potential benefit of selenium in the prevention of prostate cancer. 
One epidemiological study suggested that men with high blood levels of selenium 
were about half as likely to develop advanced prostate cancer as the men with lower 
blood selenium. While selenium may be an important mineral for preventing cancer, 
it may also be helpful for those suffering from cancer. Some believe that the use of 
selenium during chemotherapy in combination with vitamin A and vitamin E can 
reduce the toxicity of chemotherapy drugs.53

Alcohol and Wine
Excessive alcohol consumption is linked to an increased risk of cancer of the mouth, 
throat, larynx, esophagus, breast, and liver. According to ACS, alcohol users 
 experience oral cancers six times more often than non-alcohol users. Alcohol is also 
the primary cause of liver cancer. Findings from the Women’s Health Study  
(1999–2004) suggest that moderate alcohol consumption also increases the risk of 
breast cancer and the higher the alcohol consumption, the greater the risk of breast 
cancer.54 Additionally, studies have shown a strong correlation between high-alcohol 
and low-folate intake with an increased cancer risk.55

While excessive alcohol intake has been shown to have detrimental consequences 
for human health, moderate alcohol intake may have beneficial effects. There are 
specific compounds in certain wines that may protect against cancer.56 For example, 
resveratrol, a cancer-fighting polyphenol found in nature, is produced by some plants 
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when under attack from bacteria and fungi. Resveratrol is able to inhibit the  initiation, 
promotion, and progression of cancer by triggering cell death and slowing the growth 
of cancer cells.56 Resveratrol is also a potent antioxidant and may possess anti- 
angiogenic properties. Studies associating red wine consumption and cancer in 
humans are in their preliminary stages.

This antibacterial chemical is found in the skin of grapes and is a small component 
of red wine. There are distinctive properties of red wine that are due to the long 
 process of grape fermentation, which allows certain polyphenols to be extracted from 
the grape’s skin and allows the wine to absorb resveratrol. In addition, Nurse 
Practitioners should continue to advise patients that consumption of large amounts 
of alcoholic beverages may actually increase the risk of some cancers. Therefore, 
patients who drink alcohol should do so in moderation — one drink or less per day 
for women and two drinks per day for men.

Physical Activity Recommendations
Being physically active is a key component of a healthy lifestyle and recommended 
for the prevention of many chronic diseases, including cancer.41 A sedentary lifestyle 
is associated with weight gain. Being overweight or obese increases the risk of 
 developing certain cancers.4,5,41 Regular physical activity is an important component 
of cancer prevention. AICR and the American Cancer Society recommend that all 
individuals incorporate moderate levels of physical activity, equivalent to brisk 
 walking, for at least 30 minutes every day.1,3 As fitness levels improve, individuals 
should aim for 60 minutes or more of moderate, or 30 minutes or more of vigorous 
physical activity every day.

Cancer Prevention Guidelines
Maintain a healthy weight throughout life
 • Balance calorie intake with physical activity.
 • Avoid excessive weight gain throughout life.
 • Achieve and maintain a healthy weight if currently overweight or obese.

Adopt a physically active lifestyle
 • Adults: engage in at least 30 minutes of moderate to vigorous physical activity, 
on 5 or more days of the week; 45–60 minutes of physical activity are preferable.

 • Children and adolescents: engage in at least 60 minutes per day of moderate to 
 vigorous physical activity at least 5 days per week.

Eat a healthy diet, with an emphasis on plant sources
 • Choose foods and drinks in amounts that help achieve and maintain a healthy weight.
 • Eat five or more servings of a variety of vegetables and fruits each day.
 • Choose whole grains over processed (refined) grains.
 • Limit intake of processed and red meats.

If you drink alcoholic beverages, limit your intake
 • Drink no more than one drink per day for women or two per day for men.

Source: American Cancer Society. (www.cancer.org)
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oncology care
Introduction
Nutrition issues for patients with cancer include: malnutrition, malabsorption, weight 
loss, weight gain, nutrition and mineral deficiencies, changes in appetite, and changes 
in protein metabolism due to chemotherapy and radiation therapy. Nurse Practitioners 
working with oncology patients who are knowledgeable about these issues should 
consider employing the recommended nutrition therapies to improve patient 
 outcomes. It is also critical for oncology Nurse Practitioners to work closely with 
registered dietitians who support these patients.

Malnutrition in Cancer Patients
Malnutrition is prevalent among patients with certain types of cancer, including GI, 
pancreatic, head/neck, and lung cancers. Thirty to 90% of patients with cancer face 
some degree of clinical malnutrition. At the time of diagnosis, approximately 75% 
of cancer patients are malnourished.57–59 Malnutrition and loss of fat-free body mass 
have been correlated with a decreased response to cancer therapy, poor survival, 
and a diminished quality of life.59–63 Malnutrition can also affect surgical outcomes 
and complication rates. In fact, 20–40% of cancer patients die each year from the 
effects of malnutrition and its complications rather than malignancy.58 Maintaining 
good nutritional status during cancer treatment is critical to increasing the likeli-
hood of successful completion of prescribed therapies and to improve patients’ 
quality of life.57–59

The impact of cancer on basal energy expenditure is variable. Cancer patients may 
have reduced, normal, or increased energy expenditure.64,65 This variability is caused 
by individual responses to the tumor, body composition, and type and stage of the 
tumor.62 In addition, byproducts of the tumor can also affect metabolism.66 Because 
of this variability, it is hard to predict energy requirements for cancer patients. Patients 
with Stage III/IV disease may have significant reductions in their energy and protein 
intake, which may be a consequence of cancer-related symptoms such as anorexia, 
taste changes, dysphagia, nausea, vomiting, and diarrhea. Poor intake may also be 
due to other disease and treatment-related factors, such as recovery from major 
 surgery.67 A reduction in nutrient intake can result in impairments in the physical 
structure, function, and well-being of the cancer patient and may contribute to the 
underlying malnutrition that is commonly observed in these patients. The factors 
that may affect the nutritional status of cancer patients are shown in Table  12-4. 
Managing these factors is crucial in order to manage the disease and improve the 
quality of life of the cancer patient.

Weight Loss
Weight loss is a key outcome parameter that can be utilized in assessing the  nutritional 
status of patients with cancer. The prevalence of weight loss in oncology patients 
ranges from 31 to 100%, depending upon tumor site, stage, and treatment.57,59,68–70 
Even minimal weight loss, in the range of 5%, is associated with increased mortality.59 
A study conducted with ambulatory patients with cancer showed that 59% had 
decreased appetite, 67% had decreased food intake, and 54% were underweight.71
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The frequency of weight loss ranges from 31% in patients with non-Hodgkin’s 
 lymphoma to 87% in patients with gastric cancer.59 Other selected reports of weight 
loss include those for tumors of the esophagus (57%), stomach (50%), and larynx 
(47%).72 Pancreatic cancer patients frequently will have lost 10–20% of their body 
weight at the time of diagnosis. Additionally, patients with malignant solid tumors of 
the colon, prostate, lung, pancreas, or GI tract experience weight loss, starting in the 
pre-diagnosis phase and which is often exacerbated by surgery, chemotherapy, and 
radiation therapy.

Weight loss is greater in patients with Stage III/IV disease than in those with Stage 
I/II disease. The weight loss observed in cancer patients may be progressive if 
 appropriate interventions are not implemented to prevent and/or slow the rate. 
Multiple factors contribute to the weight loss experienced by cancer patients.62,63 
Some additional factors not discussed previously include physiological changes 
 associated with the development of the tumor itself, the host response to the tumor, 
and the side-effects of cancer treatments. These are outlined in Table 12-5.

Cancer Cachexia
Cancer Cachexia Syndrome (CCS) refers to the characteristic wasting seen in 50–80% 
of cancer patients with advanced disease and is most prevalent among patients with 
GI and lung cancers.73,74 With the exception of breast cancer, patients with solid 
tumors are at greater risk of developing CCS.75 Features of cancer cachexia include 
weight loss, anorexia, fatigue, early satiety, depression, reduced quality of life, and 
asthenia.64,76 CCS is a complex metabolic state which leads to depletion of energy and 
muscle stores.

Table 12-4 Common Side-Effects of Anti-cancer Treatment

 • Pain
 • Fatigue
 • Weakness
 • Anorexia
 • Weight loss
 • Lack of energy
 • Xerostomia
 • Constipation
 • Dyspnea
 • Diarrhea/Constipation
 • Neutropenia
 • Infection

 • Stomatitis
 • Dysphagia/Esophagitis
 • Nausea/vomiting
 • Gustatory changes
 • Myalgias/arthralgias
 • Dermatitis
 • Hyperpigmentation
 • Anxiety
 • Depression
 • Insomnia and sleep disturbances
 • Anemia
 • Bone marrow suppression

Organ Dysfunction
 • Cardiac and pulmonary toxicities
 • Neurotoxicity, particularly peripheral  
neuropathies and chemobrain

 • Nephrotoxicity
 • Hepatotoxicity

Source: Maureen Huhmann, DCN, RD, CSO and Theresa P. Yeo, PhD, MPH, ACNP, 2012. Used with permission.



Chapter 12 Cancer Prevention and Oncology Care 275

CCS has features of malnutrition that are distinct from those found in starvation 
states. Unlike patients who experience starvation, patients experiencing CCS lose both 
adipose and skeletal muscle mass, while preserving visceral muscle mass and increasing 
hepatic mass.74 Also unlike starvation, the weight loss associated with CCS cannot be 
reversed with increases in nutrients.78. In the presence of CCS, weight loss will continue 
despite increased administration of nutrients.77 Muscle wasting in the presence of sig-
nificant weight loss is a hallmark of cachexia. CCS should be suspected when an invol-
untary weight loss of greater than 5% of pre-morbid weight is observed within 1 month.

The loss of lean tissue leads to reduced organ functional capacity and weakness, 
which ultimately results in immobility and death due to loss of respiratory muscle 
function. A weight loss of greater than 15% in cancer patients typically causes 
impaired physiological function, with death occurring in up to 30% of patients. Many 
of the changes in body composition associated with severe weight loss in cancer 
cachexia are thought be the result of tumor-induced pathophysiological changes in 
normal metabolism. In particular, the effects may result from changes in cytokine 
and hormone levels. Pro-inflammatory cytokines, such as tumor necrosis factor, 
interferon-γ, and interleukins 1 and 6 are considered important mediators of CCS. 
In addition, tumor byproducts such as proteolysis inducing factor, lipid mobilizing 
 factor, and mitochondria uncoupling proteins 1, 2, and 3 exhibit specific effects on 
nutrient metabolism.66 This leads to increased energy requirements which impair the 
normal adaptive response to starvation. These include an altered insulin sensitivity, 
increased protein use, and increased cytokine synthesis. These cytokines and tumor 
byproducts can cause hypermetabolism and anorexia. The increased metabolic rate 
and reduced food intake contribute to an overall negative energy balance and 
 accelerated weight loss in cancer patients.

Weight Gain
Although the development of advanced cancers is often associated with weight loss 
and CCS, weight gain has been associated with certain types of cancer treatments. 

Table 12-5 Causes of Weight Loss in Cancer Patients

Metabolic Change Side-Effect

Physiologic abnormalities associated with the tumor  • Malabsorption
 • Obstruction
 • Diarrhea
 • Vomiting

Host response to the tumor  • Anorexia
 • Altered metabolism

Side-effects of anti-cancer treatment  • Mucositis
 • Radiation enteritis
 • Xerostomia
 • Nausea, vomiting and diarrhea
 • Alteration in sense of taste

Source: Maureen Huhmann, DCN, RD, CSO and Theresa P. Yeo, PhD, MPH, ACNP, 2012. Used with permission.
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Weight gain has been reported in 50–96% of breast cancer patients receiving adjuvant 
cancer treatment.79 A significant number of these patients gain more than 20 lb.79,80 
Weight gain has also been observed in prostate cancer patients who receive androgen 
deprivation therapy.81 The weight is gained in the form of sarcopenic obesity, or 
weight gain in the absence of lean tissue gain.80 Weight gain may be related to 
increased food intake to manage symptoms. It may also be related to decreased phys-
ical activity, or a modification of metabolic rate.79 Weight gain and being overweight 
have been associated with increased risk of cancer recurrence and mortality in breast 
cancer survivors.82 Current interventions for weight gain in patients include calorie 
restriction and exercise training.81

Substrate Metabolism
Cancer patients experience an increased rate of body protein breakdown (50–70%) as 
protein synthesis fails to keep up with protein breakdown. Muscle wasting  contributes 
to the fatigue, weakness, asthenia, and respiratory complications observed in patients 
with advanced cancer.83 These individuals are unable to conserve body protein stores. 
They break down muscle protein to provide energy for use in glucose synthesis by the 
liver.84 In healthy patients, the body attempts to spare proteins by using carbohydrates 
and fats as preferred sources of energy. However, the breakdown of protein in cancer 
patients occurs in an excessive manner. The tumor byproduct, proteolysis inducing 
factor (PTF), has been implicated in the increased turnover of body protein stores 
and appears to induce protein degradation and inhibit protein synthesis.85 A loss of 
30% body weight has been correlated with a decrease of 75% of skeletal muscle mass 
due to protein degradation.64

Cancer patients may also experience an increased rate of lipolysis, or the  breakdown 
of fat, and turnover of glycerol and fatty acids. Adipose tissue is broken down to 
 provide energy as the disease progresses; the loss of adipose tissue accounts for the 
greatest reduction in body mass. The increased breakdown of body fat can result in 
elevated blood lipid levels in cachectic patients. Lipid mobilizing factor, a tumor 
byproduct, may be responsible for this increased rate of lipolysis and seems to act 
directly on adipocytes, causing a release of free fatty acids and glycerol.84

Cancer patients may also suffer from abnormal glucose metabolism. Glucose 
 intolerance and abnormal insulin response have been frequently observed in patients 
with cancer-induced weight loss.65 In addition, insulin resistance has also been 
observed in patients with GI cancers, possibly due to insulin resistance or decreased 
pancreatic function.86 Tumors use glucose to produce large amounts of lactate which 
is converted back into glucose through gluconeogenesis in the liver (Cori cycle).84 
This process requires adenosine triphosphate (ATP) in order to function. This 
 contributes to hypermetabolism and further weight loss.

Diagnosing Malnutrition in Cancer Patients
Markers of nutrition status (serum albumin, total lymphocyte count, immune 
 competence, anthropometric changes, body composition) may be affected by the 
cancer and may serve to give an indication of the severity of the nutritional impact of 
the disease. Unfortunately, an acute phase response associated with the inflammatory 
effects of cancer may alter the levels of certain markers and this may limit their 
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 reliability. Current weight and weight history are the parameters most commonly 
used. However, this can also be unreliable in cancer patients due to fluid shifts and 
resultant edema.

Nutrition screening, should be employed to identify those patients who should 
undergo a more formal nutrition assessment, in order to identify early malnutrition. 
The American Society for Parenteral and Enteral Nutrition (ASPEN) and the 
American Dietetic Association (ADA) recommend that all cancer patients undergo 
nutrition screening as a component of their initial evaluation in order quickly to 
identify individuals at nutritional risk87,88 A clear picture of the patient’s nutritional 
status and objective and subjective data should be incorporated into the nutrition 
screening.88 The use of a single laboratory parameter or the use of current weight 
alone are not specific and should be combined with subjective measures to diagnose 
nutritional issues.88,89

Several evidence-based nutrition screening tools have been used in cancer patients 
to identify those who are at greatest risk for developing nutritional problems. The 
Patient Generated Subjective Global Assessment (PG-SGA) tool is a modification of 
the Subjective Global Assessment tool.90,91 It is divided into two sections; the first is 
completed by the patient and includes weight history, symptoms, dietary intake, and 
activity level, and the second is completed by the Nurse Practitioner and evaluates 
metabolic demand, disease in relation to nutritional requirements, and a physical 
assessment. A numeric score is calculated by adding the points obtained in sections 
one and two. The numeric scores can be used as a triage system to initiate a formal 
nutrition assessment, intervention, and follow-up.92 The PG-SGA numeric score, 
when repeated at subsequent time points, is useful to demonstrate small  improvements 
or deteriorations in nutritional status.93

Nutrition-Related Side-Effects of Cancer Treatment
Maintenance of nutritional status during cancer treatment is essential to increase the 
likelihood of successful completion of prescribed cancer therapies and to improve the 
patient’s quality of life during and after treatments. Adequate and appropriate 
 nutrition therapy can help slow or minimize reduction in body weight, reduce cancer 
treatment-associated side-effects, improve quality of life, diminish the risk of other 
co-morbid diseases, and increase the likelihood of survival 94,95 (Table 12-6).

Each anti-cancer treatment modality (surgery, chemotherapy, and radiation 
 therapy) presents risks to patients’ nutritional integrity. Eating problems experienced 
during chemotherapy are perceived by patients as being highly stressful.96 Surgery 
causes metabolic stress which can lead to hypermetabolism. This hypermetabolism 
contributes to muscle and fat breakdown leading to weight loss post-operatively.97 
Decreased dietary intake secondary to diet restriction and poor appetite add to this 
weight loss.63 Surgical resection that results in a change in anatomy of the GI tract 
may present mechanical barriers to food ingestion. Colon resections can lead to 
 diarrhea, malabsorption, and dehydration. Pancreatic surgery can affect pancreatic 
enzyme and insulin secretion, leading to metabolic consequences.63

Chemotherapy is highly toxic to rapidly dividing cells such as those that line the GI 
tract.63 Side-effects related to chemotherapy administration vary greatly. These drugs 
may impair food intake directly via “stomatoxic” reactions such as mucositis,  diarrhea, 
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and vomiting. Chemotherapy may also indirectly affect food intake due to issues of 
fatigue, pain, food aversions, and taste changes. Nausea and vomiting are among the 
most distressing side-effects associated with chemotherapy.63 Symptoms can occur 
prior to  treatment, during treatment, or 1–2 weeks later and can last from several 
hours to days.63

Similar to chemotherapy, radiation therapy is most toxic to cells with a high 
 turnover rate.63 Radiation to any portion of the GI tract can cause extreme  susceptibility 
to malnutrition. Greater that 70% of patients who receive radiation to the pelvic area 
experience acute inflammatory intestinal changes, including diarrhea, abdominal 
pain, and nausea.98 In some patients, this can progress to chronic radiation enteritis 
requiring lifelong medicating and dietary changes. Treatment-related side-effects of 
radiation to the head and neck, such as mucositis, xerostomia, taste change, and 
 dysphagia peak two-thirds of the way through treatment and, in some cases, can 
become permanent.99 Radiation therapy in the area of the thyroid can cause  permanent 
thyroid damage leading to changes in metabolism.100 Table 12-7 presents nutrition-
related interventions for common treatment side-effects experienced by cancer 
patients.101 These approaches are most effective when combined with  multidisciplinary 
intervention which includes pharmaceuticals.

Nausea and vomiting are the two of the most distressing side-effects of cancer 
treatment, occurring in 21–68% of advanced cancer patients. Nausea and vomiting 
are also the most likely side-effects of radiation treatment to affect nutrition status 
by  decreasing the amounts and types of food patients can eat during treatment. 
Uncontrolled nausea and vomiting can also interfere with the patient’s ability to 
receive cancer treatment. Medical management of nausea has greatly improved in the 
last decade.

Nausea is best treated prophylactically. Once vomiting has commenced it is more 
difficult to control.102 Prescribing a combination of several classes of anti-emetics is 
currently recommended as prophylaxis in the setting of highly emetogenic chemo-
therapy (American Society of Clinical Oncology and the Antiemetic Subcommittee 

Table 12-6 Key Nutrition Therapy Goals for Patients with Cancer

 • Reverse prior episodes of poor nutrition.
 • Prevent further nutritional decline.
 • Improve stamina and strength.
 • Maintain weight.
 • Support adequate calorie and nutrient intake.
 • Prevent weight loss and promote weight gain.
 • Prevent malnutrition, anorexia, and cachexia.
 • Reverse malnutrition and weight loss that have already occurred.
 • Improve body composition.
 • Enhance immune function.
 • Maximize tolerance to cancer therapies.
 • Improve functional or performance status.
 • Reduce fatigue.
 • Improve physical functioning and quality of life.

Source: Maureen Huhmann, DCN, RD, CSO and Theresa P. Yeo, PhD, MPH, ACNP, 2012. Used with permission.



Chapter 12 Cancer Prevention and Oncology Care 279

Table 12-7 Key Nutrition Interventions for Cancer Treatment Side-Effects

Symptom Intervention

Taste Changes  • Rinse mouth with baking soda prior to eating
 • Use plastic cutlery and dishes
 • Eat cool or room temperature foods
 • Tart foods, flavorful seasonings, and marinated foods

Xerostomia  • Fluids with meals, moisten and/or puree foods
 • Oral moistening mouthwash/gel
 • Papaya juice
 • Avoid: caffeine, alcohol, commercial mouthwashes

Stomatitis/Mucositis  • Bland, soft foods, easy to swallow foods
 • Cook food (especially vegetables) until they are soft and tender
 • Cut food into small pieces, or puree food in blender
 • Mix food with broth, gravies, or sauces to make them easier to 
 swallow

 • Capsaicin candy
 • Avoid: Acidic, spicy, rough, and salty foods

Diarrhea  • BRAT Diet (Bananas, Rice, Apple sauce, Toast)
 • Initially low fiber → slowly increase soluble fiber
 • Temporary avoidance of milk products (with the exception of yogurt)
 • Increase fluid intake (including juice and broth)
 • Prophylactic use of probiotics to prevent radiation-induced diarrhea
 • Avoid: High fat foods, caffeine, alcohol, tobacco, strong spices

Dumping Syndrome  • Small, frequent meals (every 2 hours)
 • Increase protein and fat content of meals
 • Fluids between meals
 • Limit simple carbohydrates

Constipation  • Gradually increase fiber rich foods (whole grains, bread, bran 
 cereals, fruits and vegetables)

 • 8–10 glasses of fluid daily
 • 4–8 oz of prune juice once or twice a day
 • Increase physical activity
 • Fiber supplement → Stool softener → Laxative

Nausea  • Fluids between meals
 • Cold foods may be better tolerated
 • Avoid: Foods with strong odors, high fat foods, strong spices

Vomiting  • NPO → Clear Liquid → Full Liquid → Soft
 • Maintain fluid intake (including juice and broth)

Early Satiety  • Limit excessive intake of fat and fiber
 • Small, frequent meals (every 2 hours)
 • Increase protein and carbohydrate content of meals
 • Fluids between meals

Bloating and gas  • Avoid gas forming foods: cabbage, onions, gum, beans, corn
 • Eat low fat and reduced fat foods

Source: Maureen Huhmann, DCN, RD, CSO and Theresa P. Yeo, PhD, MPH, ACNP, 2012. Used with permission.
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of the Multinational Association of Supportive Care in Cancer).103 There are also a 
variety of treatment regimens for anticipatory nausea and refractory or breakthrough 
nausea and vomiting. As nausea may be induced by smell, opening of food trays 
 outside of the patient’s room may reduce the impact of the smell prior to eating.

Other GI complications of cancer treatments (constipation, diarrhea, and bowel 
obstruction) are common problems in cancer patients. The causes of these symptoms 
can sometimes be hard to decipher. For example, diarrhea in a patient post-Whipple 
with pancreatic cancer receiving concurrent chemotherapy and radiation may be a 
result of malabsorption secondary to pancreatic enzyme deficiency. It may also be 
due to dumping syndrome as a result of gastric and upper GI surgery. Finally, it may 
occur as a side-effect of chemotherapy and radiation. Multidisciplinary intervention 
with a combination of dietary and pharmaceutical interventions can assist with the 
management of these symptoms. It is important to be realistic in the treatment plans 
of these patients as to what symptoms can be managed with dietary interventions 
alone and which require a multi-modal approach.

Cancer patients may also develop treatment-induced oral or intestinal mucositis, 
which is an inflammation of the lining of the mouth and GI tract and is a common 
side-effect of cancer chemotherapy and/or radiation therapy. Severe inflammation 
that leads to the development of lesions, ulceration, and bleeding can occur in the 
mouth, esophagus, and intestine. Patients can experience intense pain, cramping, 
nausea, and gastroenteritis. The severity and nature of the mucositis varies based on 
the patient’s treatment regimen. Among patients with mucositis, food and fluid intake 
may be drastically limited and nutrient absorption may be reduced. Clinically 
 significant oral mucositis negatively impacts virtually all head and neck cancer 
patients receiving radiation therapy. It also affects approximately 50% of hematologic 
stem cell transplant (SCT) patients and up to 25% of patients with epithelial 
 malignancies treated with cycled chemotherapy.104–106 A patient who develops mucosi-
tis in a previous cycle of chemotherapy is estimated to be four times more likely to 
develop mucositis in subsequent cycles. Oral mucositis related pain affects the 
patient’s ability to eat, drink, speak, and sleep.106 Table 12-7 summarizes key nutrition 
interventions for many of these common treatment-induced side-effects.

Maintaining Energy and Protein Intake
Nutritional status has an important effect on the patient’s quality of life and their 
tolerance of anti-cancer treatments. Early and sustained nutritional intervention is 
one of the most valuable adjuncts for the optimal management of cancer. Nurse 
Practitioners should work with patients to prevent weight loss, reduce muscle wast-
ing, and avoid nutrient deficiencies. Weight management and prevention of weight 
loss should be considered primary goals for cancer patients. Preventing weight loss is 
simpler, safer, and less expensive than trying to regain weight. Sufficient calories and 
protein should be provided to meet the nutritional and energy needs of each patient 
and to minimize protein catabolism and use of stored energy reserves.

In order to support protein synthesis, prevent the loss of lean body mass, and 
 minimize the magnitude of the nitrogen deficit, sufficient protein should be pro-
vided. Requirements for protein in most patients range from 1.0 to 1.5 g/kg/day. 
Carbohydrates should provide the primary source of energy and fat should represent 
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25–30% of calories, including sources of the essential fatty acids. The diet should also 
include adequate amounts of protein, vitamins, minerals, and trace elements. In 
 addition adequate dietary fiber and fluid intake should be ensured in order to manage 
constipation and diarrhea. For patients with inadequate ad libitum food intake, high-
protein and energy-dense oral nutritional  supplements may serve to increase energy 
and protein intake, improve nutritional status, and increase body weight and quality 
of life. They may serve to reduce the incidence and severity of anorexia, diarrhea, and 
radiation toxicity and treatment.107

Germ-Free (Neutropenic) Diet
Many chemotherapeutic agents cause myelotoxicity, which subsequently results in 
 neutropenia. Historically, a very restrictive, germ-free or neutropenic diet has been 
employed in neutropenic patients. These diets eliminated foods such as fresh fruits, 
vegetables, and yogurt.108,109 Recent data indicate no benefit to adherence to these 
diets.110–113 The use of the Food and Drug Administration (FDA)-approved food safety 
guidelines have been found to be more effective in preventing infection in  neutropenic 
patients. Adherence to these guidelines is also higher than with very restrictive diets. 
These guidelines recommend proper food handling, especially frequent hand wash-
ing. Food Safety tips to reduce risk of infection are listed in Table 12-8.

Summary: Role of nurse Practitioners
Nurse Practitioners, in collaboration with dietitians, play an important role in the 
nutritional management of cancer patients. Inadequate nutrition intake and 
 subsequent malnutrition are associated with increased mortality, poor treatment 
 tolerance, and poor response to treatment. The identification and management of 
cancer and treatment-related symptoms are vital to provide the best environment for 
adequate nutrient intake during and after treatment.

Table 12-8 Food Safety Tips for Cancer Patients to Reduce Risk of Infection

 • Fastidious cleaning of food preparation areas and surfaces.
 • Frequent hand washing and vigilant personal hygiene.
 • Wash hands before handling food, between handling raw and cooked food, and between 
dirty and clean dishes.

 • Wash hands after using the restroom, handling garbage, touching the garbage pail, 
coughing, sneezing, touching the hair or face, and after eating.

 • Cook all meats thoroughly.
 • Avoid serving meat on platters that held raw meat.
 • Avoid foods containing eggs if proper refrigeration was not maintained.
 • Avoid eating meats stored in a refrigerator for more than 48–72 hours.
 • Work surfaces and kitchen utensils should be disinfected frequently by washing with hot, 
soapy water.

 • Do not keep perishable foods such as milk, yogurt, and sandwiches at room temperature 
for more than 2 hours.

 • Hot food should be kept hot (above 165 °F), and cold food cold (under 40 °F).
 • Use chilled ingredients to prepare salads.

Source: Maureen Huhmann, DCN, RD, CSO and Theresa P. Yeo, PhD, MPH, ACNP, 2012. Used with permission.
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introduction
Nurse Practitioners working in acute, chronic, and home-care settings are in key 
positions to identify patients that require specialized nutrition support and to work 
with the nutrition support team to optimize nutritional outcomes. Nurse 
Practitioners typically assess nutritional status, recommend appropriate routes for 
nutrition  support, outline nutritional goals, and translate these recommendations 
into enteral nutrition (EN) and parenteral nutrition (PN) orders. This chapter 
 provides Nurse Practitioners with a comprehensive overview of both EN and PN, 
including indications, contraindications, types of formulas, administration meth-
ods, and appropriate monitoring tools and methods to identify, prevent, and treat 
 complications of EN. The chapter also describes the composition of PN formulas, 
macronutrient,  micronutrient, and fluid requirements, methods for monitoring and 
managing  complications associated with PN, and metabolic needs of patients 
receiving PN.

Enteral and Parenteral 
Nutrition Support
Jennifer M. Dolan, MS, RD, CNSC  
Nancy Sceery, LD, RD, CNSC  
Nancy Stoner, RN, MSN, CNSC 

13

O b j e c t i v e s

•  Describe the indications and contraindications for enteral nutrition (EN) and parenteral 
nutrition (PN).

•  Identify the appropriate enteral formula to meet a patient’s requirements.

•  Identify the most appropriate route for tube feeding administration based on a 
patient’s clinical condition.

•  Select appropriate monitoring tools and methods to identify, prevent, and treat 
complications of tube feeding.

•  Determine the composition of parenteral nutrition formulas and how the 
macronutrient, micronutrient, and fluid requirements are calculated.

•  Describe appropriate methods for monitoring and management of the complications 
associated with PN support including home PN.
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enteral nutrition Support
Enteral nutrition (EN) is a method of providing nutrition support to patients who 
have a functioning gastrointestinal (GI) tract. Short-term tube feeding is often used 
in acute-care settings for patients who are unable to maintain adequate oral intake 
due to impaired mental status, poor appetite, or other therapies that prevent eating 
such as mechanical ventilation. Guidelines established by the American Society of 
Parenteral and Enteral Nutrition (ASPEN) recommend initiating nutrition support 
when patients are expected to (or have) not received adequate oral intake for at least 
7 days.1 However, patients who are malnourished or stressed may require earlier 
 initiation of nutrition support. All patients should have EN initiated within 24–48 
hours of intensive care unit (ICU) admission.2 Most institutions provide nutrition 
screening for patients so that nutrition support can be initiated when appropriate.

Indications and Advantages of Tube Feeding
Patients with inadequate oral intake or for whom oral intake is contraindicated can be 
fed with a feeding tube. Careful assessment of GI functionality is crucial and should 
be documented before starting EN. Both the length (at least 100 cm) and the  functional 
capacity of the small bowel contribute to the success of EN.1 Advances in tube feeding 
have made EN possible in conditions previously thought to be  contraindications, such 
as acute pancreatitis and high-output proximal enterocutaneous fistulae.1,3 GI impair-
ment can be subtle; a cautious trial of tube feeding may be appropriate before  initiating 
PN2 (see Table 13-1 for indications and contraindications for EN). 

Enteral nutrition offers many potential advantages over PN including lower rates 
of infections, fewer metabolic complications, decreased hospital length of stay, and 
reduced cost.2,4 It has been proposed that the benefits of EN are, in part, due to a 
preservation of gut integrity.5 Studies in critically ill patients have  demonstrated 
decreased morbidity in those receiving EN compared with those given PN, and 

Table 13-1 Indications and Contraindications for Enteral Nutrition

Indications for EN Contraindications for EN

Impaired swallow function (e.g., neurological 
disease or oropharyngeal dysphagea)

Diffuse peritonitis

Inadequate oral intake 
Poor appetite
Increased metabolic needs (e.g., trauma,  
burns, wounds)

Intestinal obstruction

Acute pancreatitis Intractable vomiting or diarrhea

High output proximal fistula Paralytic ileus
Gastrointestinal ischemia
Short bowel syndrome
Severe malabsorption
Distal high output fistula
Severe gastrointestinal bleed
Refusal of nutrition support by the patient

Source: Jennifer M. Dolan, MS, RD, CNSC, 2012. Used with permission.
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 several meta-analyses studies demonstrate the superiority in outcomes of feeding 
with EN compared with PN across most disease states.6 EN should therefore be the 
nutrition support therapy of choice when feasible and safe.2

Nutritional Content of Tube Feeding Formulas
Enteral formulas are available in powder or liquid form and can be delivered in an 
open or closed system. Sterile liquid enteral formulas should be used in preference to 
powdered reconstituted formulas whenever possible.7

Caloric densities range from 1–2 kcal/mL. Most patients’ nutrient needs will be 
met using a 1–1.2 kcal/mL formula. More concentrated formulas are indicated for 
patients with volume constraints (e.g., heart or liver failure) or with very high calorie 
requirements (e.g., cystic fibrosis). Most products contain 70–85% water. Additional 
water to meet fluid requirements can be administered as water flushes through the 
tube during the day1 (see Case 13-1 for how to calculate the water flush requirement). 
Use of purified water or sterile water for formula reconstitution, medication dilution, 
and flushes should be considered in at-risk patients.7

EN formulas generally have osmolalities that are easily tolerated when administered 
correctly and therefore there is no reason to dilute a formula.7 Formulas with osmo-
lalities over 1000 mOsm may contribute to diarrhea but EN formulas of ≤ 700 mOsm 
(majority of tube feeding formulas) should not contribute to increased stool output.8

Carbohydrate
Carbohydrate and fat are the primary source of calories in EN formulas. Most patients 
will tolerate a standard formula that is 40–50% carbohydrate and 25–35% fat. EN 
formulas are lactose and gluten-free. Specialty formulas designed to improve glucose 
control in diabetic patients contain a lower concentration of carbohydrate and are 
supplemented with fiber. These formulas are useful in those patients with diabetes 
who cannot be controlled with insulin and a standard formula since they tend to be 
higher in fat and are more expensive. Speciality diabetic formulas are not required for 
all individuals with diabetes.1

Protein
Protein in EN formulas can be supplied as whole protein (polymeric), partially hydro-
lyzed protein (peptide-based), or fully hydrolyzed protein (crystalline amino acids) 
and range in content from 11 to 25% of total calories. Most patients tolerate poly-
meric formulas. Partially hydrolyzed formulas should be reserved for patients with 
malabsorption (e.g., pancreatitis, Crohn’s disease, or cystic fibrosis). Fully hydrolyzed 
formulas should be reserved for those with malabsorption who have failed a trial of 
partially hydrolyzed formulas. Substituting a hydrolyzed formula for a polymeric for-
mula has not been shown to be effective in reducing diarrhea in patients without 
documented malabsoprtion.6

Formulas with a specific amino acid composition or a low protein to calorie ratio 
formulas are available for patients with organ failure (e.g., high branched chain amino 
acid formulas for patients with liver failure or low protein formulas for patients with 
renal failure on dialysis.2 Recently, glutamine and arginine have been added to some 
EN formulas to meet the needs of “conditionally essential” amino acids. Glutamine is 
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essential for proliferation of mucosal cells and it can act as a respiratory fuel. Arginine 
is a nitric oxide precursor and may enhance wound healing and immune function. 
Patients with trauma, burns, and GI cancer requiring surgery seem to benefit most 
from glutamine-containing formulas.2,9 Surgical patients and those with wounds ben-
efit most from arginine. Arginine supplemented formulas should be used very cau-
tiously in patients with severe sepsis.2 Again, these special products are more 
expensive so it is best to use them only when needed.

Fat
The fat content of EN formulas varies. Formulas designed for patients with malab-
sorption are low in long-chain fats or are supplemented with medium chain triglyc-
erides (MCT) since these are more easily absorbed.10,11 High-fat formulas have been 
designed to limit carbohydrate intake for patients with diabetes and respiratory insuf-
ficiency; they contain 55% of total calories as fat. Historically, it was thought that low 
carbohydrate/high fat formulas resulted in less carbon dioxide production, but the 
data show that it is the total calorie load that affects carbon dioxide production more 
than individual macronutrient content.12

The fat component of EN formulas has recently been the focus of much research. 
Most tube feeding formulas now contain a mixture of omega-6- and omega-3-fatty 
acids in order to reduce inflammation.10,11,13 Single center studies have shown a ben-
efit of formulas supplemented with marine oils, but multi-center trials have shown no 
benefit of fish oil in the treatment of acute respiratory distress syndrome (ARDS) or 
sepsis.13–16

Fiber
Some formulas contain added fiber (up to 15 g/L). Many contain a mixture of fibers, 
both soluble and insoluble. Soluble fiber may reduce diarrhea by increasing stool bulk 
and providing a source of energy for colonocytes. Fiber has also been promoted for 
blood sugar control in patients with diabetes. Fiber increases the viscosity of formulas 
and can contribute to the clogging of feeding tubes, so fiber-containing formulas 
should be administered through a tube that is at least 10 French in diameter.1 Insoluble 
fiber should be avoided in critically ill patients, and both soluble and insoluble fiber 
should be avoided in patients at-risk for bowel ischemia or severe dysmotility.2

Vitamins, Minerals, and Trace Elements
Vitamins, minerals, and trace elements are all included in standard EN formulas. 
Most formulas meet the RDA for these nutrients in 1–1.5 liters. A vitamin and min-
eral supplement is appropriate for patients receiving less than the necessary volume 
to meet the requirements. Additional antioxidants (vitamin C and E) have been 
added to some formulas to treat specific diseases associated with oxidative stress.

Selecting Tube Feeding Formulas
Most institutions create a formulary that offers a few select formulas to meet most 
patients’ needs while limiting inventory. Modular components are available to sup-
plement EN formulas thereby modifying calorie and protein content better to meet 
many patients’ needs.
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The type and quantity of macronutrients (carbohydrate, protein, fat, and fiber) and 
micronutrients (vitamin, minerals, and trace elements) can vary among EN formulas. 
Formulas should be selected after defining a patient’s nutrient and fluid requirements 
(taking into consideration gut function and disease state).

Selecting Tube Feeding Route
It is important for Nurse Practitioners to consider the potential duration of tube feed-
ing prior to selecting the EN access device. Patients requiring only 4–6 weeks of ther-
apy should be managed with an oro/nasogastric or oro/nasoenteric tube, which can 
be placed with little risk to the patient.7,17 Patients who require long-term tube feeding 
should have a gastrostomy, jejunostomy, or gastrostomy with jejunal extension. This 
can be done percutaneously (PEG, PEJ, PEG-J) without general anesthesia by a 
 gastroenterologist or an interventional radiologist. Surgically placed tubes require 
anesthesia, so they are often inserted in conjunction with other surgeries such as 
tracheostomy. All of these methods of tube placement carry some risks which are 
minimized when an experienced physician is performing the procedure and the 
patient’s clinical and nutritional status is not severely compromised. PEG tubes may 
be utilized for feeding within 3 hours of placement in adults but there may be a delay 
in using surgically placed tubes.18 Contraindications for placement of gastrostomy 
and jejunostomy tubes include significant ascites, peritoneal dialysis, and recent ven-
triculoperitoneal shunt.17,19 Obesity may preclude endoscopic placement of feeding 
tubes.

Feeding into the stomach is most consistent with GI physiology and allows feeding 
to be administered without a pump.19 Gastric tubes are common in patients who 
receive home EN. Small bowel tubes, which are ideally placed past the ligament of 
Treitz, are used for patients with gastroparesis, gastric outlet obstruction, recurrent 
aspirations, severe pancreatitis, proximal enteric fistulas, and post-operative anasta-
motic gastroenteric stenosis.19 Either gastric or small bowel feeding is acceptable in 
the ICU setting. Small bowel feeding is preferred in patients with intolerance to gas-
tric feeding (e.g., gastric residual > 500 mL). Feeding tubes can be manually advanced 
into the small bowel at the bedside by trained staff. Radiologic and endoscopic tech-
niques are also used for small bowel tube placement. Finally, if a patient is undergoing 
abdominal surgery, naso-enteric feeding tubes should be directly placed in the oper-
ating room post-operatively to facilitate early enteral feeding. Radiographic confir-
mation of tube position should be made using a plain film of the abdomen prior to 
initiating EN. This is also the case when a tube is repositioned.7,17,19 The tube type, tip 
location, and external markings should be documented in the medical record and 
re-checked prior to each feeding.7 The exit site of naso-enteric feeding tubes should 
be marked at the time of the initial radiograph. If there is uncertainty regarding place-
ment, a radiograph should be considered to determine tube location.7

Ordering and Administering Tube Feeding
Standardized order forms should be developed for EN regimens to aid prescribers in 
meeting each patient’s nutritional needs and to improve order clarity. EN orders 
should include five elements: two patient identifiers, the formula, the enteral access 
device, the administration method, and rate. Order protocols may incorporate 
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 feeding advancement, transitional orders, and implementation of ancillary orders. 
The use of generic terms to describe EN formulas is encouraged. Patient transfer 
between and within healthcare environments requires clinician-to-clinician commu-
nication to promote the accurate transfer of the EN prescription.7

Tube feeding schedules should be designed around the patient’s clinical condition, 
physical activity, and the access device. Gastric feeding allows a large volume (200–
500 mL) of formula to be administered via a syringe or gravity drip.20 Patients may 
prefer to administer their tube feeding over a short period of time, three to five times 
daily, in a manner similar to eating meals. This method, referred to as intermittent 
gravity feeding, requires minimal equipment and encourages independence for 
patients receiving home EN. The small bowel cannot tolerate large volumes, so small 
bowel tube feedings must be administered with a pump over a prolonged time period 
(8–24 hours).19 Critically ill patients generally receive tube feeding continuously over 
24 hours. Patients who are more mobile are good candidates for tube feeding that is 
cycled nocturnally. This also allows patients who are transitioning to oral intake to 
avoid appetite suppression during the day.

Intermittent feedings are usually initiated at 100–200 mL over 20–40 minutes. The 
feeding is then advanced by 50–100 mL with every feeding until the eventual goal 
volume is tolerated. Continuous tube feeding is generally initiated at 20–30 mL/hour. 
The feeding volume is increased in a stepwise fashion by 10 mL/hour, every 6–8 
hours, to a goal rate by the second or third day, depending on patient tolerance. Mild 
bloating and loose bowel movements are common when tube feeding is initiated.  
If the patient shows any signs of severe feeding intolerance, such as diarrhea  
(>500 mL per shift), elevated gastric residuals (>500 mL), or vomiting, the adminis-
tration should not be further advanced and may be discontinued temporarily during 
an appropriate clinical evaluation.1,3

Administering Medications
It is imperative that Nurse Practitioners understand safe practice guidelines and proper 
medication administration principles to ensure optimal medication and tube feeding 
absorption.19–21 Medication Administration guidelines are shown in Table 13-3.

Table 13-3 Medication Administration Guidelines

●● Consult the pharmacy regarding availability of liquid medication and safety of crushing tablets.
●● If crushing a medication, crush finely and disperse in warm water if clinically appropriate.
●● Do not crush enteric coated, sustained released, or timed-released tablets or capsules.
●● Use the liquid form of medication whenever possible.
●● Do not mix medications together.
●● Each medication should be administered separately.
●● Medications should not be mixed with enteral formulas.
●● Flush the feeding tube before and after each medication is administered and one final time 

prior to resuming enteral nutrition.
●● Consult the pharmacy on the timing of medications in relationship to the feeding to avoid 

drug-nutrient reactions.
●● Consult the pharmacy before administering drugs through a small bowel feeding tube.
●● Identify medications that require an acidic stomach pH for proper absorption.

Source: Jennifer M. Dolan, MS, RD, CNSC, 2012. Used with permission.
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Monitoring and Complications
Nurse Practitioners are typically responsible for the ordering and monitoring of 
nutrition support in acute, chronic, and home-care settings, which may also include 
annual follow-up visits in the primary care setting. Morbidity, mortality, length of 
hospital stay, and costs are important outcome measures to monitor the efficacy of 
EN support. Feedings received should be compared with prescribed calorie and 
 protein goals. Adjustments in prescriptions should be based on changes in clinical 
status and activity. In critically-ill patients, there is no difference in outcome between 
those who receive trophic (i.e., < 20 mL/hour) vs. full energy nutrition for the first 
week.22 Efforts to provide greater than 50–65% of caloric goals by the second week 
results in maximal clinical benefit of EN.2 Clinical monitoring of patients receiving 
tube feeding should include metabolic, GI, and mechanical assessment as described 
in Table 13-4.2,7,19,20,23

Enteral Nutrition Summary
Tube feeding offers a method of nutrition support to patients who are unable to con-
sume adequate nutrition but have a functional GI tract. There are many advantages to 
EN over PN, and therefore EN should be used whenever feasible and clinically safe. 
There are a wide variety of formulas, tubes, and administration methods. Detailed 
assessment of the patient’s clinical condition, nutrient requirements, and activity level 
will direct Nurse Practitioners in selecting the feeding route, formula, and admin-
istration method. Monitoring metabolic, mechanical, and GI tolerance to tube feed-
ing will guide Nurse Practitioners in making adjustments in tube feeding therapy. 
Following these principles, tube feeding can support patients successfully for as long 
as the  therapy is indicated.

Parenteral nutrition Support
Parenteral nutrition (PN) is an intravenous form of nutrition indicated in patients 
requiring long-term therapy or who have extreme metabolic stress and high demand 
for nutrients who cannot sustain themselves with oral/EN. Macronutrient compo-
nents include amino acids, dextrose (glucose), and lipids (long chain triglycerides). 
Micronutrients include vitamins, minerals, and trace elements. PN is formulated to 
provide complete nutrition with adjustments to support additional needs such as 
wound healing.

Nurse Practitioners working in hospital settings, especially GI surgery and surgical 
oncology services, are very involved in the management of patients receiving PN. 
These Nurse Practitioners typically order PN and determine the administration 
route, monitor all medical and nutritional indices, and provide discharge instruc-
tions. Nurse Practitioners working in out-patient settings also provide patient 
 education and may admit patients with catheter-related bloodstream infections who 
are receiving home PN. This section aims to help Nurse Practitioners determine indi-
cations and contraindications for PN, the appropriate composition of PN formulas, 
and how the  macronutrient, micronutrient, and fluid requirements are calculated. 
Nurse Practitioners will understand monitoring methods for and management of the 
 complications associated with PN support, including home PN support.
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Case 1: Enteral Nutrition Step-by-Step Approach

ST is a 76-year-old female who suffered a massive stroke. She had a G-tube placed. Plan 
is to discharge ST to a nursing home. She is 62” (157 cm) and 120 lb (54.5 kg). Her skin 
is intact.

Step Formula Patient Example

 1.  Calculate daily 
calorie requirement

Harris–Benedict: 
[655 + 9.6 (Wt) + 1.8 (Ht) 
– 4.7 (age)] × 1.3 or 
25–30 kcal/kg

[655 + 9.6 (54.5) + 1.8 (157) 
– 4.7 (76)] × 1.3 = ~1400 kcal 
25 kcal/kg = ~1400 kcal/day

 2.  Calculate protein 
requirement

1 g/kg/day ~55 g protein per day

 3.  Calculate water 
requirement

100 mL/kg 1st 10 kg +  
50 mL/kg 2nd 10 kg + 
15 mL/kg remainder of 
weight

~2000 mL/day

 4.  Select enteral 
formula

See Table 13-2 for review 
of EN formulas

Standard polymeric formula 
with or without fiber

 5.  Calculate goal 
volume of formula 
needed to meet 
calorie goal

Kcal requirement ÷ kcal/L 
of formula = total L formula 
needed

1000 kcal/L ÷ 1400 kcal/
day = ~1.4 L/day

 6.  Calculate amount of 
protein that will be 
provided from 
formula that was 
determined to meet 
calorie requirement

L standard polymeric 
formula × g protein/L

1.4 L standard polymeric 
formula × 40 g protein/l = 56 g 
protein

 7.  Determine if 
additional protein is 
required to meet 
protein goal

Protein requirement minus 
amount of protein in goal 
volume of formula needed 
to meet kcal requirement

55–56 g = negative 1 g

 8.  Calculate water 
content of goal EN

Total volume (mL) of 
formula × % water in 
formula

1400 × 0.85 = ~1200

 9.  Calculate additional 
water requirement

Water requirement minus 
water provided from 
formula

2000 – 1200 = 800 mL

10.  Determine EN 
regimen

Intermittent: total volume 
÷ 4 to 6 Continuous: total 
volume ÷ 12 to 24 h

1400 ÷ 4 = ~350 mL 4 × /day 
1400 ÷ 6 = ~235 mL 6 × /day
1400 ÷ 12 = ~120 mL/h over 12 h
1400 ÷ 24 = ~60 mL/h over 24 h

11.  Determine water 
bolus requirement

Additional water 
requirement divided every 
4–6 h

800 ÷ 4 = 200 mL every 6 h or 
800 ÷ 6 = 150 mL every 4 h

Source: Jennifer M. Dolan, MS, RD, CNSC, 2012. Used with permission.
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Indications and Contraindications
Oral/EN nutrition is always the preferred route to sustain nutrition and support 
immune function. However, adequate and consistent nutrition is paramount to heal-
ing, and when the gut cannot be used for full nutrition support, PN nutrition should 
be used to compensate. There are clear indications for chronic home PN, but contro-
versy exists as to when to start PN for patients in the ICU.2,24,25 PN is contraindicated 
when the GI tract is functional and safe for use, where prognosis is inconsistent with 
aggressive nutrition support, or in any condition where the risks outweigh the bene-
fits.1,26,27 Indications and contraindications for PN are shown in Table 13-5.

Determining Energy Requirements
Estimation of energy needs is difficult even in the healthy non-stressed individual, 
and becomes even more complex during illness and injury. Yet an accurate estimate 
of energy needs is critical in order to avoid the complications associated with over- 
and underfeeding. Starvation, a compensatory survival mechanism, is marked by 
reduced metabolic rate and protein preservation.28 Stress and acute illness differ from 
starvation in the metabolic use of substrates associated with catabolism. The stress 
response is characterized by increased energy expenditure, protein catabolism to sup-
port gluconeogenesis (production of glucose from protein), and hyperglycemia 
related to catecholamine and glucocorticoid increase that outweighs an increase in 
hyperinsulinemia. A number of different methods and formulas have been derived to 
aid in determining energy expenditure and calorie needs for healing.2,29,30 One of the 
most universally accepted formulas is 20–30 kcal/kg/day, which meets the majority of 

Table 13-5 Indications and Contraindications for Parenteral Nutrition Support

Indications for PN Contraindications for PN

Paralytic ileus Expected therapy < 7 days

Mesenteric ischemia High-risk of line sepsis

Distal small bowel obstruction Terminal prognosis where PN poses more risk than 
benefit or where goals of care are comfort only

High output distal intestinal fistula Functioning gut

Malabsorption refractory to elemental 
gut feeding

Pancreatitis responsive to enteral feeds

Unable to obtain safe enteral access 
(e.g., uncorrectable coagulopathy, severe 
thrombocytopenia, severe neutropenia, 
anatomic defect)

Adaptive short gut where PO is adequate

Radiation enteritis If a patient declines

Chronic intestinal pseudo-obstruction

Short gut syndrome

Refractory nausea and vomiting

Stool output >1 liter

Source: Nancy Lee Sceery, RD, LD, CNSD, 2012. Used with permission.
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patient’s needs. Higher levels may be warranted with hypermetabolism. However, 
organ function must be monitored closely to assure tolerance to the increased meta-
bolic load.2,20,28,31,32 It is important to reassess energy requirements based on changes 
in clinical status on a regular basis, especially if there is an acute change in patient 
status. Daily protein, energy, and fluid requirements are shown in Table 13-6.

Macronutrients
PN solutions contain either all three macronutrients (dextrose, amino acids, and 
lipids — 3-in-1 — referred to as a total nutrient admixture [TNA]) or amino acids 
and dextrose (2-in-1) with intravenous fat emulsion (IVFE) administered separately. 
A mixed fuel system (carbohydrate, protein, and fat) best supports the overall nutri-
tional needs of the human body.1,33,34

Carbohydrate
Carbohydrate, the body’s primary fuel substrate, is supplied as dextrose monohydrate 
in PN solutions. The stock solution is 70%, but safe, final concentrations range from 
5 to 25%.33–36 Dextrose monohydrate yields 3.4 kcal/g. A 10% solution yields 100 g of 
carbohydrate per liter. The minimal need for central nervous system function, pre-
vention of ketosis, and protein sparing is approximately 2 mg/kg/minute or 100 g dex-
trose per day. Higher dextrose concentrations can be used when fluid volumes need 
to be restricted.26–28,37

Dextrose infusion should be limited to 7 mg/kg/minute in stable patients  
and < 4 mg/kg/minute in the critically ill patients to ensure substrate oxidation.1,26,28,31 
This includes dextrose from PN, IVF, and medication solvents. When the glucose 
oxidation rate is exceeded, undesirable fat synthesis occurs, resulting in hepatic stea-
tosis which if left untreated, may progress to liver failure. Complications of overfeed-
ing dextrose include hyperglycemia, excess carbon dioxide production, hepatic 
steatosis, and electrolyte aberrations. In general, overall carbohydrate should not 
exceed 60% of total kcal needs, 7 mg/kg/minute, or 350–400 g/24 hour bag.

Lipids
Intravenous fat emulsions (IVFE) are composed of aqueous suspensions of soybean 
or safflower oil, egg yolk phospholipid as the emulsifier, and glycerol in addition to 
phosphorus and vitamin K.38 They supply the essential fatty acids (EFAs) (linoleic 

Table 13-6 Daily Protein, Energy, and Fluid Requirements for the Adult

Protein
Maintenance 0.8–1 g/kg
Catabolic patients 1.2–2 g/kg
Chronic renal failure (renal replacement therapy) 1.2–1.5 g/kg
Acute renal failure + catabolic 1.5–1.8 g/kg

Energy
Total calories 20–30 kcal/kg

Fluid 30–40 ml/kg

 Source: Mirtallo.21 Used with permission.
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and α-linolenic acid), required for immune function, calories to spare protein for 
repletion or tissue synthesis, and are indicated where a reduction in carbohydrate 
load is desirable (e.g., persistent hyperglycemia).26,37,39,40,41 Because of the egg yolk 
phospholipid, IVFE are contraindicated in patients with documented egg allergies. 
IVFE are also contraindicated in those with hypertriglyceridemia-induced pancreati-
tis or serum triglyceride values >400 mg/dL.

IVFE are available in 10, 20, and 30% concentrations. Ten and 20% concentrations 
are used for infusion with 2-in-1 solutions and 30% concentrations are used for com-
pounding 3-in-1 solutions.34,36,41 A 10% emulsion provides 1.1 kcal/mL, a 20% emul-
sion provides 2 kcal/mL, and a 30% emulsion provides 3 kcal/mL. Use of 20% IVFE 
may be beneficial in reducing the risk of hypertriglyceridemia.41

About 10% of calories per day (or 500 mL of 20% lipid weekly) from IVFE provides 
enough linoleic acid to prevent EFA deficiency (EFAD).1,26,27 To reduce adverse events, 
limit IVFE to <1.5 g/kg/day, <0.11 g/kg/hour or <15–30% of total  calories infused over 
12–24 hours.41 This includes lipid from propofol (10% IVFE). For patients receiving 
long-term PN, administering lipids every other day or two to three times a week may 
mitigate the potential for parenteral nutrition-associated liver disease (PNALD).

Protein (Amino Acids)
Protein is an essential substrate for tissue synthesis, wound repair, immune support, 
and lean body mass preservation. When calories are inadequate, protein will be bro-
ken down and used as an energy source. This can result in delayed wound healing. 
Enough protein should be provided to ensure nitrogen sparing, while dextrose and 
lipids are provided to meet energy expended.1,28,39 Parenteral protein contains a mix-
ture of essential and nonessential amino acids ranging in concentration from 3 to 
20%. A 10% solution of amino acids supplies 100 g of protein per liter. Each gram of 
protein supplies 4 calories. In general, 15–20% of the total energy prescription should 
be supplied as protein, though protein is often prescribed based on body weight and 
stress level.33,35,37,42 The average adult requires 0.8–1 g/kg/day for health maintenance. 
Critically ill patients with trauma, burns, sepsis, or those with wounds are hypercata-
bolic, so higher amounts of protein are indicated.1,2,20,43,44 Calculations to determine 
nitrogen balance are shown in Table 13-7.

Providing more than 1.5 g/kg of protein has not been shown to significantly improve 
nitrogen retention, and excess protein can prompt azotemia, acid–base aberrations, 
and dehydration.28,43,44 A rising BUN with normal creatinine may reflect impending or 
existing dehydration or protein overload. Nitrogen balance studies can be a useful tool 
in assessing protein needs and should be conducted on all patients where there is a 
concern for hypercatabolism. A negative nitrogen balance may indicate the need for 

Table 13-7 Calculating Nitrogen Balance

Calculate nitrogen intake = Protein intake (g/day) ÷ 6.25

Calculate nitrogen output =  24 h urine urea nitrogen (g/day) + 4 g (insensible losses)  
+ 2 g/L (diarrhea or wound vacuum drainage)

Calculate nitrogen balance = Nitrogen intake (g) – nitrogen output (g)

Source: Nancy Lee Sceery, RD, LD, CNSD, 2012. Used with permission.
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more protein and/or more overall calories to spare protein. The goal is 2–4 g of posi-
tive nitrogen per day for anabolism, though this may not be achievable in severely 
hypercatabolic states. In this case, the goal shifts to minimizing negative nitrogen 
 balance. 

Fluid and Electrolyte Requirements
Once the macronutrient portion of the PN prescription has been established, the  
day-to-day management focuses on the fluid and electrolyte needs of the patient. 
Electrolytes are added to PN solutions in amounts sufficient to account for substrate 
metabolism. Electrolyte requirements will vary depending on the patient’s fluid sta-
tus, disease state, and organ function. Noting the electrolyte composition of hydra-
tion fluids and serum chemistry trends prior to PN implementation may be a useful 
guide in formulating the initial PN formula.1,33 Exceeding thresholds for the electro-
lytes or minerals may alter the stability of the solution.

Some institutions use maximally concentrated PN formulations with additional IVF 
for hydration as needed since in-patients often receive other IVF for medication infu-
sions. Otherwise, total volume should include maintenance fluid plus fluid to accom-
modate drainage (e.g., output from fistulas, ostomies, wounds, or fecal managers) and 
insensible losses from the skin and respiratory tract. Young adults require approximately 
30–40 mL/kg/day, while older adults require approximately 20–30 mL/kg/day.1,26,35 Daily 
weights are essential to assess fluid status. Weekly gain or loss greater than 3–4 lb (1.8 kg) 
generally represents fluid retention or loss and not tissue synthesis. Vital signs and phys-
ical examination changes (e.g., edema, ascites, and skin turgor) also offer evidence of 
fluid status. Daily mineral and electrolyte requirements in PN are shown in Table 13-8.

Table 13-8 Daily Mineral and Electrolyte Additions to Adult Parenteral Nutrition Formulations

Electrolyte
Standard requirement 
(per day)*

Sample starting 
dose (per day)

Max dose 
(per liter)

Max dose 
(per day)¶ 

Calcium 10–15 mEq 10 mEq 15 mEq 15 mEq

Magnesium† 8–20 mEq 16 mEq 16 mEq 40 mEq

Phosphorus‡ 20–40 mmol 28 mmol (as either 
NaPhos or Kphos)‡

20 mmol 48 mmol

Sodium 1–2 mEq/kg + replacement 100 mEq/day§ 150 mEq 150 mEq

Potassium 1–2 mEq/kg + replacement 70 mEq/day§ 100 mEq 100 mEq

Acetate As needed to maintain 
acid–base balance

Adjusted per patient 
need

Chloride As needed to maintain 
acid–base balance

Adjusted per patient 
need

* Standard intake ranges based on healthy people with normal losses.
† Magnesium sulfate provides 8.12 mEq/g of magnesium.
‡ NaPhos contains 4 mEq sodium/ml and 3 mmol Phos/ml; Kphos contains 4.4 mEq potassium/ml and 3 mmol 
Phos/ml.
¶ Additional requirements should be reviewed with your nutrition support pharmacist to avoid unstable solutions.
§ Include the cation used for phosphate salt.
Source: Adapted from Mirtallo21 and Mueller.33
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Calcium, Phosphorus, and Magnesium
Calcium, phosphorus, and magnesium are cofactors for enzymes in the metabolism 
of macronutrients. When PN (or any dextrose containing IVF) is initiated, these 
three minerals may shift intra-cellularly especially in malnourished patients. 
Phosphorus and magnesium requirements are increased in patients with losses from 
fistulas or diarrhea. All three must be closely monitored and repleted prior to PN 
initiation and advancement.

Calcium is essential for normal muscle contraction, nerve function, blood coagu-
lation, and bone mineralization. Typical calcium doses can range from 4.5 to 
15 mEq/day. Sixty percent of serum calcium is bound to albumin. In the presence of 
low serum albumin levels, total serum calcium needs to be adjusted. A better 
method is to use serum ionized calcium as it is the most accurate way to assess cal-
cium  status. Calcium supplementation in the PN should be based on the ionized 
calcium level.

Adjusted calcium = [(4.0 − serum albumin) × 0.8] + serum calcium

Phosphorus is an integral component of adenosine triphosphate (ATP). Severe 
hypophosphatemia can result in muscle, respiratory, or cardiac compromise, and 
ultimately to death if not monitored and repleted correctly.42–46 Typical dosing ranges 
from 10 to 40 mmol/day. All electrolyte additions to a PN bag have limits due to sta-
bility; however, calcium and phosphorus are unique due to the potential for fatal 
calcium/phosphorus precipitates. It is imperative to follow safe guidelines for electro-
lyte additives and to consult with a pharmacist if any questions exist.21,34,36

Magnesium functions in all reactions involving ATP. Magnesium, also bound to 
albumin, can appear falsely low with hypoalbuminemia. Baseline dosing for magne-
sium sulfate is 8–20 mEq/day.

Sodium, Potassium, Chloride, and Acetate
Baseline sodium dosing is 1–2 mEq/kg. Requirements may be higher with excess 
nasogastric, urinary, ostomy, or fistula output, whereas restrictions may be warranted 
with renal, cardiac, or hepatic dysfunction.

Baseline potassium dosing is 1–2 mEq/kg. Hypokalemia may result from diuretics, 
amphotericin B, nasogastric suction, vomiting, excess stool output, and/or rapid 
refeeding of dextrose. Organ dysfunction and medications such as cyclosporine, 
 bactrim, tacrolimus, and potassium-sparing diuretics may cause hyperkalemia. 
Potassium is given for the metabolism of substrates within the PN bag plus any ongo-
ing losses. Acute deficits of potassium should be corrected by giving separate i.v. infu-
sions of potassium.

Sodium and potassium may be added to PN in the form of chloride or acetate salts 
to maintain acid–base balance. In patients with upper GI losses, chloride needs are 
elevated, whereas acetate needs are elevated in those with lower GI losses. Acetate is 
converted to bicarbonate in the liver; bicarbonate should never be added to PN solu-
tions since it is not compatible with other additives. A reasonable way to begin a PN 
formula is to split the acetate and chloride evenly (i.e., if the total PN sodium is 
100 mEq, give 60 mEq NaCl and 40 mEq Na acetate, assuming normal acid-base 
 balance) and then adjust daily as needed.
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Vitamins, Minerals, and Trace Elements
Vitamins, minerals, and trace elements are essential cofactors for metabolism. 
Their routine addition to the PN solution is necessary to sustain endogenous levels 
and prevent deficiencies. Iron is not routinely recommended in patients receiving 
PN due to risk of infection, anaphylaxis and a potential for destabilization. 
However, in patients receiving long-term PN, or those with iron deficiency  anemia, 
iron  supplementation may be indicated at 25–50 mg/month (or 10 mg/week).47 
Iron dextran MUST be used as a test dose prior to administration. It is not recom-
mended that i.v. iron be added to 3-in-1 solutions21 (Tables 13-9 and 13-10). In the 
event that vitamin, mineral, or trace element deficiencies develop, or a patient pre-
sents for PN with pre-existing deficiencies,  individual nutrients can be supplemented 
in the PN solution without exceeding the maximum dose.

Table 13-9 Adult Parenteral Multivitamins: Guidelines and Products

Vitamin FDA requirements MVI adult Infuvite adult (10 ml)

A (retinol) 3300 USP units 3300 USP units 3300 USP units
D 200 USP units 200 UPS units* 200 USP units†

E 10 USP units 10 USP units 10 USP units
B1 (thiamin) 6 mg 6 mg 6 mg
B2 (riboflavin) 3.6 mg 3.6 mg 3.6 mg
B3 (niacinamide) 40 mg 40 mg 40 mg
B5 (dexpanthenol) 15 mg 15 mg 15 mg
B6 (pyridoxine) 6 mg 6 mg 6 mg
B12 (cyanocobalamin) 5 µg 5 µg 5 µg
C 200 mg 200 mg 200 mg
Biotin 60 µg 60 µg 60 µg
Folic acid 600 µg 600 µg 600 µg
K 0 units 150 µg 150 µg

* Vitamin D
2
 (ergocalciferol) and

† Vitamin D
3
 (cholecalciferol).

Source: Jennifer M. Dolan, MS, RD, CNSC and Nancy Lee Sceery, RD, LD, CNSD, 2012. Used with permission.

Table 13-10 Daily Trace Element Requirements

Trace Element
ASPEN Recommendations
(per day) GI Losses

Chromium 10–15 µg 20 µg/day
Copper 0.3–0.5 mg 0.5 mg/d
Manganese 60–100 µg n/a
Selenium 20–60 µg n/a
Zinc 2.5–5 mg* 12 mg/L of small bowel losses

*Additional 2 mg/day in hypermetabolic states.
Source: Mirtallo.21 Used with permission.
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Medications
PN solutions are designed to deliver nutrients, not medications. Therefore, PN is con-
sidered a medication in and of itself with stringent stability, sterility, and safety guide-
lines.21,34,36,37 With a few exceptions, medications should not be added to the PN solution 
due to potential instability and incompatibility.21,37 Heparin, insulin, H2 receptor antag-
onists, and octreotide are safe to add when necessary. Regular insulin is the only insulin 
that can be added and warrants frequent glucose monitoring.1 All components of the 
PN solution should be added in the pharmacy rather than at the bedside to minimize 
the risk of infection and/or instability, though patients receiving home PN may add 
insulin and a multivitamin just prior to administering PN.21

Access
PN may be administered centrally or peripherally. The route of administration will 
depend on the length and goals of therapy, nutritional requirements, availability of i.v. 
access, severity of illness, and fluid status. Central access for administering PN can be 
obtained via the subclavian or jugular veins using a temporary central venous access 
device (CVAD) or via the basilic or cephalic vein using a peripherally inserted central 
catheter (PICC).1 A tunneled catheter or implanted port may also be used for long-
term access. The most common complications associated with the percutaneous 
placement of a CVAD are pneumothorax and arterial rupture. A chest X-ray should 
be obtained before using a newly placed CVAD to ensure that the line was correctly 
placed and no internal injuries occurred during insertion. The tip of a CVAD must be 
located in the distal superior vena cava adjacent to the right atrium to reduce the risk 
of catheter-related deep venous thrombosis.26,48 With central line administration, the 
osmolarity is rapidly diluted by the high rate of blood flow returning to the heart, so 
there is no need to restrict substrate content.1,48–50

Substrate and electrolyte content is limited in peripheral PN (PPN) osmolarity due 
to constraints and the risk of phlebitis. Final dextrose concentration must be ≤10% 
and amino concentration between 3 and 4% to mitigate risk of phlebitis and maintain 
<900 mOsm/l.1,49,50 PPN is reserved for short-term support (7–14 days) as a bridge 
back to oral/EN. PPN may not provide adequate calories and protein for hypermeta-
bolic, fluid-restricted patients. However, it can prevent catabolism until GI function 
returns or central access is obtained.20,21,26,37 The osmolarity of a PN solution can be 
estimated as follows:50

Osmolarity (mOsmol/L) =  [(grams dextrose/L × 5) + (grams amino acid/L × 10)  
+ (mEq cations/L × 2)]

The PN Prescription
The base solution can be specified by the actual grams of dextrose, fat, amino acids, 
and calories, or it can be prescribed as final concentrations. Individual electrolytes and 
minerals can be specified, or a selection can be made from several standard  solutions. 
A reasonably safe starting formula (per liter) for most patients is 1 g amino acid per kg, 
100 g dextrose, and 25–50 g lipid. In most institutions, the PN prescription is ordered 
for a 24-hour period. In most patients, the goal concentration can be achieved within 
the second to third day, depending on the patient’s nutritional status and metabolic 
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tolerance. Serum blood glucose levels should be controlled and all electrolytes within 
a reasonable limit of normal before advancing the PN concentration.40,44,51

All patients should first receive PN infused over 24 hours. Patients who are clini-
cally and metabolically stable may then progress to cycled PN to allow for more phys-
iologic feeding, freedom from the pump, increased ease of mobility, facilitation back 
to oral intake as GI status permits, and improved quality of life. A typical cycle runs 
over 10–16 hours. Cyclic PN facilitates the hepatic mobilization of synthesized fat by 
allowing insulin concentrations to decrease.1,26,52,53

As GI function returns, patients can be transitioned to EN or an oral diet. When 
EN/oral intake approaches 50% of estimated needs, calorie and protein levels in the 
PN can be decreased in a proportionate manner. Continue to wean down PN as oral/
enteral intake increases, and discontinue PN once the patient is tolerating at least 75% 
of nutrient needs on a consistent basis.1

Monitoring and Management of Complications
Infectious Complications
Infection is a significant complication associated with the use of PN. A sudden change 
in the patient’s temperature, especially in combination with new onset rigors, leuko-
cytosis, or unexplained hyperglycemia, may be an indication of catheter-related 
blood stream infection (CRBSI). The catheter may be the primary source of infection 
or may be seeded by a remote source.48,54 Ideally the access device should be removed 
and re-sited. For those patients with difficult access and/or on permanent PN, a long-
term CVAD may be treated in situ providing the patient’s symptoms improve after 
treatment is initiated. The main risk of leaving the catheter in place for patients who 
do initially respond to antibiotics is the risk of recurrent bacteremia. The prevalence 
of CRBSI can be reduced with proper catheter insertion technique and strict adher-
ence to catheter care protocols.54,55

Metabolic Complications

Refeeding Syndrome Refeeding syndrome is a series of dangerous electrolyte 
aberrations and fluid shifts that can occur with rapid or high dose initiation of PN, 
primarily carbohydrate.1,28,42,43,45,46 In any situation of prolonged, inadequate oral 
intake, refeeding nutrients promotes intracellular uptake of electrolytes and 
minerals for substrate metabolism that can result in decreased serum levels. This 
dramatic shift may cause generalized fatigue, lethargy, muscle weakness, cardiac 

Parenteral Nutrition Sample Taper Schedule

●● Day 1: 24 hours.
●● Day 2: 18 hours with a 1 hour taper up and 1 hour taper down.
●● Day 3 (and thereafter): 12 hours with a 1 hour taper up and a 1 hour taper 

down.
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dysfunction, and ultimately death if not prevented or if left untreated. The risk can 
be minimized with judicious monitoring and conservative initiation of PN. Fluid 
status, weights and serum potassium, phosphorus, and magnesium levels must be 
closely monitored and repleted aggressively as needed. This syndrome can also 
occur in severely malnourished patients when EN is initiated and patients are 
overfed.2,32,35,43,45,46

Glycemic Control Untreated, refractory hyperglycemia correlates with increased 
morbidity and mortality. Close monitoring and intervention have been shown to 
decrease the risk of infection and improve patient outcomes. Initially, blood glucose 
levels should be checked every four to six hours. A prudent goal is to maintain plasma 
glucose levels ≤150 mg/dL for critically ill patients and ≤180 mg/dL for non-critically 
ill patients. However, close collaboration with the medical team and/or endocrinology 
service is recommended.40,52

PN-associated hyperglycemia may be treated with a combination of basal, pran-
dial, and correction insulin. Basal insulin is exogenous insulin required for patients 
with insulin deficiency to maintain blood sugar levels while NPO; it is typically pro-
vided as a long-acting insulin and administered subcutaneously once or twice daily. 
Prandial insulin is the insulin required to cover the dextrose in the PN (e.g., 0.1 units/g 
of dextrose); it is usually given in the form of regular insulin added directly to the PN 
solution. Insulin should be added to PN in a dose to cover only the dextrose; PN 
should not be used as a substitute for an insulin drip. Insulin should be added in 
incremental doses, and blood glucose should be monitored frequently until the 
appropriate dose is determined. Correction insulin is insulin given to treat unex-
pected hyperglycemia; it is usually given in the form of short-acting insulin adminis-
tered subcutaneously based on a sliding scale. In some instances, it may be necessary 
to reduce dextrose calories and replace them with lipid calories to achieve glycemic 
control.1

Hypoglycemia may occur in patients if an excessive amount of insulin is added 
to  the PN solution or after abrupt discontinuation of high-dextrose PN infusion 
(“rebound” hypoglycemia). Decreasing the PN rate of infusion by 50% over the 
1  hour prior to discontinuation may prevent hypoglycemia, though some patients 
tolerate abrupt discontinuation if needed. Blood glucose level should be checked 
two hours after the PN solution is discontinued to rule out rebound hypoglycemia 
until glucose is stable.

Fluid and Electrolytes PN solutions can be maximally concentrated as needed for 
those with volume constraints or diluted to meet fluid requirement depending on 
institution-specific protocols. Any electrolyte abnormalities should be corrected 
prior to PN initiation. Close monitoring of electrolytes, especially potassium, 
magnesium, and phosphorus during the first few days of PN is essential. Correction 
of severe electrolyte imbalances must be made promptly with i.v. replacement to 
avoid serious complications as described previously. Table 13-11 lists recommended 
guidelines for monitoring patients receiving PN.1,35,56



Case 2: Parenteral Step-by-Step Approach

A 52-year-old female with a history of ulcerative colitis who had a total colectomy with 
ileostomy 15 years ago now admitted for repair of a para-stomal hernia complicated by 
recurrent small bowel obstruction. She is 64” (163 cm) and 160 lb (63 kg).

Step Formula Patient Example

 1.  Calculate 
non-
protein calorie 
requirement

25–30 kcal/kg/day 25 kcal/kg × 63 kg = 1575 kcal/day
30 kcal/kg × 63 kg = 1890 kcal/day
Goal: 1600–1900 kcal/kg/day

 2.  Calculate protein 
requirements*

1.5 g/kg 1.5 g/kg × 63 kg = 95 g protein/day

 3.  Calculate fluid 
requirement

25–30 mL/kg 25 mL × 63 kg = 1575 mL
30 mL/kg × 63 kg = 1890 mL

 4.  Calculate oxidative 
limits

Carbohydrate: 5 g/kg/day
Lipid: 1 g/kg /day

5 g/kg/day × 63 kg = 315 g dextrose 
× 3.4 kcal/g = 1071 kcal dextrose
1 g/kg/day × 63 kg = 63 g lipid × 
9 kcal/g = 567 fat kcal/day

 5.  Calculate 
carbohydrate 
requirement†

Non-protein kcal 
requirement X 60% 
carbohydrate

1600 non-protein kcal × 0.6 = 960 
non-protein kcal. Round up to 1000 
dextrose kcal/day

 6.  Calculate fat 
requirement‡

Non-protein kcal X 40% fat 1600 non-protein kcal × 0.4 = 640 
lipid kcal. Round down to  
600 lipid kcal

 7. Select electrolytes¶ See Table 13-6 50 mEq NaCl
50 mEq Na acetate
30 mEq KCl

 8. Select vitamins Add multivitamin plus 
additional vitamin C if 
needed for wound healing

10 mL multivitamin,  
250 mg vitamin C

 9. Select minerals See Table 13-6. Additional 
minerals if concerned for 
refeeding syndrome or 
losses from diarrhea/drains

10 mEq Ca gluconate
16 mEq magnesium sulfate
28 mmol Kphos
5 mg zinc for small bowel losses

10.  Select trace 
elements

Add multi-trace element 1 mL multi-trace elements

11.  Determine if 
additives are 
needed

Example: insulin (starting 
dose is usually 10 
units/100 g CHO or
0.1 units/gram of dextrose)

Serum glucose normal, so 
additional insulin not indicated at 
this time

12.  Select infusion 
time

For starter bag, always 
infuse over 24 h. Cycle prior 
to discharge

Infuse over 24 h until stable 
glycemic control on goal. Then 
change to 18 h × 1 day and 
advance to 12 h goal based on 
glycemic control

*Maintenance protein requirement ranges from 0.8 to 1.2 g/kg/day and repletion protein requirements 
range from 1.5 to 2 g/kg. Additional protein if tolerance demonstrated and nitrogen balance studies 
demonstrate need for higher protein load. Limited evidence to show therapeutic benefit >2 g/kg/day and 
can pose harm. †For acutely ill patients, minimum dextrose requirement is 3 g/kg/day and the maximum 
dextrose load is 5 g/kg. ‡Minimum fat requirement to prevent EFAD is 500 mL of 20% lipid weekly.  
Do not exceed 1 g/kg/day to avoid immunosuppression. ¶Acetate need in patients with small bowel 
losses. Source: Jennifer M. Dolan, MS, RD, CNSC, Nancy Lee Sceery, RD, LD, CNSD, and Nancy 
Evans-Stoner, MSN, RN, 2012. Used with permission.
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Table 13-11 Recommended Guidelines for Monitoring Parenteral Nutrition

Chemistry
Start of 
Therapy

Acutely Ill
Patients

Stable
Patients

Home Patients 
(contingent upon status)

Electrolytes Yes Daily 1–2 times/week Weekly or monthly

Ca++, PO4−, Mg++ Yes Daily 1– 2 times/week Weekly or monthly

Triglycerides Yes Weekly Every 2–4 weeks Monthly

Prealbumin Yes Weekly Every 2–4 weeks Monthly

Liver function 
tests*

Yes 3 times per 
week

Every 1–4 weeks Commensurate with 
electrolytes

Glucose Yes Every 4–6 h At least daily Commensurate with 
electrolytes

PT/PTT Yes Per MD request Per MD request Per MD request

Weight Yes Daily 1–2 times/week Weekly

Intake and output Yes Daily As needed As needed

Nitrogen balance No Weekly until 
normal

Weekly until 
normal

No

* Contingent upon organ status.
Source: Jennifer M. Dolan, MS, RD, CNSC and Nancy Lee Sceery, RD, LD, CNSD, 2012. Used with permission.

Table 13-12 Key Steps to Prepare for Nutrition Support at Home

Step Evaluate

1.  Patient must be 
medically stable.

Assess for fever, white count elevation, pain assessment, 
fluid/electrolyte imbalance.

2.  Identify reimbursement 
source for PN/EN.

Medicare requires clear documentation and need for 
therapy for >3 months.

3.  Identify home PN/EN 
prescriber.

Patient must have a Nurse Practitioner or physician who 
will order PN/EN, monitor labs and response to therapy.

4.  Select home infusion 
provider.

Discharge planner should identify home infusion provider.

5.  Assess patient/caregiver 
ability and desire to 
administer home PN/EN.

Someone must learn to administer home PN/EN. Home 
nursing will not provide daily visits to administer PN/EN.

6.  Adjust PN/EN infusion for 
home 48–72 hours 
before discharge.

PN — cycle PN from 24 hours to 18 hours to 12 hours. 
Assess blood glucose, daily electrolytes and I/O data 
EN — cycle small bowel feeds from 24 hours to 12 hours. 
Adjust gastric intermittent/bolus daytime feeds to 
mealtime schedule.

7.  Monitor daily nutrition 
labs until discharge for 
PN patients.

Helps to define nutrient prescription prior to discharge 
including electrolytes and fluid requirements.

8.  For patients with history 
of diabetes or glucose 
intolerance.

Consider endocrine consult to optimize regimen for blood 
sugar control.

Source: Nancy Evans-Stoner, MSN, RN, 2012. Used with permission.
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Parenteral Nutrition Summary
Parenteral nutrition is a life-saving therapy that should be used to support, prevent, 
and/or treat under-nutrition in any condition where nutrient goals cannot be achieved 
by oral/enteral means. Nurse Practitioners should be very involved in all aspects of 
PN support and are integral members of the nutrition support team.

Home nutrition Support
Patients who may require home EN or PN should be identified as early as possible to 
prepare and plan for this therapy.56 Utilizing a multidisciplinary team involving the 
Nurse Practitioner, discharge planner, social worker, and nutrition support clinician 
will likely ensure a smooth transition. The discharge planner will evaluate the patient’s 
insurance and determine if EN or PN is a covered service. The patient’s and/or the 
caregiver’s ability to participate in the care required to administer home nutrition 
support must be evaluated. Table  13-12 outlines the steps necessary to transition 
patients to home with EN or PN.

Summary: Role of nurse Practitioners
Nurse Practitioners are in key positions to identify patients that require specialized 
nutrition support. The Nurse Practitioner’s roles include: assessing nutritional status, 
selecting the appropriate route for nutrition, outlining nutritional goals and translat-
ing them into EN and PN orders. A good understanding of the metabolic needs of all 
patients is imperative to optimize nutritional outcomes in patients receiving EN and 
PN support in the hospital, nursing home, and home-settings.
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Appendix A
Food Sources of Vitamin A

Food, Standard Amount Serving Size Vitamin A (µg RE)

Margarine 1tbsp
Liver (beef, veal, goose, and turkey) 3 oz 13 000–19 000
Liver (chicken, lamb) 3 oz 6000–10 000
Various ready-to-eat cereals, with added  
vitamin A

1 oz 180–376

Instant cooked cereals, fortified 1 packet 285–376
Beets 1 cup 3.4
Apricots, dried 1/2 cup 80
Broccoli, fresh, cooked 1 cup 120.2
Herring, Atlantic 3 oz 219
Cantaloupe, raw 1/4 medium melon 233
Chinese cabbage, cooked 1 cup 360
Red sweet pepper, cooked 1 cup 371
Peppers, chili 1 cup 405
Mustard greens, cooked 1 cup 442
Milk, (all types) with added vitamin A 1 cup 478
Winter squash, cooked 1 cup 535
Turnip greens, cooked from frozen 1 cup 549
Collards, cooked from frozen 1 cup 771
Kale, cooked from frozen 1 cup 885
Spinach, cooked from frozen 1 cup 943
Mixed vegetables, canned 1 cup 949
Pumpkin, canned 1/2 cup 953
Carrots, raw 1 cup 1026
Sweet potato with peel, baked 1 medium 1096
Mango, raw 1 cup 1262
Carrot juice 3/4 cup 1692
Tomatoes and vegetable juice 1 cup 3770
Fish oil, cod liver 1 tbsp 4051

Source: www.nutritiondata.com
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Appendix b
Food Sources of Vitamin D

Food, Standard Amount Serving Size Vitamin D (IU)

Herring, Atlantic 3 oz 1384
Fish oil, cod liver 1 tbsp 1350
Fish, sardines, salmon, codfish 3 oz 649–71.4
Catfish 3 oz 425
Oysters 3 oz 268.8
Egg, yolk, raw, fresh 1 large 260
Milk (all types) 1 cup 299–97.6
Milk, whole 1 cup 100
Margarine 1 tbsp 60
Cereals ready-to-eat 1 cup 126–88
Butter, salted 1 tbsp 7.8
Cheddar cheese 1.5 oz 5.1

Source: www.nutritiondata.com
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Appendix c
Food Sources of Vitamin E

Food, Standard Amount Serving Size Alpha Tocopherol (mg)

Fortified ready-to-eat cereals 1 cup 33.8–13.5
Sunflower seeds, dry roasted 1 oz 7.4
Almonds 1 oz 7.3
Sunflower oil 1 tbsp 5.6
Tomato sauce 1 cup 5.0
Safflower oil 1 tbsp 4.6
Spinach, frozen, cooked 1 cup 3.7
Swiss chard, cooked 1 cup 3.3
Mixed nuts, dry roasted 1 oz 3.1
Turnip greens, frozen, cooked 1 cup 2.7
Pine nuts 1 oz 2.6
Peanut butter 2 tbsp 2.5
Canola oil 1 tbsp 2.4
Wheat germ, toasted, plain 2 tbsp 2.3
Peanuts 1 oz 2.2
Avocado, raw 1/2 avocado 2.1
Carrot juice, canned 3/4 cup 2.1
Corn oil and olive oil 1 tbsp 1.9
Mustard greens, frozen, cooked 1 cup 1.7
Sardine, Atlantic, in oil, drained 3 oz 1.7
Radicchio 1 cup 0.9
Herring, Atlantic 3 oz 0.9
Margarine 1 tbsp 0.8
Salad dressing (Italian) 1 tbsp 0.7

Source: www.nutritiondata.com
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Appendix d
Food Sources of Vitamin K

Food, Standard Amount Serving Size Phyloquinone per serving (µg)

Kale, frozen, cooked 1 cup 1062
Collard greens, frozen, cooked 1 cup 1060
Spinach, frozen, cooked 1 cup 889
Turnip greens, frozen, cooked 1 cup 529
Mustard greens, frozen, cooked 1 cup 419
Parsley, raw 1/4 cup 246
Brussels sprouts, fresh 1 cup 218
Broccoli, fresh 1 cup 110
Asparagus, fresh 1 cup 91
Okra, frozen, cooked 1 cup 88
Cabbage, fresh 1 cup 67.6
Green peas, frozen, cooked 1 cup 38.4
Cauliflower 1 cup 17.2
Celery, raw 1 medium stalk 17
Carrot, raw 1 cup 16.1
Grapes, red/green, seedless, raw 1 1/2 cup 12
Plums, raw 2 medium 11
Pear, raw 1 medium  8.1
Tomato juice, bottled 8 fluid oz  5.6
Tomato, red, raw 1 medium  4.4
Avocado, raw 1/5 medium  4.3
Apricot, raw 1/2 cup  2.5

Source: www.nutritiondata.com
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Appendix e
Food Sources of Vitamin C

Food, Standard Amount Serving Size Vitamin C (mg)

Guava, raw 1/2 cup 188
Peppers (all types), raw 1 cup 155
Peppers (all types) cooked 1 cup 150
Broccoli, cooked 1 cup 101.2
Strawberries, raw 1 cup 100
Brussels sprouts, cooked 1 cup 96.8
Kohlrabi, cooked 1 cup 90
Broccoli, raw 1 cup 81.2
Peas, Snowpeas, Sugar snap peas, cooked 1 cup 76.6
Kiwi fruit 1 medium 70
Orange, raw 1 medium 70
Orange juice 3/4 cup 61–93
Peas, edible-podded, raw (Snowpeas,  
Sugar snap peas)

1 cup 58.8

Tangerines (mandarin oranges), raw 1 cup 52.1
Green pepper, sweet, cooked 1/2 cup 51
Grapefruit juice 3/4 cup 50–70
Vegetable juice cocktail 3/4 cup 50
Cantaloupe 1/4 medium 47
Papaya, raw 1/4 medium 47
Tomato juice 3/4 cup 33
Raspberries, raw 1 cup 32.2
Melons, honeydew, raw 1 cup 31.9
Sweet potato, cooked 1 medium 22.3

Source: www.nutritiondata.com
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Appendix F
Food Sources of Folate

Food, Standard Amount Serving Size Folate (µg)

Ready-to-eat cereals 1 cup 1010
Chicken liver 3 oz  495
Beef liver 3 oz  243.6
Spinach, frozen, cooked 1 cup  230
Lentils, cooked 1/2 cup  180
Tomato 1 medium 75–97
Mustard and turnip greens, frozen, cooked 1 cup  170
Seaweed, kelp, raw 1 cup  144
Chickpeas, canned 1/2 cup  140
Okra, frozen, cooked 1 cup  134
Collard greens, frozen, cooked 1 cup  129
Asparagus, fresh, cooked 1 cup  121.2
Peas, green, boiled 1 cup   94.4
Brussels sprouts, raw 1 cup   93.6
Broccoli, fresh, cooked 1 cup   84.2
Lettuce, romaine 1 cup   63.9
Orange juice 6 oz   55.8
Cauliflower 1 cup   54.6
Potato, baked with skin 1 medium   40
Egg, boiled 1 large   24

Source: www.nutritiondata.com
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Appendix G
Food Sources of Calcium (Dairy)

Food, Standard Amount Serving Size Calcium (mg)

Lactose-free calcium fortified milk 1 cup 500
Plain yogurt, non-fat 8 oz 452
Romano cheese 1.5 oz 452
Plain yogurt, low-fat 8 oz 415
Soy milk, calcium fortified 1 cup 368
Fruit yogurt, low-fat 8 oz 345
Swiss cheese 1.5 oz 336
Ricotta cheese, part skim 1/2 cup 335
Pasteurized process Swiss cheese 1.5 oz 324
Provolone cheese 1.5 oz 321
Egg, yolk, raw, fresh 1 large 313
Mozzarella cheese, part-skim 1.5 oz 311
Cheddar cheese 1.5 oz 307
Fat-free (skim) milk 1 cup 306
Muenster cheese 1.5 oz 305
1% low-fat milk 1 cup 290
Low-fat chocolate milk (1%) 1 cup 288
2% reduced fat milk 1 cup 285
Reduced fat chocolate milk (2%) 1 cup 285
Buttermilk, low-fat 1 cup 284
Chocolate milk 1 cup 280
Whole milk 1 cup 276
Yogurt, plain, whole milk 8 oz 275
Ricotta cheese, whole milk 1/2 cup 255
Pasteurized process American cheese food 1.5 oz 232
Blue cheese 1.5 oz 225
Mozzarella cheese, whole milk 1.5 oz1 215
Feta cheese 1.5 oz 210

Source: www.nutritiondata.com

The Nurse Practitioner’s Guide to Nutrition, Second Edition. Edited by Lisa Hark, Kathleen Ashton  
and Darwin Deen. 
© 2012 John Wiley & Sons, Inc. Published 2012 by John Wiley & Sons, Inc.



322 Appendices

Appendix H
Food Sources of Calcium (Non-dairy)

Food, Standard Amount Serving Size Calcium (mg)

Soy beverage, calcium fortified 1 cup 368
Collard greens, frozen, cooked 1 cup 357
Sardines, Atlantic, in oil, drained 3 oz 325
Tofu, firm, prepared with nigari 1/2 cup 253
Spinach, frozen, cooked 1 cup 245
Turnip greens, frozen, cooked 1 cup 197
Pink salmon, canned, with bone 3 oz 181
Okra, frozen, cooked 1 cup 176
Molasses, blackstrap 1 tbsp 172
Beet greens, fresh, cooked 1 cup 164
Pak-choi, Chinese cabbage, cooked from fresh 1 cup 158
Soybeans, green, cooked 1/2 cup 130
Ocean perch, Atlantic, cooked 3 oz 116
White beans, canned 1/2 cup  96
Kale, frozen, cooked 1 cup  93.6
Clams, canned 3 oz  78
Nuts, almonds, oil roasted 1 oz  74.5
Rainbow trout, farmed, cooked 3 oz  73
Oatmeal, plain and flavored, instant, fortified 1 packet prepared 99–110

Source: www.nutritiondata.com
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Appendix i
Food Sources of Sodium

Food, Standard Amount Serving Size Sodium (mg)

Salt (sodium chloride) 1 tsp 2325
Pickle relish, sweet 1 cup 1987
Soup, canned (all types) 1 cup 850–2500
Tomato sauce 1 cup 1284
Soy sauce made from soy (tamari) 1 tbsp 1006
Sauerkraut, canned 1 cup 939
Chicken pot pie, frozen entree 1 pie 841
Potato chips, regular and baked 1 bag (1 oz) 837
Pretzels, hard, plain, salted 10 twists 814
Cheese American 1.5 oz 670
Tomato juice, canned, with salt added 1 cup 654
Vegetable juice cocktail, canned 1 cup 653
Pickles, kosher dill 1 medium 569
Beef frankfurter, hot dog 1 frank 461
Olives, canned or bottled, green 1 oz 440
Scrapple, pork 2 oz 369
Gravy, canned 1/4 cup 352
Canned tuna 3 oz 320
Canned vegetables 1 cup 243
Lunch meats (turkey, ham, salami, pastrami) 3 slices 250–500
Barbeque sauce 1 tbsp 212
Noodles, Chinese, chow mein 1 cup 198
Cheese pizza 1 slice 194
Beef sausage, fresh, cooked 1 oz 184
Salad dressings 1 tbsp 147
Peanuts, oil-roasted, with salt 1 oz 121
Frozen dinner 1 dinner 360–768

Source: www.nutritiondata.com
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Appendix j
Food Sources of Potassium

Food, Standard Amount Serving Size Potassium (mg)

Beet greens, cooked 1 cup 1309
Spinach, cooked 1 cup 839
Tomato sauce 1 cup 810
Sweet potato, baked 1 medium 694
Potato, baked, flesh 1 medium 610
White beans, canned 1/2 cup 595
Yogurt, plain, non-fat 8 oz 579
Tomato puree 1/2 cup 549
Clams, canned 3 oz 534
Yogurt, plain, low-fat 8 oz 531
Prune juice 3/4 cup 530
Carrot juice 3/4 cup 517
Apricots, dried 1/2 cup 514
Blackstrap molasses 1 tbsp 498
Halibut, cooked 3 oz 490
Soybeans, green, cooked 1/2 cup 485
Tuna, yellow fin, cooked 3 oz 484
Lima beans, cooked 1/2 cup 484
Artichokes, (globe or French), raw 1 artichoke 474
Winter squash, cooked 1 cup 449
Soybeans, mature, cooked 1/2 cup 443
Rockfish, Pacific, cooked 3 oz 442
Cod, Pacific, cooked 3 oz 439
Bananas 1 medium 422
Tomato juice 3/4 cup 417
Peaches, fresh 1 medium 398
Prunes, stewed 1/2 cup 398
Milk, non-fat 1 cup 382
Pork chop, center loin, cooked 3 oz 382
Rainbow trout, farmed, cooked 3 oz 375
Pork loin, center rib (roasts), lean, roasted 3 oz 371
Buttermilk, cultured, low-fat 1 cup 370
Cantaloupe 1/4 medium 368
1%–2% milk 1 cup 366
Honeydew melon 1/8 medium 365
Lentils, cooked 1/2 cup 365
Plantains, cooked 1/2 cup slices 358
Kidney beans, cooked 1/2 cup 358
Orange juice 3/4 cup 355
Split peas, cooked 1/2 cup 355
Yogurt, plain, whole milk 8 oz container 352

Source: www.nutritiondata.com
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Appendix K
Food Sources of Magnesium

Food, Standard Amount Serving Size Magnesium (mg)

Beet greens, cooked 1 cup 97.9
Okra, cooked from frozen 1 cup 93.8
Halibut, cooked 3 oz 91
Quinoa, dry 1/4 cup 89
Almonds 1 oz 78
Soybeans, mature, cooked 1/2 cup 74
Nuts, (various types) 1 oz 70–107
White beans 1/2 cup 67
Pollock, walleye, cooked 3 oz 62
Black beans, cooked 1/2 cup 60
Oat bran, raw 1/4 cup 55
Soybeans, green, cooked 1/2 cup 54
Tuna, yellow fin, cooked 3 oz 54
Lima beans, baby, cooked from frozen 1/2 cup 50
Navy beans, cooked 1/2 cup 48
Tofu, firm, prepared with nigari 1/2 cup 47
Soy beverage 1 cup 47
Cowpeas, cooked 1/2 cup 46
Hazelnuts 1 oz 46
Great northern beans, cooked 1/2 cup 44
Oat bran, cooked 1/2 cup 44
Buckwheat groats, roasted, cooked 1/2 cup 43
Brown rice, cooked 1/2 cup 42
Haddock, cooked 3 oz 42
Spinach, frozen, cooked 1 cup 157
Pumpkin and squash seed kernels, roasted 1 oz 151
Bran ready-to-eat cereal (100%) 1 oz 103

Source: www.nutritiondata.com
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Appendix L
Food Sources of Iron

Food, Standard Amount Serving Size Iron (mg)

Spinach, frozen, cooked 1 cup 6.4
Liver (various types) cooked 3 oz 5.0–9.9
Fortified instant cooked cereals (various) 1 packet 5.0–8.1
Soybeans, mature, cooked 1/2 cup 4.4
Pumpkin and squash seed kernels, roasted 1 oz 4.2
White beans, canned 1/2 cup 3.9
Blackstrap molasses 1 tbsp 3.5
Lentils, cooked 1/2 cup 3.3
Fortified ready-to-eat cereals (various) 1 cup 19–28
Clams, canned, drained 3 oz 23.8
Clams, canned 3 oz 23.8
Kidney beans, cooked 1/2 cup 2.6
Sardines, canned in oil, drained 3 oz 2.5
Chickpeas, cooked 1/2 cup 2.4
Duck, meat only, roasted 3 oz 2.3
Prune juice 3/4 cup 2.3
Shrimp, canned 3 oz 2.3
Cowpeas, cooked 1/2 cup 2.2
Ground beef, 15% fat, cooked 3 oz 2.2
Tomato puree 1/2 cup 2.2
Lima beans, cooked 1/2 cup 2.2
Soybeans, green, cooked 1/2 cup 2.2
Navy beans, cooked 1/2 cup 2.1
Refried beans 1/2 cup 2.1
Tomato paste 1/4 cup 2.0
Oysters, eastern, wild, cooked 3 oz 10.2
Beef, lean ground, raw 3 oz 1.5
Beef, sirloin steak or filet mignon, raw 3 oz 1.2
Lamb, shoulder, arm, raw 3 oz 1.1

Source: www.nutritiondata.com
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Appendix M
Food Sources of Omega-3 Fatty Acids

Food, Standard Amount Serving Size Omega-3 Fatty Acids (g)

Flaxseed oil 1 tbsp 6.7
Salmon, Atlantic, wild, cooked 3.0 oz 2.198
Flaxseeds 1 tbsp 2.63
Walnuts 1 oz 2.5
Soybeans, cooked 1/2 cup 2.1
Canola oil 1 tbsp 1.4
Walnut oil 1 tbsp 1.3
Sardine 3.0 oz 1.2
Tuna, white, canned in water 3.0 oz 0.81
Wheat germ oil 1 tbsp 0.86

Source: www.nutritiondata.com
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Appendix n
Food Sources of Oxalic Acid

Food, Standard Amount Serving Size Oxalic acid (mg)

Spinach, frozen 1 cup 1230
Beans in tomato sauce 1 cup 1148
Beetroot, pickled 1 cup 1135
Chard, Swiss, boiled 1 cup 1129
Spinach, boiled 1 cup 420
Okra, boiled 1 cup 234
Chard, Swiss, raw 1 cup 232
Tea, Indian, 6 minute infusion 1 cup 185
Potato, sweet, boiled, mashed 1 cup 184
Peanuts, roasted 2 oz 137
Cocoa, dry powder 1/4 cup 134
Berries, green goose 1 cup 132
Crackers, soybean 2 oz 118
Pecans 2 oz 111
Leeks, raw, boiled 1 cup 110
Grits, white corn, cooked 1 cup 99
Collards, raw, boiled 1 cup 95
Chocolate, plain 2 oz 66
Raspberries, black 1 cup 65
Parsley, raw 1 cup 64
Grapes, concord 1 cup 40
Squash, summer 1 cup 40
Berries, black 1 cup 26
Celery 1 cup 24
Berries, blue 1 cup 22
Wheat germ 1 tbsp 19
Raspberries, red 1 cup 18
Eggplant, boiled 1 cup 17
Dandelion greens, raw 1 cup 14
Pepper, green 1 cup 12
Escarole, raw 1 cup 9

Source: www.nutritiondata.com
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Appendix o
Food Sources of Dietary Fiber

Food, Standard Amount Serving Size Dietary Fiber (g)

Cereal, All-Bran 1 cup 25.8
Wheat bran 1 cup 24.6
Cereal, Fiber One 1 cup 23.8
White beans, great-northern, canned 1 cup 14.4
Kidney beans, red, cooked 1 cup 13.8
Navy beans, cooked 1 cup 13.0
Black beans, cooked 1 cup 12.2
Pinto beans, cooked 1 cup 11.8
Lentils, cooked 1 cup 10.4
White beans, great northern beans, cooked 1 cup 10.0
Lima beans, canned 1 cup 8.6
Chickpeas, cooked 1 cup 8.6
Peas, cooked 1 cup 8.6
Peas, green, cooked 1 cup 8.6
Okra, frozen, cooked 1 cup 8.2
Brussels sprouts, cooked 1 cup 7.6
Split peas, cooked 1 cup 6.2
Pear, fresh with skin 1 small 6.0
Cracker, Matzo 6 crackers 6.0
Bread, pumpernickel 2 slices 5.4
Spaghetti, whole-wheat, cooked 1 cup 5.4
Figs, dried 3 pieces 4.6
Carrots, cooked 1 cup 4.0
Apple sauce, canned, unsweetened 1 cup 4.0
Prunes, dried, stewed 6 pieces 3.4
Raspberries, fresh 1 cup 3.3
Spinach, cooked 1 cup 3.2
Orange, fresh without skin 1 small 3.0
Carrots, canned 1 cup 3.0
Apple, fresh with skin 1 small 2.8

Source: www.nutritiondata.com
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Appendix P
Food Sources of Purine

Food, Standard Amount Purine (mg/100 g)

Sweetbreads 825
Anchovies 363
Brains 363
Sardines 295
Scallops 295
Liver, calf/beef 233
Mackerel 233
Kidney, beef 200
Game meats 200
Herring 200
Asparagus 50–150
Bread and cereals, whole grain 50–150
Cauliflower 50–150
Fish, fresh and saltwater 50–150
Legumes, beans/lentils/peas 50–150
Meat-beef/lamb/pork/veal 50–150
Mushrooms 50–150
Oatmeal 50–150
Peas, green 50–150
Poultry, chicken/duck/turkey 50–150
Shellfish, crab/lobster/oysters 50–150
Spinach 50–150
Wheat germ and bran 50–150

Source: www.nutritiondata.com
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Appendix Q
Therapeutic Lifestyle Changes (TLC) Diet (Low-fat, Low-saturated Fat Diet)

Food Items to Choose More Often Food Items to Choose Less Often

Breads and Cereals
≥6 servings per day, adjusted to caloric needs
Breads, cereals, especially whole grain; pasta; 
rice; potatoes; dry beans and peas; low fat 
crackers and cookies

Many bakery products, including doughnuts, 
biscuits, butter croissants, Danish, pies, cookies
Many grain-based snacks, including chips, 
cheese puffs, snack mix, regular crackers, 
buttered popcorn

Vegetables and Fruits
4–5 servings vegetables/day fresh, frozen,  
or canned, without added fat, sauce, or salt
3–4 servings fruits per day fresh, frozen, 
canned, dried

Vegetables fried or prepared with butter, 
cheese, or cream sauce
Fruits fried or served with butter or cream

Dairy Foods
3 servings/day fat-free, 1% low-fat milk, 
buttermilk, low-fat yogurt, 1% low-fat 
cottage cheese; fat-free, low-fat cheeses

Whole milk, 2% milk, whole-milk yogurt,  
ice cream, cream, full-fat cheese

Eggs
≤2 egg yolks per week
Egg whites or egg substitute

>3 egg yolks, whole eggs

Meat, Fish and Poultry
≤6 oz per day
Lean cuts: loin, leg, round; extra lean 
hamburger; cold cuts made with lean meat  
or soy protein; skinless poultry; fish, shellfish 
without butter

Higher fat meat cuts: ribs, t-bone steak, regular 
hamburger, bacon, sausage; cold cuts: salami, 
bologna, hot dogs; organ meats: liver,  
brains, sweetbreads; poultry with skin;
fried meat; fried poultry; fried fish

Fats and Oils
Amount adjusted to caloric level: unsaturated 
oils; soft tub or liquid margarines and 
vegetable oil spreads, salad dressings,
seeds, nuts, nut butters

Butter, shortening, stick margarine, coconut 
and palm oil, trans fats, partially hydrogenated 
vegetable oils

Source: National Heart, Lung, and Blood Institute Third Report of the National Cholesterol Education Program 
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment 
Panel III). Executive Summary. National Institutes of Health, Bethesda, MD, 2001. NIH publication 01-3670.
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Appendix R
DASH Diet. This DASH eating plan is based on 2000 calories daily. The number of servings may 
vary from those listed depending on caloric needs

Food Group Daily Servings Serving Sizes

Grains and grain products 7–8 1 slice bread
1 cup dry cereal*
1/2 cup cooked rice, pasta or cereal

Vegetables 4–5 1 cup raw leafy vegetables
1/2 cup cooked vegetables
6 oz low-sodium vegetable juice

Fruits 4–5 6 oz 100% fruit juice
1 medium fruit
1/4 cup dried fruit
1/2 cup fresh, frozen or canned fruit

Low-fat or fat free dairy foods 3 8 oz 1% low-fat or fat-free milk
1 cup low-fat yogurt
1 1/2 oz low-fat cheese

Meats, poultry, and fish 2 or less 3 oz cooked meats, poultry, or fish

Nuts, seeds, and dry beans 4–5/week 1/3 cup or 1 1/2 oz nuts
2 tbsp or 1/2 oz seeds
1/2 cup cooked dry beans

Fats and oils 2–3 1 tbsp soft tub “light” margarine
1 tbsp low-fat mayonnaise
2 tbsp “light” salad dressing
1 tsp vegetable oil

Sweets 5/week 1 tbsp sugar
1 tbsp jelly or jam
1/2 oz jelly beans
8 oz lemonade

*Serving sizes may vary between 1/2 and 1 1/4 cups. Source: Appel LJ, Brands MW, Daniels SR, Karanja N, Elmer 
PJ, Sacks FM. Dietary approaches to prevent and treat hypertension. A Scientific Statement from the American 
Heart Association. Hypertension. 2006;47:296–308.

The Nurse Practitioner’s Guide to Nutrition, Second Edition. Edited by Lisa Hark, Kathleen Ashton  
and Darwin Deen. 
© 2012 John Wiley & Sons, Inc. Published 2012 by John Wiley & Sons, Inc.
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Chapter 1 The Role of Nurse Practitioners
1. Healthy People 2020 nutrition objectives state that 75% of primary care clinician 
office visits should include nutrition counseling for hypertension, hyperlipidemia, 
and which of the following conditions?

a. Degenerative joint disease
b. Peripheral vascular disease
c. Alopecia
d. Diabetes

2. According to the Dietary Guidelines for Americans, adult patients should be 
advised to reduce consumption of which of the following?

a. Polyunsaturated fats
b. Sodium intake to less than 5000 mg per day
c. Cholesterol intake to less than 300 mg per day
d. Whole grains

3. According to data from NHANES III, what percentage of Americans do not get 
the recommended amount of fruits and vegetables in their diet?

a. 25%
b. 50%
c. 75%
d. 100%

4. According to the Dietary Guidelines for Americans, women capable of becoming 
pregnant should consume which of the following?

a. 1 serving of a low-fat dairy food per day
b. 4 to 6 servings of seafood per week
c. At least 400 µg of synthetic folic acid per day
d. At least 2000 mg of calcium per day
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s 5. According to a 2006 report from the Pew Research Center, 90% of Americans 
recognize that as a nation, we are obese. What percentage of respondents felt that 
this was a potential problem for them?

a. 30%
b. 40%
c. 50%
d. 60%

6. Some studies indicate that primary care clinicians lack the inclination to provide 
dietary advice to their patients because of several barriers. Which of the following 
barriers were cited in these studies for lack of nutrition counseling by primary care 
clinicians? (May be more than one correct answer)

a. Lack of nutrition knowledge and confidence to teach nutrition
b. Lack of office space
c. Lack of patient interest
d. Lack of support and commitment

Chapter 2 Nutrition Assessment for Nurse Practitioners
1. Dermatitis and easily pluckable hair may be signs of which of the following 
conditions?

a. Chronic infection
b. Hyperlipidemia
c. Vitamin D deficiency
d. Protein deficiency

2. Body mass index (BMI) may not accurately reflect body fat in which of the 
following individuals?

a. Underweight individuals
b. Normal weight individuals
c. Overweight individuals
d. Obese individuals

3. Why should waist circumference (WC) be measured only in patients with a BMI 
measurement less that 35 kg/m2?

a. WC measurement is not accurate in obese patients
b. WC measurement confers little additional information about risk
c. WC cutoff thresholds do not apply in obese patients
d. WC standards have not been developed for Class II/III obesity
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s4. Nutrition issues that can appear abnormal on the review of systems include 
which of the following?

a. Delayed reflexes
b. Kyphosis
c. Tetany
d. Changes in appetite

5. When interpreting serum albumin in hospitalized patients, levels may decrease 
irrespective of nutritional status in which of the following conditions?

a. Dehydration
b. Liver disease
c. Diabetes
d. Stroke

6. The energy and protein requirements of hospitalized and critically ill 
patients should be calculated separately. Which of the following value ranges is 
recommended to calculate the protein needs of post-surgical patients who are 
highly catabolic with burns, infection or fever?

a. 0.6–1.0 g/kg/day
b. 1.0–1.4 g/kg/day
c. 1.5–2.0 g/kg/day
d. 2.0–2.5 g/kg/day

7. Diagnosis of underweight patients includes assessment of their BMI. Which of 
the following BMI values would indicate a risk of malnutrition in a patient who is 
consistently underweight?

a. <18.5 kg/m2

b. <19.5 kg/m2

c. <20.5 kg/m2

d. <21.5 kg/m2

8. CT is a 48-year-old man who has recently been diagnosed with colon cancer. 
He has lost 15 lb over the past 3 months, which is a clinically significant weight 
loss. His usual weight is 170 lb and his current weight is 155 lb. Which of the 
following percent weight change accurately reflects this patient’s weight  
history?

a. 2.5% weight change
b. 5.5% weight change
c. 8.8% weight change
d. 10% weight change
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s 9. A patient with a BMI of > 40 kg/m2 should be diagnosed as which class of 
obesity?

a. Class I
b. Class II
c. Class III
d. Class IV

10. DD is a 3-year-old boy from Africa who is admitted to the hospital and 
diagnosed with kwashiorkor. Which of the following macronutrients is believed 
to be deficient in patients with kwashiorkor?

a. Carbohydrates
b. Calories
c. Fat
d. Protein

Chapter 3 Nutrition Counseling for Effective Behavior Change
1. RP is a 50-year-old man who comes to see his Nurse Practitioner for a blood 
pressure check. He is 5′10′′ and weighs 190 lb (BMI: 27 kg/m2). His blood pressure 
is 140/90 mmHg. He works at a sedentary job and states that he has been planning 
to join a gym. Which of the following stages of change does RP exhibit in the 
Transtheoretical Model?

a. Pre-contemplation
b. Contemplation
c. Preparation
d. Action

2. An appropriate intervention for RP in question #1 would be to:

a. Refer him to a patient educator for more information about hypertension
b. Provide him with a list of community resources for exercise
c. Ask him to make a list of pros and cons to getting more exercise
d. Start him on a blood pressure medication

3. FM is a 48-year-old woman who makes an appointment with her Nurse 
Practitioner for help with weight loss. She says she has been avoiding fried foods 
and has switched to low-fat milk. Which of the following stages of change does 
FM exhibit in the Transtheoretical Model?

a. Pre-contemplation
b. Contemplation
c. Action
d. Regret
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be the most effective counseling strategies for effective behavior change models?

a. Asking direct questions
b. Interrupting to clarify statements
c. Taking notes during the interview
d. Setting realistic goals

5. Which of the following statements best defines motivational interviewing?

a. A group approach that can be used to provide support to help patients make changes
b. A client-centered directive approach that helps patients explore and resolve 

ambivalence
c. A Socratic approach in which the counselor asks patients to make choices about 

changes
d. A counselor-centered approach that applies stages of change to help patients 

make changes

6. AD is a 37-year-old man who has followed a low-fat diet for the past 5 years after 
his father’s cardiac bypass surgery. AD states that he recently went on a cruise for his 
honeymoon and has been having difficulty getting back on his low-fat dietary 
regimen. You identify his stage in the Transtheoretical Model as relapse. The most 
appropriate intervention at this point is to:

a. Ask him to bring his wife to the next visit so that you can speak with her about 
his difficulty

b. Recommend that he avoid cruises in the future
c. Acknowledge that dieting is hard and offer that when he is ready to resume, you 

will help him
d. Remind him that behavior change is a process of starts and stops and support his 

goal of getting back to his plan

7. Which of the following best describes activities that have been shown to  
influence self-efficacy?

a. Projecting into the future
b. Focusing on negative reinforcement
c. Modeling the behavior to attain
d. Listing to audio tapes

8. Which of the following healthcare provider behaviors has been shown to be the 
most effective counseling technique across all behavior change models?

a. Asking probing questions
b. Interrupting to clarify statements
c. Taking notes during the interview
d. Active listening
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a. Initiated by a consultant
b. Reinforced by patient education materials
c. Reinforced by the primary care clinician
d. Discussed primarily by the registered dietitian

10. Motivational Interviewing is designed to elicit motivation from the patient. 
Which of the following is a key to the Motivational Interview process?

a. Resolving ambivalence
b. Agreeing with patients
c. Debating
d. Giving advice

Chapter 4 Nutrition from Pre-conception Through Lactation
1. BC is a 26-year-old woman who presents for her first prenatal visit at 
12 weeks gestation. She has gained only a few pounds since she became pregnant. 
Based on her pre-pregnancy BMI (22 kg/m2) what is the total amount of 
recommended weight gain during pregnancy according to the Institute of Medicine?

a. 10–15 pounds
b. 15–20 pounds
c. 20–30 pounds
d. 25–35 pounds

2. TC is a 28-year-old woman who has just found out that she is pregnant and asks 
her obstetrician about caffeine intake during pregnancy. She has had two previous 
miscarriages. According to the March of Dimes what is the current recommendation 
for limiting caffeine intake during pregnancy?

a. <200 mg/day
b. <300 mg/day
c. <400 mg/day
d. <500 mg/day

3. CT is a 31-year-old pregnant woman who comes to see her obstetrician for 
a routine prenatal visit. She is complaining of fatigue and her hemoglobin and 
hematocrit results indicate that she is anemic. According to the CDC, which of 
the following hematocrit results should be used to diagnose anemia in the 3 rd 
trimester?

a. <30%
b. <33%
c. <35%
d. <37%



 Review Questions 345

r
e

v
ie

w
 q

u
e

s
t

io
n

s4. DW is a 32-year-old obese woman who is at 25 weeks gestation. She is being 
screened for gestational diabetes by her obstetrician since she has a family history of 
type 2 diabetes. Which of the following results for a 1-hour, 50 g glucose load would 
be considered a positive diagnosis for gestational diabetes?

a. ≥100 mg/dL
b. ≥110 mg/dL
c. ≥120 mg/dL
d. ≥130 mg/dL

5. Nutritional requirements for certain macronutrients and micronutrients increase 
significantly during pregnancy. Which of the following nutrient requirements 
increases the most during pregnancy?

a. Protein
b. Fat
c. Carbohydrates
d. Fiber

6. It is recommended that during the first 6 months of breastfeeding, lactating 
women should increase their energy intake by how many calories per day?

a. 150 kcal/day
b. 250 kcal/day
c. 350 kcal/day
d. 500 kcal/day

7. JH is a 23-year-old woman who recently delivered a healthy, full-term infant. 
She is breastfeeding her 2-month old and complains to her family doctor about 
sore nipples. Which of the following strategies could help JH prevent and treat 
sore nipples associated with breastfeeding?

a. Apply moisturizer to the breast after feeding
b. Clean the breasts with a washcloth and soap after breastfeeding
c. Apply heat to the nipple area after feeding
d. Make sure the infant is latching on properly and in the proper position

8. PR is a 29-year-old woman who has been successfully breastfeeding her infant 
since she gave birth 4 weeks ago. This week she notices a red mark on her right 
breast and she has flu-like symptoms. She is diagnosed with mastitis and prescribed 
an antibiotic. Which of the following is the most appropriate recommendation for 
breastfeeding women with mastitis?

a. Switch to infant formula until the mastitis is resolved
b. Discontinue breastfeeding
c. Continue breastfeeding and nurse frequently
d. Avoid breastfeeding with the infected breast
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supplements containing folic acid (>400 µg/day) during which of the following 
time periods?

a. Before becoming pregnant and during the first trimester
b. During the second trimester of pregnancy
c. During the third trimester of pregnancy
d. Never, if they are consuming a high-folate diet

10. CJ asks how quickly after delivery she can return to her pre-pregnancy weight 
while she is breastfeeding. Which of the following would be considered a safe weight 
loss while breastfeeding?

a. 1–2 lb/week
b. 1–2 lb/month
c. 6–8 lb/month
d. Women should not lose weight during breastfeeding

Chapter 5 Nutrition from Infancy Through Adolescence
1. Head circumference measurements reflect brain growth in infants and children. 
Assessing head circumference is recommended for infants and children up to  
what age?

a. 6 months
b. 12 months
c. 24 months
d. 36 months

2. Pasteurized cow’s milk is an important source of calories, protein, and calcium 
for children, but should not be introduced until a child is at what age?

a. 6 months
b. 9 months
c. 12 months
d. 18 months

3. According to the American Academy of Pediatrics (AAP), intake of 100% fruit 
juice should be limited in children. What is the AAP’s recommendation for daily 
juice intake for children aged 1–5 years of age?

a. <3 oz/day
b. <6 oz/day
c. <8 oz/day
d. <10 oz/day
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s4.  Children under the age of two should not follow a low-fat diet because  
normal fat intake is required to maintain the development of which of the 
following systems?

a. Central nervous system
b. Respiratory system
c. Musculoskeletal system
d. Digestive system

5. JK is a 16-year-old boy who has been diagnosed as obese because his BMI is 
greater than the 95th percentile. Obesity intervention for children and adolescents 
has been found to be most effective when:

a. The provider/program, child, and parents have a high degree  
of contact

b. The parents have group therapy
c. The program is fairly unstructured
d. The parents are not involved at all

6. Anemia is a common problem in infants, toddlers and preschool  
children. Which of the following age groups has the highest prevalence  
of anemia?

a. Birth to 12 months old
b. 1–2 year olds
c. 2–3 year olds
d. 3–4 year olds

7. According to the CDC and AAP, the maximum amount of time a child should 
spend engaging in sedentary activities, such as watching TV and/or playing 
computer/video games, on a daily basis is:

a. <1.0 hour/day
b. <1.5 hours/day
c. <2.0 hours/day
d. <2.5 hours/day

8. DF is an 18-year-old woman parents suspect she has an eating disorder. Her 
symptoms include esophagitis and electrolyte abnormalities, suggesting which of 
the following?

a. DF is using laxatives in an effort to keep her weight down
b. DF is vomiting in an effort to keep her weight down
c. DF has amenorrhea
d. DF has been taking mega doses of vitamins.
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and will be eating a strict vegetarian diet. At his most recent physical, JD’s mother 
asks his Nurse Practitioner for nutrition advice. Which of the following nutrients is 
of greatest concern for deficiency in any patient following a vegan diet?

a. Vitamin C
b. Vitamin B12
c. Folate
d. Magnesium 

10. TK is a 16-year-old teenager who is brought to her doctor by her parents for a 
sports physical. Her BMI is 17 kg/m2 and she has missed her period several times 
this year. She is very active, running almost every day. What is the most appropriate 
next step in the management of this patient?

a. Ask the patient to drink more milk
b. Refer the patient to a behavioral therapist
c. Give the patient a prescription for a multivitamin
d. Tell the parents she is fine and schedule a 1-year follow-up appointment

Chapter 6 Nutrition for Older Adults
1. It is important for Nurse Practitioners to take an active role in assessing patients’ 
nutritional status, especially in older adults because they are less likely to complain 
about their diet or changes in appetite. Which of the following best explains this 
behavior in older adults?

a. Lack of interest
b. Unwillingness to express themselves
c. Fear of traveling
d. Shame associated with having a chronic disease

2. Which of the following groups in the US are at increased risk of malnutrition due 
to inadequate funds to purchase food?

a. Men
b. Asians
c. Individuals living in an urban setting
d. Individuals living with a relative

3. JN is an 88-year-old man who is living in a nursing home. He has experienced 
a 10% weight loss over the past 6 months. This unintentional weight loss in older 
adults is most likely related to which of the following factors?

a. Normal age-related changes
b. Underlying disease processes
c. Increased metabolic rate
d. Changes in fat-to-lean ratio
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factors?

a. Moderate alcohol intake
b. Problems with chewing and swallowing
c. Reduced gait
d. Glaucoma

5. CJ is an 81-year-old woman who lives in an assisted living facility. Her daughters 
visit frequently and determine that she is having a bowel movement only once or 
twice a week. Which of the following dietary interventions should be prescribed 
for CJ to manage her constipation?

a. Increased consumption of garlic
b. Decreased consumption of fried foods
c. Increased consumption of whole grains
d. Decreased consumption of dairy foods

6. Dehydration in older adults has been linked to impaired cognition, kidney 
stones, and constipation. This population is less likely to experience signs and 
symptoms of dehydration because of which of the following physiological changes 
associated with aging?

a. Increased total body water
b. Decline in thirst perception
c. Reduced tolerance to fluid
d. Increased taste sensation

7. RF is an 83-year-old woman who is living in an assisted living facility. Her recent 
blood tests results show a low serum vitamin B12 level even though her dietary 
intake of vitamin B12 is adequate. Which of the following mechanisms most likely 
explains the cause of RF’s low vitamin B12 levels?

a. Decreased ability to absorb protein-bound vitamin B12
b. Increased conversion of vitamin B12 to the inactive form
c. Increased HCL production
d. Decreased vitamin C intake which is required for vitamin B12 absorption

8. Dimensions of nutritional frailty in older adults includes which of the following 
factors:

a. Albumin < 2.5 mg/dL
b. Oral health problems which change appetite
c. Sarcopenia and rapid, unintentional weight loss
d. Complaints of food tasting bland



350 Review Questions

r
e

v
ie

w
 q

u
e

s
t

io
n

s 9. Body composition changes are a normal consequence of aging. Which of the 
following age-related physiological changes results in a reduced caloric need in older 
adults?

a. Lean body mass declines, fat mass increases
b. Bone mineral density increases
c. Vitamin and mineral absorption declines
d. Fat mass is reduced

10. BMI is used in older adults to assess nutritional status. Which of the following 
BMI cut-off points should be used as a red flag to signal the patient is underweight 
and further assessment is warranted?

a. BMI < 16 kg/m2

b. BMI < 18.5 kg/m2

c. BMI < 22 kg/m2

d. BMI < 25 kg/m2

Chapter 7 Obesity and Bariatric Surgery Care
1. JJ is a 55-year-old woman who comes to see her Nurse Practitioner for a yearly 
physical and requests a drug to help treat her obesity. Assuming JJ meets the criteria 
for prescribing an obesity medication, approximately how much weight can she 
expect to lose on this medication when combined with diet and exercise?

a. 1–3% of her body weight
b. 5–10% of her body weight
c. 12–15% of her body weight
d. 20–22% of her body weight

2. MJ is a 35-year-old man who comes to his Nurse Practitioner requesting a 
referral for gastric bypass surgery. Which of the following criteria must he meet 
to be considered for this surgery?

a. Patient has a BMI > 40 kg/m2

b. Patient has diabetes
c. Patient can not exercise
d. Patient is able to take 1 month off from work

3. Which of the following medical conditions is most commonly associated with 
obesity?

a. Type 1 diabetes
b. Polycystic ovarian syndrome
c. Multiple sclerosis
d. Reduced bone density
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Her waist circumference measures 39 inches. Which of the following waist 
circumference result is considered a risk factor for chronic disease in this patient?

a. >32 inches
b. >34 inches
c. >35 inches
d. >37 inches

5. A version of Orlistat has been approved for over-the-counter use. Which of the 
following dietary recommendation is indicated in order to minimize the side-effects 
associated with Orlistat?

a. Low fat
b. High fiber
c. Low carbohydrate
d. Low protein

6. According to the Centers for Disease Control (CDC), how many Americans are 
considered to be obese?

a. 23 million
b. 55 million
c. 72 million
d. 98 million

7. Over the past decade overweight and obesity has increased dramatically in both 
adults and children in the US. Which of the following hypotheses offers the best 
explanation for the increased prevalence in overweight and obesity?

a. Change in the gene pool
b. Decrease in sedentary behavior
c. Increase in calorie intake
d. Increase in whole grain intake

8. FL is a 48-year-old obese man who questions his Nurse Practitioner about the 
side effects and benefits of bariatric surgery. Which of the following procedures has 
been shown to have the least amount of post-operative side effects?

a. Gastric banding
b. Gastric bypass
c. Roux-en-Y procedure
d. Whipple procedure
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GI tract. Which of the following GI side effects occurs in approximately 70% of 
patients following this type of procedure?

a. Inflammatory bowel disease
b. Irritable bowel syndrome
c. Dumping syndrome
d. Lactose intolerance

10. JT is a 39-year-old woman who recently underwent gastric bypass surgery. 
She presents to her primary care Nurse Practitioner 6 months post-operatively 
complaining of headaches, fatigue, and being cold all the time. Which of the 
following deficiencies is most likely associated with these symptoms in patients 
who have undergone gastric bypass surgery?

a. Vitamin C
b. Riboflavin
c. Zinc
d. Iron

Chapter 8 Cardiology Care
1. Which of the following risk factors for metabolic syndrome has different criteria 
among various ethnic groups?

a. Blood pressure levels
b. Fasting plasma glucose levels
c. Waist circumference measurements
d. HDL levels

2. Omega-3 fatty acids (eicosapentanoic acid and docosahexenoic acid) are effective 
at reducing serum levels of which of the following lipids?

a. Triglycerides
b. LDL-cholesterol
c. Lp(a)
d. Total cholesterol

3. JK is a 45-year-old man who presents for a routine physical examination. He is 
5’8” and 210 lb (BMI: 32 kg/m2). Waist circumference: 41 inches. Fasting glucose: 
109 mg/dL, triglycerides: 360 mg/dL. In addition to adhering to the TLC diet, 
which of the following dietary intervention should be prescribed?

a. Reduce saturated fat intake
b. Reduce added sugars and fructose intake
c. Reduce trans fat intake
d. Increase monounsaturated fat intake
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Program ATP III guidelines for intensive lifestyle change, includes low HDL-C 
cholesterol and waist circumference defined in women as which of the following?

a. HDL < 50 mg/dL and waist circumference 35 inches
b. HDL < 40 mg/dL and waist circumference 40 inches
c. HDL < 35 mg/dL and waist circumference 40 inches
d. HDL < 35 mg/dl and waist circumference 35 inches

5. The US Dietary Guidelines advises eating as little trans fats as possible. Which of 
the following statement is true regarding trans fats?

a. Trans fats are saturated fats found in animal products
b. Trans fats raise both LDL and HDL cholesterol levels
c. Trans fats raise LDL-C and lower HDL-C levels
d. Trans fats are polyunsaturated fats found in liquid vegetable oils

6. The Dietary Approaches to Stop Hypertension (DASH) initial trial produced 
reductions in diastolic blood pressure levels by how many mmHg?

a. 2 mmHg
b. 5 mmHg
c. 8 mmHg
d. 10 mmHg

7. Which of the following daily combined number of fruit and vegetable servings 
were included in the DASH diet?

a. 2–4 servings of fruits and vegetables
b. 3–6 servings of fruits and vegetables
c. 6–7 servings of fruits and vegetables
d. 8–10 servings of fruits and vegetables

8. Which of the following statements is correct regarding the relationship between 
an individual’s alcohol consumption, blood pressure (BP) and lifestyle?

a. The relationship between alcohol and BP is dependent on both the amount and 
type of alcohol consumed

b. The relationship between alcohol and BP is dependent on the amount of alcohol 
consumed, not the type of alcohol

c. The relationship between alcohol and BP is dependent on the effects of obesity 
and sodium intake

d. There is no relationship between alcohol and BP
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She comes to her Nurse Practitioner for her annual physical examination and 
laboratory data reveal the following results:

Blood pressure: 133/86 mmHg Waist Circumference: 36”
Triglycerides: 230 mg/dL HDL-C: 60 mg/dL  Glucose: 98 mg/dL

She is diagnosed with metabolic syndrome. How many of the metabolic syndrome criteria 
does she meet based on these results?

a. 1
b. 2
c. 3
d. 4

10. Heart failure affects approximately 5 million adults in the US. Which of the 
following medical nutrition therapies should be prescribed for patients with heart 
failure?

a. Reduce sodium intake
b. Reduce protein intake
c. Increase fiber intake
d. Increase vitamin C intake

Chapter 9 Endocrinology Care of the Diabetic Patient
1. Which of the following statements best describes the expected outcome of 
nutrition therapy for patients with type 2 diabetes?

a. 15% increase in HDL-cholesterol
b. 1–2% decrease in A1C
c. 15 mmHg decrease in systolic blood pressure
d. 10% increase in serum creatinine

2. Which of the following statements summarizes the first priority of nutrition 
therapy for patients with type 2 diabetes?

a. Weight loss
b. Correct dyslipidemia
c. Improve glycemia, lipid profiles, and blood pressure
d. Eliminate sugars and white foods from the diet

3. Which of the following statements is correct regarding carbohydrate intake in 
patients with type 2 diabetes who are taking insulin?

a. The total amount of carbohydrate ingested is most important
b. Any increase in dietary fiber will improve glycemic control
c. Varied amounts of carbohydrate intake are important
d. Any change in dietary protein will improve glycemic control



 Review Questions 355

r
e

v
ie

w
 q

u
e

s
t

io
n

s4. Two major studies showed a 58% reduction in the onset of diabetes in a 
population of people with pre-diabetes. What percentage weight loss was necessary 
to achieve diabetes risk reduction?

a. 5–7%
b. 10–12%
c. 15–17%
d. 20–22%

5. Which of the following are appropriate guidelines for treating hypoglycemia in a 
patient taking insulin?

a. Treat with 20 g of protein
b. Treat with 10 g of fiber
c. Treat with 5 g of omega-3 fatty acids
d. Treat with 15 g of carbohydrate

6. Excessive amounts of alcohol intake in patients with diabetes who are taking 
insulin can lead to which of the following medical conditions?

a. Diabetic retinopathy
b. Increased BUN
c. Alopecia
d. Hypoglycemia

7. The United Kingdom Prospective Diabetes Study demonstrated that reducing 
elevated blood glucose levels with diet and insulin results in which of the  
following?

a. Alteration in C-reactive protein production
b. Increased neurological symptoms
c. Increased insulin secretion
d. Decreased microvascular complication rates

8. What is the target pre-meal plasma glucose range for non-pregnant adults with 
diabetes mellitus?

a. 90–130 mg/dL
b. 100–140 mg/dL
c. 150–180 mg/dL
d. 180–200 mg/dL

9. What is considered an optimal HgbA1C target for younger patients with diabetes 
with few complications?

a. <7%
b. <8%
c. <9%
d. <10%



356 Review Questions

r
e

v
ie

w
 q

u
e

s
t

io
n

s 10. Which of the following increases a patient’s likelihood of developing insulin 
resistance?

a. History of liver disease
b. Having a distant cousin with type 2 diabetes
c. Obesity, especially abdominal or central obesity
d. Active lifestyle

Chapter 10 Digestive Disorders and Gastrointestinal Care
1. ST is a 24-year-old woman with unintentional weight loss of 30 lb (13.6 kg) over 
the past 4 months despite a normal intake. ST also complains of foul-smelling stools 
and after several days of work-up, she is diagnosed with Crohn’s disease. Which of 
the following is the most likely cause of her weight loss?

a. Bowel obstruction
b. Malabsorption
c. Perforated colon
d. Vitamin deficiency

2. JF is a 48-year-old man recently diagnosed with peptic ulcer disease. Nutrition 
therapy for patients with peptic ulcer disease includes which of the following?

a. Reducing carbohydrate intake
b. Reducing protein intake
c. Reducing caffeine, tobacco and alcohol intake
d. Reducing omega-3 fatty acid intake

3. Individuals who are lactose intolerant may not meet their daily calcium 
requirements if they choose to avoid dairy products. Which of the following are good 
non-dairy source of calcium to recommend to patients who are lactose intolerant?

a. Almond milk
b. Ice cream
c. Fortified whole-wheat bread
d. Whole grains

4. SS is a 60-year-old man with chronic liver disease and ascites. He has lost a 
significant amount of weight and is at risk of malnutrition. Which of the following 
is most likely contributing to his poor dietary intake?

a. Hyperkalemia
b. Hypoglycemia
c. Dehydration
d. Early satiety
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reflux disease (GERD). She states that her symptoms mostly occur in the middle of 
the night. Which of the following recommendations may be most helpful in 
alleviating her symptoms?

a. Avoid eating at least 2 hours before bedtime
b. Sleep with at least two pillows at night
c. Drink warm milk before bed
d. Take an over-the-counter sleeping pill

6. LD is a 45-year-old man who presents to the emergency department after falling. 
LD admits to drinking at least five alcoholic drinks daily and having failed several 
rehab attempts. Lab data indicates an elevated mean corpuscular volume (MCV), 
a characteristic finding in megaloblastic anemia. Which of the following is the most 
likely cause of this type of anemia in alcoholic patients?

a. Vitamin B12 deficiency
b. Iron deficiency
c. Zinc deficiency
d. Calcium deficiency

7. LK is a 30-year-old woman with severe Crohn’s disease. She recently required an 
intestinal resection of her ileum. Which of the following is the most likely cause of 
fat malabsorption in patients with Crohn’s disease?

a. Decreased hepatic synthesis of albumin
b. Poor liver function
c. Inability to reabsorb bile salts
d. Decreased protein intake

8. Individuals with celiac disease are advised to avoid all foods containing rye, wheat, 
and barley because they are especially sensitive to which of the following proteins?

a. Albumin
b. Gluten
c. Transferrin
d. Casein

9. FC is a 28-year-old obese woman diagnosed with gallstones. Her BMI is 37 kg/
m2. Her Nurse Practitioner recommends that she try to lose weight to help control 
her gallstone formation. What would be the maximum amount of weight that she 
should lose each week to prevent additional gallstones?

a. 0.5–1 lb per week
b. 1–2 lb per week
c. 3–4 lb per week
d. 5 lb per week
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sulfasalazine. Which of the following vitamins should be prescribed to patients who 
are being treated with sulfasalazine?

a. Folate
b. Vitamin A
c. Vitamin C
d. Thiamin

Chapter 11 Renal Care
1. SS is a 24-year-old woman with acute renal failure who is admitted to 
the hospital. A nutrition support service consultation is requested to determine the 
patient’s calorie requirements. Which of the following calorie requirements should 
be used for individuals with acute kidney injury?

a. 10–20 kcal/kg/day
b. 20–30 kcal/kg/day
c. 30–50 kcal/kg/day
d. 50–60 kcal/kg/day

2. RE is a 65-year-old man with Stage 4 chronic kidney disease. He is scheduled to 
go on dialysis in a few months. Nutrition therapy for patients prior to initiating 
dialysis restricts protein for which of the following reasons?

a. To slow the progression of renal disease
b. To compensate for an increase in excretion of nitrogenous waste products
c. To better control hypertension
d. To promote weight loss

3. PR is a 45-year-old man who recently passed a kidney stone. Which of the 
following foods contains the highest amount of oxalate and should be limited in 
patients with calcium oxalate kidney stones?

a. Apples
b. Yogurt
c. Tomatoes
d. Dark green leafy vegetables

4. NH is a 45-year-old woman who has recently undergone renal transplantation 
due to kidney failure. Side effects related to some immunosuppressive agents that 
would require dietary recommendations include which of the following?

a. Hyperlipidemia
b. Hypermagnesemia
c. Hypoglycemia
d. Hypokalemia
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to maintain proper calcium/phosphorus balance may decrease the severity of which 
of the following medical problems?

a. Primary hyperparathyroidism
b. Vascular and soft tissue calcifications
c. Rheumatoid arthritis
d. Hypertension

6. BG is a 46-year-old woman receiving hemodialysis (HD). She is 5’3” (160 cm) 
and weighs 110 lb (50 kg). Her lab data are BUN: 65 mg/dL, albumin: 3.7 g/dL, 
creatinine: 9.2 mg/dL. Considering BG is receiving HD three times per week, 
how much protein should BG be consuming daily?

a. <50 g protein/day
b. 60–65 g protein/day
c. 75–90 g protein/day
d. >90 g protein/day

7. The kidney plays an essential role in which of the following metabolic 
conversions, which is why supplementation may be needed in patients with 
chronic kidney disease?

a. Beta-carotene → vitamin A
b. Oxalic acid → ascorbic acid
c. Ferrous sulfate → ferric sulfate
d. 25(OH) vitamin D → 1,25(OH)2 vitamin D

8. PF is a 56-year-old man with nephrotic syndrome. In addition to reducing 
dietary fat intake, protein intake should also be limited to 0.8–1.0 g/kg per day. 
Which of the following mechanisms explains why moderate protein intake is 
advised for patients with nephrotic syndrome?

a. To reduce the amino acid load in the glomerulus
b. To increase albumin excretion
c. To reduce nitrogen balance
d. To increase hepatic protein synthesis

9. TD is a 56-year-old man with chronic kidney disease and normocytic, 
normochromic anemia. Which of the following mechanisms most likely explains 
the associated anemia in a patient with chronic kidney disease?

a. Blood loss due to dialysis procedure
b. Vitamin B12 deficiency
c. Decreased erythropoietin production
d. Folate deficiency
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is important to use the patient’s dry weight for all calculations. Which of the 
following is the best definition of “dry weight”?

a. The weight when the patient is dehydrated
b. The weight when the patient has not drank any fluids in 12 hours
c. The weight when the patient has taken diuretics for several days
d. The weight of the patient minus the estimated amount of fluid retention

Chapter 12 Cancer Prevention and Oncology Care
1. According to research on the link between obesity and cancer risk, which of the 
following women have the highest risk of developing breast cancer?

a. Pre-menopausal woman with a BMI of 30 kg/m2

b. Pre-menopausal woman with a BMI of 25 kg/m2

c. Post-menopausal woman with a BMI of 30 kg/m2

d. Post-menopausal woman with a BMI of 40 kg/m2

2. According to the National Cancer Institute, what is the strongest and most 
consistent predictor of breast cancer risk?

a. Amount of physical activity
b. Weight gain during adulthood
c. High intake of saturated fat
d. Irregular menstruation

3. Weight gain in which area of the body poses the highest risk for colon cancer?

a. Hips
b. Buttocks
c. Abdomen
d. Thighs

4. According to the American Institute for Cancer Research, dietary 
recommendations to reduce the risk of colorectal cancer include which of the 
following statements about red meat intake?

a. A maximum of 18 oz of cooked red meat per week with no processed meat  
consumption

b. Avoidance of all processed meats
c. Avoid both cooked red meat and processed meats as much as possible
d. Red meat consumption has no relation to cancer
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certain types of cancer. What is the mechanism of actions of flavonoids related to 
cancer prevention?

a. Increase tyrosine protein kinases
b. Act as an antioxidant and absorb free radicals
c. Reduce phytoestrogen absorption
d. Enhance growth factor receptors

6. CR is a 51-year-old woman who questions her gynecologist about the pros and 
cons of eating more foods with soy. Consumption of foods made with soy may 
contribute to protection against which type of cancer?

a. Breast
b. Colon
c. Stomach
d. Liver

7. CH is an 84-year-old man who was admitted to the hospital with dehydration 
and pneumonia. At what point should cancer cachexia first be suspected?

a. Immediately upon diagnosis
b. If the patient is intubated
c. If he had experienced an unintentional weight loss greater than 10% of his 

weight over the previous year
d. Only if nausea and fatigue are present

8. EC is an 86-year-old man who is receiving daily radiation treatment for colon 
cancer. Which of the following side effects of radiation treatment is most likely to 
affect a patient’s nutritional status?

a. Alopecia
b. Radiation pneumonitis
c. Nausea and vomiting
d. Oral mucositis

9. NT is a 59-year-old woman who is receiving weekly chemotherapy following 
surgery for breast cancer. Which of the following nutritional recommendations can 
help control her complaints of nausea after treatment?

a. Consuming warm or hot drinks
b. Eating smaller, more frequent meals
c. Eating larger meals in the middle of the day
d. Adequate fiber intake
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smoking and is eating more healthy foods. Which of the following lifestyle changes 
should be recommended to help reduce EP’s risk of developing cancer?

a. Eat only organic foods
b. Begin a regular physical activity program for 30 minutes every day
c. Eliminate all dairy foods
d. Take 1000 mg of vitamin C daily

Chapter 13 Enteral and Parenteral Nutrition Support
1. A patient with which of the following condition is considered a candidate for 
enteral nutrition support?

a. Paralytic ileus
b. High output proximal fistula
c. Short bowel syndrome
d. Intestinal obstruction

2. What formula density is appropriate for a patient with normal fluid 
requirements?

a. 0.5–0.8 kcal/mL
b. 0.8–1.0 kcal/mL
c. 1.0–1.2 kcal/mL
d. 1.5–2.0 kcal/mL

3. Which of the following is recommended for home infusion of an enteral formula 
via a jejunostomy?

a. Cycled over 12 hours at night
b. Continuous over 24 hours
c. Bolus feedings over 20 minutes, 6 times/day
d. Intermittent feedings over 30 minutes, 6 times/day

4. Which of the following ranges is recommended for protein needs for parenteral 
nutrition in severely stressed patients?

a. 0.8–1.0 g/kg/day
b. 1.0–1.5 g/kg/day
c. 1.5–2.0 g/kg/day
d. >2.0 g/kg/day
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that include a sudden change in body temperature, new onset shaking chills, 
leukocytosis, or unexplained hyperglycemia. Which of the following is most likely 
to cause these complications?

a. Intra-abdominal infection
b. Urinary tract infection
c. Catheter-related blood stream infection
d. Dehydration

6. According to the American Society for Parenteral and Enteral Nutrition, enteral 
nutrition should be initiated in non-ICU patients who are expected to not receive 
adequate oral intake for at least how many days?

a. 7 days
b. 10 days
c. 12 days
d. 15 days

7. Enteral nutrition offers many benefits over parenteral nutrition support. These 
benefits are due in part to which of the following?

a. Preservation of gut integrity
b. Lower rates of hypoglycemia
c. Suppressed thyroid function
d. Reduced risk of bleeding

8. When using peripheral parenteral nutrition (PPN) solutions, what is the 
maximum allowable concentration to prevent vascular damage?

a. 700 mOsm/L
b. 900 mOsm/L
c. 1000 mOsm/L
d. This is not a concern with parenteral nutrition

9. According to the American Society for Parenteral and Enteral Nutrition, which 
of the following ranges is most commonly recommended when determining energy 
needs for parenteral nutrition in adults?

a. 10–15 kcal/kg daily
b. 20–30 kcal/kg daily
c. 30–45 kcal/kg daily
d. 45–60 kcal/kg daily



364 Review Questions

r
e

v
ie

w
 q

u
e

s
t

io
n

s 10. Refeeding syndrome is an imbalance that may lead to cardiac, neuromuscular, 
hepatic, hematologic, and respiratory dysfunction, and ultimately organ failure. 
Which of the following are typically added to PN to prevent this problem?

a. Potassium, sodium, iron, biotin
b. Phosphate, magnesium, calcium, potassium
c. Magnesium, niacin, folate, zinc
d. Calcium, zinc, iron, pyridoxine
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absorption, 208
see also malabsorption

acetate in parenteral nutrition, 303
acute kidney injury (AKI), 239–41
acute tubular necrosis, 254
adipose tissue breakdown in cancer, 276
adjustable gastric banding (AGB), 58
adolescence, 105–9

athletes, 107
binge eating, 108
bone mineral density, 106
calcium deficiency risk, 106
eating disorders, 107–8
iron deficiency risk, 106
physical activity, 106–7
pregnancy, 56–7, 68, 106
specific needs, 105
vegetarianism, 108–9

albumin, serum levels, 26
alcohol consumption

breastfeeding, 71
cancer risk, 271–2
cardiovascular disease, 171
diabetes mellitus, 201
hypertension, 174–5
inflammatory bowel disease, 219
pregnancy, 53

allergies, 95, 98, 98
allium vegetables, 268–9
Alzheimer’s disease, 126
amino acids

parenteral feeding formula, 300–301
see also essential amino acids

anemia
iron-deficiency, 84

inflammatory bowel disease, 218, 221
Roux-en-Y procedure, 153

older people, 119
pregnancy, 52

anencephaly, 50–51, 51
anorexia, 18

cancer cachexia, 275
anorexia nervosa, 107–8
antacids, pregnancy, 63
anthocyanidins, 267
anthropometric measures, 19, 20–21, 21, 

22, 23
antidepressants, malnutrition interventions, 

128
antioxidants, 266

enteral formula content, 292, 293
appetite

improvement in older adults, 127
loss, 18

appetite stimulants, 128–9
arachidonic acid, breast milk content, 90
ascites, 230
assessment of individual, 7–8, 7

physical examination, 18–19, 20–21, 21, 
22, 23

see also nutrition assessment
asthma, risk with smoking, 53
atherogenesis, 161
atherosclerotic vascular disease (AV), 83
athletes, adolescent, 107

bariatric surgery, 145–54
biliopancreatic diversion, 148
BMI criteria, 146
contraindications, 146
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bariatric surgery (cont’d)
dumping syndrome, 152–3
gastric banding, 147, 148
gastric bypass surgery, 147, 149
hyperoxaluria, 237–8
iron deficiency, 150, 151
mineral supplementation, 151
nutrient deficiency, 150
nutrition assessment
patient evaluation, 146
post-operative nutrition therapy, 151, 152
pregnancy, 58
routine blood tests, 154
Roux-en-Y procedure, 147, 153

hyperoxaluria, 238
pregnancy following, 58

sleeve gastrectomy, 147–8
vitamin supplementation, 151
weight loss, 148

basal metabolic rate (BMR), 27
behavior change, 32
beta-carotene, 268
biliopancreatic diversion, 148
binge eating, 108
birth defects, vitamin A excess, 50
blood pressure

diabetes, 192
see also hypertension

body mass index (BMI), 7, 19, 21, 22
bariatric surgery criteria, 146
calculation, 21, 141
classification, 22
growth charts, 80
low pre-conception, 54–5
malnutrition diagnosis, 23
obesity/overweight diagnosis, 140–141
older adults, 121–2
waist circumference measurement, 23
WHO International Classification 

of underweight/overweight/obesity, 22
body weight see weight entries
bone mineral density, adolescence, 106
bowel obstruction, 280
brain development, 97
breakfast, importance, 86–7
breast cancer

alcohol consumption, 271
obesity association, 262, 276
soy phytoestrogen effects, 266
weight gain during treatment, 276

breast milk
composition, 64–70, 90
fat content, 67
fortified for pre-term infants, 87
micronutrient bioavailability, 90
types, 67

breastfeeding, 64, 67–71, 89–90
alcohol consumption, 71
benefits, 68, 89–90
calorie intake, 70, 71
complications, 69
contraindications, 67, 90
diabetes mellitus protection, 61
fluid intake, 71
fluoride supplementation, 99
immune system, 67, 69
nutritional recommendations, 70–71
problems, 69–70
vitamin D supplementation, 99
weight loss, 70

brief intervention, key diet history 
questions, 15

bulimia nervosa, 108

cachexia
cancer, 126, 274–5
cardiac, 126, 175–7

caffeine
inflammatory bowel disease, 219
pregnancy, 53–4

calcium
breast milk content, 90
chronic kidney disease, 244, 247
crystals in urine, 239
deficiency

risk in adolescence, 106, 109
dietary levels, 6

hypertension, 174
Dietary Reference Intake, 335–6, 338
food sources, 321–2
kidney stones, 237
nephrotic syndrome, 250
renal replacement therapy, 253
requirements

lactation, 70
lactose intolerance, 209
older people, 118
parenteral nutrition, 303
pregnancy, 52, 55
renal transplantation, 256
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supplementation, 7, 99
irritable bowel syndrome, 227
older people, 118
vegan diet, 109

calcium binders, 253
calcium oxalate kidney stones, 237–8

Crohn’s disease, 223
calorie intake, 6, 139–40

acute kidney injury, 240–241
breastfeeding, 70, 71
heart failure, 178
inflammatory bowel disease, 220
nephrotic syndrome, 249
peritoneal dialysate, 240
reduction in metabolic syndrome, 166
renal replacement therapy, 251
renal transplantation, 254–5

cancer, 261–82
dietary fiber protective effects, 264
energy expenditure, 273
fat consumption, 264
infection risk, 281
malnutrition, 273

diagnosis, 276–7
interventions in terminal disease, 129

muscle wasting, 274–6
nutrition screening, 277
obesity association, 261–3
oncology care, 273–8, 279, 280–281,  

282
physical activity recommendations, 272
prevention, 263–72
treatment

germ-free diet, 281
nutritional supplements, 281, 282
side effects, 274, 277–8, 279, 280

weight loss, 273–4, 275, 276
whole grains protective effects, 264

cancer cachexia, 126, 274–5
carbohydrates

counting in diabetes mellitus, 197–9
enteral feeding formula content,  

291, 292
infant feeding, 96–7
during insulin therapy, 195–6
malabsorption, 208–9
parenteral feeding formula, 300
renal transplantation, 255
requirements in older people, 115–16

cardiac cachexia, 126, 175–7

cardiovascular disease, 160–179
alcohol consumption, 171
dietary cholesterol, 164
dietary fiber, 169, 170
dietary lipids, 161–3
family history, 83
hypertension, 172–5
metabolic syndrome, 165
niacin, 170
risk in diabetes mellitus, 202
soy products, 169
stanol/sterol esters, 169
therapeutic lifestyle changes diet, 166–7, 

168–9
trans fatty acids, 164
vitamin supplements, 170
see also hyperlipidemia; metabolic 

syndrome
carotenoids, 265, 268
catheter-related blood stream infection 

(CRBSI), 306
celiac disease, 209–11, 212
central venous access device (CVAD), 305
cereals, 96, 97
change see patient’s stage of change
chemotherapy

side effects, 277–8, 280
chewing problems in older adults, 130

soft foods, 120, 124
child development monitoring, 90
children

breakfast eating, 86–7
cholesterol levels, 83
diabetes mellitus type 2, 82–3
eating habits, 92, 93–4, 95–9
energy requirements, 84–5
failure to thrive, 23, 85, 86
glucose intolerance, 82–3
growth, 79–80

deviation from normal, 85, 86
parameters, 23

iron deficiency, 84
laboratory tests for nutritional assessment, 

82–4
lipid screening, 83
malnutrition, 23, 25, 80
obesity/overweight, 81–2
preschool, 99–103
protein requirements, 84–5
racial factors, 81
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children (cont’d)
school-age, 103–5
socioeconomic status, 81

chloride, parenteral nutrition, 303
choking, avoidance, 97, 97
cholecalciferol, 270
cholelithiasis, 230–231
cholesterol

dietary, 164
levels, 161

in children, 83
elevated, 164

reduction
requirements

nephrotic syndrome, 249
older people, 115–16

cholestyramine, 221
Chronic Care Model (CCM) for  

Obesity, 203
chronic disease, malnutrition risk, 126
chronic heart failure (CHF), 175–8
chronic kidney disease (CKD), 242–4, 

245–7, 247–9
adjunctive therapies, 248–9
calcium, 244, 247
dietary supplements, 256–7
energy intake, 243
erythropoietin stimulating agents, 248–9
fat intake, 243
fluid intake, 248
herbal supplements, 256
lipids, 243
mineral bone disorder, 244
parathyroid hormone, 244, 247–8
phosphorus, 244, 245–7, 247
potassium intake, 243–4
sodium intake, 243
vitamin D 244, 247–8

chronic obstructive pulmonary disease 
(COPD), 126

cigarette smoking see smoking
cirrhosis, 229–30
cognitive dysfunction, malnutrition  

risk, 126
cognitive impairment, older adults, 124
colon cancer, 264

obesity association, 262–3
risk, 269–70

complementary and alternative therapies 
(CAM), 256–7

complementary foods for infants, 92
constipation, 216

cancer treatment side effect, 280
irritable bowel syndrome, 225
pregnancy, 63

continuous ambulatory peritoneal dialysis 
(CAPD), 250

continuous cycling peritoneal dialysis 
(CCPD), 250

continuous glucose monitoring (CGM), 191
continuous renal replacement therapy 

(CRRT), 240–241
Cori cycle, 276
coronary heart disease, 160

diet association, 161
weight control, 171–2

corticosteroids
inflammatory bowel disease, 221
malnutrition risk, 126

counseling, nutrition, 31–41
motivational interviewing, 36–9
patient’s stage of change, 33, 34, 35, 36, 38
pre-conception, 47, 48

diabetes mellitus, 59
self-efficacy, 39–40

cow’s milk intolerance, 91
cranberry supplementation, 236
critically ill patients
Crohn’s disease, 216–18

calcium oxalate kidney stones, 222–3
dietary fiber, 221
lactose intolerance, 222
management, 224
probiotics, 223
vitamin B12 deficiency, 220

cruciferous vegetables, 267–8
cystic fibrosis, 23
cytokines

cancer cachexia, 275
proinflammatory, 176

dairy foods, 209
DASH diet see Dietary Approaches to Stop 

Hypertension (DASH) diet
dementia

malnutrition interventions, 129
depression

malnutrition interventions, 129
malnutrition risk, 126

dextrose, parenteral feeding, 300
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diabetes mellitus, 8, 184–203, 203–4
alcohol consumption, 201
assessment, 196
breastfeeding protective effect, 61
carbohydrate counting, 197–9
cardiovascular disease risk, 202
clinical management, 188–99, 200, 201–2
community efforts in management, 203
dawn phenomenon, 194
diagnosis, 185, 186
dietitian referral, 195, 196, 199
food labels, 199
glycemic control, 189, 197
hypoglycemia treatment, 201
insulin therapy, 195–7
lifestyle changes, 202
medications

glucose-lowering, 192–4
prevention of disease, 202

metabolic outcome monitoring, 191–2
microvascular complications, 189
nutrition therapy, 189–90, 195–9, 200, 201

effectiveness, 200
patient education resources, 203
patient self-management, 190–192
physical activity, 202
portion size control, 199, 200
pregnancy, 59–61
resources for management, 203, 203–4
screening guidelines, 186
type 1, 185, 187–8
type 2,

children, 82–3
clinical presentation, 187
diagnosis, 185, 187
dyslipidemia, 198
hypertension, 198
insulin resistance, 197
metabolic syndrome, 165–6
pancreatic beta-cell failure, 197
pathophysiology, 186
prevalence, 185
prevention, 202

weight loss, 197
see also gestational diabetes mellitus 

(GDM); pre-diabetes
diabetes self-management education/

training (DSME/T), 190–191
diallyl disulfide (DADS), 269
diallyl sulfide (DAS), 269

diarrhea, 214–16
cancer treatment side effect, 280
drugs exacerbating, 215
inflammatory bowel disease, 219–20,  

221
irritable bowel syndrome, 224–5

Dietary Approaches to Stop Hypertension 
(DASH) diet, 172, 173, 174, 332

dietary factors
coronary heart disease, 161
obesity, 139, 140

dietary fiber, 169
cancer protective effects, 264
constipation, 216
diarrhea, 215
diverticulosis, 227–8
enteral formula content, 292, 293
food sources, 329
inflammatory bowel disease, 221
irritable bowel syndrome, 225, 226–7
requirements

during cancer therapy, 280
older people, 116

Dietary Guidelines for Americans (2010), 4, 
5–6

dietary modifications, older adults, 127
Dietary Reference Intakes (DRIs),  

333–8
dietary supplements during pregnancy, 47
dietitian, referral to, 41
digestion, 208

see also malabsorption
digestive disorders, 207–31

diverticulitis, 228
diverticulosis, 227–8
gallbladder disease, 230–231
gastric disorders, 213–16
inflammatory bowel disease, 216–24
irritable bowel syndrome, 224–7
large bowel, 214–16
liver disease, 228–30
malabsorption, 208–13
small bowel, 214–16

1,25-dihydroxycholecalciferol [1,25(OH)2D] 
52, 248, 253

cancer prevention, 270–271
diverticulitis, 228
diverticulosis, 227–8
docosahexaenoic acid (DHA), 49–50, 162

breast milk content, 90
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dyslipidemia
diabetes mellitus type 2, 198
family history, 83

dysphagia, older adults, 127–8

eating disorders
adolescence, 107–8
treatment, 108

eating patterns, 4
healthy for preschool children, 102
prenatal assessment, 47

echinacea, 256
eggs

cholesterol, 164
infant feeding, 96

eicosapentaenoic acid (EPA), 49–50, 162
electrolytes

parenteral nutrition, 302, 307
refeeding syndrome, 306–7

ellagic acid, 267
employment conditions, prenatal 

assessment, 47
endometrial cancer, 262
energy, 27

chronic kidney disease, 243
excess intake, 139–40
expenditure in cancer, 273
nephrotic syndrome, 249
requirements

acute kidney injury, 240–241
cancer cachexia, 275
cancer therapy, 280, 281
children, 84–5
hospitalized/critically ill patients, 27, 28
lactation, 70
older adults, 115
parenteral nutrition, 299–300
pregnancy, 48–9
renal replacement therapy, 251

enteral nutrition support, 289, 290–291, 292, 
293–5, 296, 297, 298

administration, 295
advantages, 290–291
complications, 296, 297
home nutrition, 310
indications, 290–291
inflammatory bowel disease, 224
intermittent feeding, 295
long-term, 294
medication administration, 295

monitoring, 296, 297
ordering, 294–5
percutaneous, 294
route, 294
tube feeding formulas

content, 291, 292, 293
selection, 293–4

environmental factors, obesity, 139, 140
ergocalciferol, 270
erythropoietin stimulating agents (ESA), 248–9
Escherichia coli, urinary tract infection, 235
essential amino acids, 242–3

enteral feeding formula content, 291, 293
essential fatty acids

brain development, 97
deficiency, 301
parenteral nutrition, 300–301

exenatide, 145
exercise see physical activity
Expanded Chronic Care Model, 203

failure to thrive, 23, 85, 86
familial adenomatous polyposis (FAP), 262
fat, body, breakdown in cancer, 276
fat, dietary

cancer risk, 264
chronic kidney disease, 243
colon cancer association, 263
enteral feeding formula content, 291, 292, 

293
infant nutrition, 97
intake in inflammatory bowel disease, 223
malabsorption, 212–13
requirements in older people, 115–16
saturated fats, 161

fat mass and obesity-associated (FTO) gene, 
140

fatty acids
trans, 164
see also essential fatty acids; omega-3 fatty 

acids; omega-6 fatty acids; 
polyunsaturated fatty acids (PUFAs)

fatty liver, 228
ferritin, serum levels, 52–3
fetal alcohol syndrome (FAS), 53
fetus, food-borne illness effects, 64, 65–6
fish, consumption in pregnancy, 49–50
fish oils, 256, 264

enteral formula content, 293
see also omega-3 fatty acids
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flavonoids, 265–6
flaxseed, 50
fluid intake

acute kidney injury, 241
breastfeeding, 71
chronic kidney disease, 248
constipation, 216
diarrhea, 215
heart failure, 177
kidney stones, 237
nephrotic syndrome, 250
older adults, 115
parenteral nutrition, 302, 307
physical activity, 106–7
renal replacement therapy, 251–2
renal transplantation, 255–6
requirements during cancer therapy, 281
urinary tract infection, 236–7

fluoride
Dietary Reference Intake, 335–6, 338
supplementation, 99

folate/folic acid
deficiency, 50
Dietary Reference Intake, 337
food sources, 320
pregnancy requirements, 50–51, 51, 55

adolescence, 68
supplements, 48

requirements in older people, 117–18
supplements, 48, 221

food allergies, 95
Food Allergy and Anaphylaxis Network 

(FAAN), 95
food frequency questionnaire, 16–17
food intake

cancer patients, 273
improvement in older adults, 127
inhibition in heart failure, 176

food jags, 102, 103
food labels, diabetes mellitus, 199
food safety, pregnancy, 64, 65–6
food-borne illness, pregnancy/fetal effects, 

64, 65–6
formula feeding, 91
free radicals, 265–6, 271
fructooligosaccharides (FOS), 223
fruit consumption

cancer prevention, 267, 268
infant feeding, 96

fruit juice, 100

gallbladder disease, 230–231
garlic, 268–9
gastric acid secretion, 214
gastric banding, 147, 148

adjustable, 58
gastric bypass surgery, 147, 149

pregnancy following, 58–9
gastric cancer, weight loss, 274
gastric disorders, 213–16

gastroesophageal reflux disease, 213, 214
peptic ulcer disease, 213–14

gastric feeding, enteral nutrition, 294, 295
gastroesophageal reflux disease (GERD), 

213, 214
pregnancy, 63

gastrointestinal symptoms, nutrition therapy, 
207

gastrostomy tubes, 294
genistein, 266
germ-free diet, 281
gestational diabetes mellitus (GDM), 59–61, 

188
glargine, 192–3
glomerular filtration rate, 242
glucagon-like peptide-1 (GLP-1), 145
glucose

hypoglycemia treatment, 201
impaired glucose tolerance, 82
metabolism in cancer patients, 276

glucose, blood levels
fasting in children, 82–3
pregnancy, 59
self-monitored, 191
see also hyperglycemia; hypoglycemia

glucose intolerance, children, 82–3
glucose-lowering medications, 192–4
glucosinolates, 267, 268
glulisine, 192
gluten intolerance see celiac disease
gluten-free diet, 209, 210–211
glycemic control

diabetes mellitus, 189, 197
parenteral nutrition, 307
treatment goals, 189
weight loss, 197

growth, 79–80
deviation from normal, 85, 86
monitoring, 90
pediatric parameters, 23
school-age children, 103–4
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growth charts, 79, 80
pre-term infants, 89

Harris-Benedict equation, 27, 28
health, factors affecting, 9
Health Belief Model, 32

self-management of diabetes, 191
health information, older adults, 114–15
health maintenance, 4
heart disease, diet association, 161
heart failure, 175–8

calorie intake, 178
fluid intake, 177
food intake inhibition, 176
gastrointestinal alterations, 176
mineral supplementation, 178
nutrient loss, 176
nutrition therapy, 177–8
nutritional effects, 175–6
protein intake, 178
sodium intake, 177
thiamin deficiency, 178
vitamin supplementation, 178

heartburn in pregnancy, 62–3
Helicobacter pylori, peptic ulcer disease, 214
hemodialysis see renal replacement therapy 

(RRT)
hemoglobin, pregnancy levels, 52–3
hemoglobin A1C 189–92
hemorrhagic disease of the newborn, 99
hereditary non-polyposis colon cancer 

(HNPCC), 262
heterocyclic amines (HCAs), 263
home nutrition support, 310
hospitalized patients

energy requirements, 27, 28
malnutrition, 24–5
protein requirements, 27

hydration
older adults, 115
physical activity, 106–7

25-hydroxyvitamin D deficiency, pre-bariatric 
surgery, 150

hypercholesterolemia, 83
hyperglycemia

diabetes mellitus diagnosis, 185–6
post-prandial, 188

hyperlipidemia, 8, 164–5
nutrition therapy, 166–7, 168–9

hyperoxaluria, malabsorption, 237, 238

hypertension, 8, 160
alcohol consumption, 174–5
calcium intake, 174
cardiovascular disease, 172–5
diabetes mellitus, type 2, 198
lifestyle modifications, 175
metabolic syndrome, 165–6
obesity association, 172–3
potassium intake, 174
pregnancy, 58
sodium intake, 173–4

hypoglycemia
diabetes mellitus, 201
parenteral nutrition, 307
prevention, 201
risk with multiple gestations, 57
treatment, 201

immune function, malnutrition, 26
immune system, breastfeeding, 67
impaired glucose tolerance, 82
indole-3-carbinol, 267–8
indoles, 267
infant(s), 89
infant cereal, iron-fortified, 90
infant formula, 91

iron fortification, 91
types, 88

infant nutrition, 87, 88, 89–92, 93–4, 95–9
beverages, 95
complementary foods, 92
introducing new foods, 95–7
mineral supplements, 98–9
pre-term infants, 87, 89
solid foods, 92
vitamin supplements, 98–9
see also breastfeeding

infection risk
cancer patients, 281
parenteral nutrition, 306

inflammatory bowel disease, 216–24
calorie intake, 220
dietary fiber, 221
dietitian referral, 217
flares, 219
genetic factors, 222
lactose intolerance, 222
malnutrition, 216–18
mineral requirements, 220–222
nutrient losses, 217–18
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nutrition assessment, 216–17
omega-3 fatty acids, 222
probiotics, 223
protein requirements, 220
total parenteral nutrition, 218, 224
vitamin requirements, 220–222

inflammatory response, malnutrition, 26
insulin

cancer patients, 276
deficiency, 197
exogenous, 192–4
pre-mixed, 193–4

insulin pump therapy, 193–4
insulin resistance

diabetes mellitus type 2, 187–8
pregnancy, 58
weight loss, 197

insulin therapy, 193–4, 195–7
administration with parenteral nutrition, 

305, 307
pregnancy, 60

intestinal mucositis, 280
intradialytic parenteral nutrition (IDPN), 

251
intrauterine growth retardation (IUGR), 48

risk with twin gestation, 57
intravenous fat emulsions (IVFE), 300–301
iron

Dietary Reference Intake, 335–6, 338
food sources, 326
fortification

cereals, 97
infant formula, 91

heme, 119
non-heme, 119
requirements

lactation, 70
older people, 118–19
pregnancy, 52–3, 55
pregnancy in adolescents, 56, 68
renal replacement therapy, 253–4

status in children, 84
supplementation

pregnancy, 48
pre-term infants, 87
renal replacement therapy, 253–4

iron deficiency
bariatric surgery, 150, 151
children, 84
inflammatory bowel disease, 218, 221

older people, 118–19
risk in adolescence, 106
Roux-en-Y procedure, 153

irritable bowel syndrome, 224–7
nutrition therapy, 225–7

isoflavones, 266
isothiocyanates, 267

jejunostomy tubes, 294

ketonemia, 61
ketosis, 56, 57
kidney stones, 237–9
kwashiorkor, 24

laboratory tests, nutrition-related, 24
lactase deficiency, 215
lactation, 64–71

alcohol consumption, 71
breast milk composition, 64–70
complications, 68
nutritional recommendations, 70–71

lactose deficiency, 209
lactose intolerance, 208–9

inflammatory bowel disease, 222
irritable bowel syndrome, 227

laparoscopic adjustable gastric banding 
(LAGB), 147, 148

large bowel disorders, 214–16
lifestyle/lifestyle changes

diabetes mellitus, 202
gallbladder development risk, 231
hypertension management, 175
metabolic syndrome, 166, 166–7, 168–9
obesity, 139, 140
obesity/overweight treatment, 142, 144
therapeutic diet, 166–7, 168–9, 331

lignans, 265
lipid mobilizing factor, 275, 276
lipids

chronic kidney disease, 243
dietary, 161–3
measurement in diabetes mellitus, 191–2
nephrotic syndrome, 249
parenteral feeding formula, 300–301
parenteral nutrition, 241
renal replacement therapy, 251
renal transplantation, 255
screening in children, 83
see also hyperlipidemia



376 Index

liver, gluconeogenesis, 276
liver cancer, 271
liver disease, 228–30

parenteral nutrition-associated, 301
low density lipoprotein cholesterol (LDL-C), 

161
reduction, 169
target goals, 165

lycopene, 268

macronutrients, parenteral feeding formula, 
300

macrosomia, fetal in gestational diabetes,  
61

magnesium
Dietary Reference Intake, 335–6, 338
food sources, 325
parenteral nutrition, 303
requirements in older people, 119

malabsorption, 208–13
carbohydrate, 208–9
fat, 212–13
hyperoxaluria, 237, 238
inflammatory bowel disease, 219
irritable bowel syndrome, 225
protein, 209–11, 212

malnutrition
Alzheimer’s disease, 126
cancer, 273

diagnosis, 276–7
cancer cachexia, 275
children, 23, 80
depression, 128, 129
dysphagia in older adults, 127–8
etiology, 126–8
health consequences, 25–6
hospitalized patients, 24–5
immune function, 26
inflammatory bowel disease, 216–18
inflammatory response, 26
medication effects, 126–7
older adults, 125
prevalence, 25
risk factors, 25
risk in chronic disease, 126
tissue mass loss, 26

marasmus, 24
mastitis, risk with diabetes, 61
maternal nutrient needs recommendation, 

48–53

meat consumption, 263–4
infant feeding, 96

medications
administration

enteral nutrition support, 295
parenteral nutrition, 305

diabetes mellitus, 192–4
exacerbating diarrhea, 215
malnutrition risk, 126
phosphate-binding, 247, 253
weight reduction, 143–5, 171–2

medium-chain triglycerides (MCT),  
212, 293

megestrol, 128–9
menarche, iron requirements, 106
mercury, fish consumption, 49
metabolic rate

cancer cachexia, 275
older adults, 115

metabolic syndrome, 160, 165–6
diagnostic criteria, 142, 165
lifestyle changes, 166
nutrition therapy, 166–7, 168–9

metformin, 202
micronutrients

bioavailability in breast milk, 90
Dietary Reference Intake, 335–6
supplementation in multiple gestations, 57

milk consumption, preschool  
children, 99, 100

mineral(s)
cancer prevention, 271
enteral formula content, 292, 293
parenteral nutrition, 304–5
requirements

inflammatory bowel disease, 220–222
older people, 118–19

supplementation
bariatric surgery, 151
heart failure, 178
infants, 98–9

mineral bone disorder (MBD), 244
Mini Nutritional Assessment (MNA) 

questionnaire, 17
monounsaturated fatty acids (PUFAs), 163
motivational interviewing, 36–9
mucositis, cancer treatment side effect, 280
multiple gestations, 57–8
muscle wasting in cancer, 276

cancer cachexia, 274, 275
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nausea and vomiting
cancer therapy, 278, 280
management in pregnancy, 62–3

nephrolithiasis see kidney stones
nephrotic syndrome, 249–50
neural tube defects (NTD), 50–51, 51
neutropenic diet, 281
niacin, 170

Dietary Reference Intake, 333–4, 337
requirements in older people, 117

nicotine, pregnancy, 53
nicotinic acid preparations, 170
nipples

infection risk with diabetes, 61
sore, 70

nitrites/nitrates, 263
nitrogen balance, parenteral feeding, 301, 301
nitrosamines, 269
non-alcoholic fatty liver disease (NAFLD), 

228
non-alcoholic steatohepatitis (NASH), 228
non-Hodgkin’s lymphoma, weight loss, 274
noni juice, 256–7
non-steroidal anti-inflammatory drugs 

(NSAIDs), 214
nurse practitioners, 3–10

effecting change, 8–10
healthy lifestyle practice, 40–41

nursing homes, 4, 25
nutrient absorption, 208

see also malabsorption
nutrient deficiency, 278, 280

bariatric surgery, 150
cancer patients, 273

nutrient loss
heart failure, 176
inflammatory bowel disease, 217–18

nutrient requirements
heart failure, 176
inflammatory bowel disease, 218

nutrition assessment, 12–19, 20–21, 21, 22, 
23–7, 28, 29

anthropometric measures, 19, 20–21, 21, 
22, 23

body mass index, 19, 21, 22
general appearance, 18–19
inflammatory bowel disease, 216–17
older adults, 120, 121
physical examination, 18–19, 20–21, 21, 

22, 23

post-bariatric surgery, 150–151
pre-bariatric surgery, 149–50
vital signs, 19, 20–21, 21, 22, 23
waist circumference, 21, 23

nutrition history, prenatal evaluation, 46–7
nutrition recommendations by age and 

disease, 28, 29
nutrition screening, cancer patients, 277
Nutrition Screening Initiative (NSI),  

120, 121
nutrition therapy, 28, 29

constipation, 216
diabetes mellitus, 189–90, 194–5
gastroesophageal reflux disease, 213
gastrointestinal symptoms, 207
heart failure, 177–8
hyperlipidemia, 166–7, 168–9
inflammatory bowel disease, 218–24
irritable bowel syndrome, 225–7
kidney stones, 237–9
metabolic syndrome, 165–7, 168–9
post-bariatric surgery, 151, 152
urinary tract infection, 236–7

nutritional deficiencies, maternal risk 
factors, 47

nutritional frailty in older adults, 124–5, 125
nutritional status

cancer treatment, 273, 280–281
conditions affecting in pregnancy, 56–9

nutritional supplements
cancer therapy, 281, 282
cirrhosis, 230
older adults, 128

nutritional support
critical illness, 26
inflammatory bowel disease, 223–4

nutrition-related problems, 4

obesity, 137–42
body mass index, 21, 22
cancer association, 261–3
cancer prevention, 270–271
children, 81–2
classification, 141
comorbidities, 138, 145, 146
diagnosis, 140–142
dietary factors, 139, 140
environment, 139, 140
etiology, 81, 139–40
family history, 140
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obesity (cont’d)
genetics, 140
health consequences, 137–8
hypertension association, 172–3
pregnancy, 55–6

rates, 46
prevalence, 138–9
renal transplantation, 254
treatment, 32, 142, 144, 143–54

costs, 138
waist circumference, 141–2
weight gain in pregnancy, 55–6
weight reduction medications, 143–5
WHO International Classification, 21

older adults, 113–29, 130
appetite stimulants, 128–9
calcium requirements, 118
carbohydrate requirements, 115–16
chewing problems, 120, 124, 130
cognitive impairment, 124
dietary modifications, 127
dysphagia, 127–8
energy requirements, 115
fiber requirements, 116
food intake improvement, 127
iron requirements, 118–19
literacy, 114–15
macronutrient requirements, 115–18
magnesium requirements, 119
malnutrition, 125
metabolic rate, 115
mineral requirements, 118–19
nutrition assessment, 120, 121
nutritional frailty, 124, 125

interventions, 128–9
nutritional supplements, 128
oral health assessment, 120, 122
osteoporosis, 118
percent weight change, 123
physical examination, 121–4
protein requirements, 115
sarcopenia, 124
socioeconomic factors, 114, 130
soft foods for patients with chewing 

problems, 120, 124
swallowing difficulties, 127–8
vitamin requirements, 116–18
weight loss, 123, 125, 130
zinc requirements, 119

oleic acid, 163

omega-3 fatty acids, 49, 50, 162
breast milk content, 90
cancer protection, 264
enteral formula content, 293
food sources, 327
inflammatory bowel disease, 222
metabolic syndrome, 166

omega-6 fatty acids, 49, 162
cancer association, 264
enteral formula content, 293
inflammatory bowel disease, 222

oncology care see cancer
oral cancer, alcohol consumption, 271
oral health assessment, older adults,  

120, 122
Oral Health Status Examination (BOHSE) 

screening instrument, 120, 122
oral mucositis, cancer treatment side effect,  

280
orlistat, 145
osteoporosis

calcium dietary levels, 6
older people, 118

overweight, 6
assessment, 140–142
behavior change, 142, 144
body mass index, 21, 22
case study, 7, 8
children, 81–2
classification, 141
diagnosis, 140–142
pregnancy, 55–6
prevalence, 138–9
treatment, 32, 142, 143, 144–6
waist circumference, 141–2
WHO International Classification, 21

oxalate
food sources, 328
kidney stones, 22–3, 237–8

oxygen, impaired cellular supply in heart 
failure, 176

pancreatic beta-cells, 187
pancreatic cancer, 282

obesity association, 263
weight loss, 274

pancreatic enzyme supplements, 282
parathyroid hormone (PTH)

chronic kidney disease, 247–8
renal replacement therapy, 253
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parenteral nutrition, 289, 297, 299–307, 
308–9, 310

access, 305
acetate requirements, 303
administration, 306
calcium requirements, 303
chloride requirements, 303
complications, 306–7
contraindications, 299
electrolyte requirements, 302, 307
energy requirements, 299–300
fluid intake, 307
fluid requirements, 302
glycemic control, 307
home nutrition support, 299, 310
hypoglycemia, 307
indications, 299
infection risk, 306
inflammatory bowel disease, 218, 224
insulin administration, 305, 307
intradialytic, 251
lipids, 241
macronutrients, 300–301
magnesium requirements, 303
medication administration, 305
metabolic complications, 306–7
minerals, 304–5
monitoring, 309
osmolarity, 305
peripheral, 305
phosphorus requirements, 303
potassium requirements, 303
prescription, 305–6
sodium requirements, 303
step-by-step approach, 308
taper schedule, 306
total parenteral nutrition, 218, 224
trace elements, 304–5
triglyceride monitoring, 241
vitamins, 304–5

parenteral nutrition-associated liver disease 
(PNALD), 301

patient education, 4, 7, 32
gestational diabetes mellitus, 60
nutrition therapy, 29
polyunsaturated fatty acids, 50
resources for diabetes mellitus, 203

Patient Generated Subjective Global 
Assessment (PG-SGA) tool, 277

24-hour recall, 16

food frequency questionnaire, 16–17
standardized assessment tools, 17

Patient Protection and Affordable Care Act 
(2010), 3–4

patient’s stage of change, 33, 34, 35, 36, 38
peptic ulcer disease, 213–14
percent weight change, 17
peripheral parenteral nutrition (PPN), 305
peritoneal dialysis, 250

caloric absorption, 240
peritonitis, 251
pet allergies, 95
phosphate binders, 252, 253
phosphorus

acute kidney injury, 241
breast milk content, 90
chronic kidney disease, 244, 245–7,  

247
Dietary Reference Intake, 335–6, 338
dietary sources, 244, 245–6
parenteral nutrition, 303
phosphate-binding medications, 247
renal replacement therapy, 252–3
renal transplantation, 256

physical activity, 8–9
adolescence, 106–7
cancer prevention, 272
constipation, 216
decrease and obesity, 140
diabetes mellitus, 202
family, 105
fluid intake, 106–7
school-age children, 104–5

physical activity (PA) factor, 27, 28
physical examination, older adults,  

121–4
phytochemicals, cancer protection, 264–7
phytoestrogens, 265

flaxseed, 50
policy change, 9–10
polyphenols, 265–6, 271–2
polyunsaturated fats, 162–3
polyunsaturated fatty acids (PUFAs), 162–3

dietary sources, 162
requirements in pregnancy, 49–50

portion size, 6
adolescence, 105
control in diabetes mellitus, 199, 200
school-age children, 104
toddlers, 99



380 Index

potassium intake
acute kidney injury, 241
chronic kidney disease, 243–4
food sources, 324
hypertension, 174
nephrotic syndrome, 250
parenteral nutrition, 303
renal replacement therapy, 252
renal transplantation, 255

prealbumin, serum levels, 26
prebiotics, 223

inflammatory bowel disease, 222
pre-conception

counseling, 47, 48
nutrition assessment, 46, 47, 48

pre-diabetes
diabetes risk, 202
diagnosis, 185, 186

prednisone, 218
pre-eclampsia, vitamin D requirements, 58
pregnancy

adolescence, 56–7, 68, 106
alcohol consumption, 53
anemia, 52–3
bariatric surgery, 58–9
caffeine, 53–4
calcium requirements, 52, 55
cigarette smoking, 53
conditions affecting nutritional status, 

56–9
constipation management, 63
diabetes, 59–61
energy requirements, 48–9
fish consumption, 49–50
flaxseed consumption, 50
fluid retention, 56
folate requirements, 50–51, 51, 55

adolescence, 68
following gastric bypass surgery, 58–9
food safety, 63, 65–6
food-borne illness, 63, 65–6
gestational diabetes mellitus  

testing, 188
glucose blood levels, 59, 60
heartburn, 62–3
hemoglobin levels, 52–3

HbA1C 60
hypertension, 58
insulin resistance, 59
insulin therapy, 60

iron requirements, 52–3, 55
ketosis, 56
low pre-conception BMI 54–5
maternal nutrient needs recommendation, 

48–52
maternal weight-gain, 54, 55

adolescence, 56
obese women, 55

multiple gestations, 57–8
nausea and vomiting management, 62–3
nutritional recommendations, 47–8
obesity, 54–6
overweight, 55–6
polyunsaturated fatty acid requirements, 

49–50
protein

intake, 55
requirements, 49, 57

psychosocial issues, 61, 62
reflux esophagitis, 62–3
substance abuse, 53–4
toxemia, 56
underweight, 54
vitamin A requirements, 50
vitamin B requirements, 55
vitamin D requirements, 51, 58

premature labor, risk with twin gestation, 57
prenatal evaluation, 46–7
pre-term birth, risk with smoking, 53
pre-term infants
probiotics, 209

diarrhea, 215
inflammatory bowel disease, 222–4
urinary tract infection, 236

processed meats, cancer association, 263
prostate cancer, 264

selenium effects, 271
soy phytoestrogen effects, 266–7
tomato consumption effects, 268

protein, body
breakdown in cancer, 276
serum levels, 26

protein, dietary
deficiency risk in older adults, 115
enteral feeding formula content, 291,  

292, 293
intake

acute kidney injury, 240
chronic kidney disease, 242–3
heart failure, 178
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kidney stones, 238
nephrotic syndrome, 249
pregnancy, 55–6
renal replacement therapy, 250–251
renal transplantation, 254

malabsorption, 209–11, 212
parenteral feeding formula, 301
requirements

cancer therapy, 280–281
children, 84–5
cirrhosis, 229
hospitalized/critically ill patients, 27
inflammatory bowel disease, 220
lactation, 70
older adults, 115
pregnancy, 49, 55

status assessment, 26
protein hydrolysate formula, 91
protein-calorie malnutrition

cirrhosis, 229
inflammatory bowel disease, 216–18

protein-losing enteropathy, 218
proteolysis-inducing factor (PTF), 275, 276
psychosocial issues in pregnancy, 61–2, 61
purging, 108
purine, food sources, 330

questionnaires

radiation therapy, side effects, 278, 280
Rapid Eating Assessment for Patients 

(REAP), 17
Rate Your Plate questionnaire, 17
refeeding syndrome, 306–7
reflux esophagitis see gastroesophageal reflux 

disease (GERD)
renal disease, 235–58

acute kidney injury, 239–41
chronic kidney disease, 242–4, 245–7, 247–9
complementary and alternative therapies, 

256–7
nephrotic syndrome, 249–50
referral to dietitian, 256
urinary tract infection, 235–7

renal failure see acute kidney injury (AKI)
renal osteodystrophy, 244
renal replacement therapy (RRT), 240, 241, 

250–254
calcium intake, 253
calorie/energy requirements, 251

fluid intake, 251–2
iron, 253–4
lipids, 251
parathyroid hormone, 253
phosphorus levels, 252–3
potassium intake, 252
protein intake, 250–251
sodium intake, 251–2
vitamin D 253
vitamins, 253

renal transplantation, 254–6
resting energy expenditure (REE), 27
resveratrol, 271–2
retinol, teratogenicity, 50
riboflavin

Dietary Reference Intake, 333–4, 337
requirements in older people, 117

rickets of prematurity, 89
Roux-en-Y procedure, 147

hyperoxaluria, 238
iron deficiency anemia, 153
pregnancy following, 58–9

saponins, 265
sarcopenia, older adults, 124
saturated fats, 161
selective estrogen receptor modulators 

(SERMs), 266
selective serotonin reuptake inhibitors 

(SSRIs), 129
selenium

acute kidney injury, 241
cancer prevention, 271
Dietary Reference Intake, 335–6, 338

self-efficacy, 39
self-esteem, motivational interviewing,  

37–8
self-monitoring blood glucose levels 

(SMBG), 191
sleeve gastrectomy, 147–8
small bowel disorders, 214–16
small bowel feeding, enteral nutrition, 294, 

295
small for gestational age (SGA), 48
smoking

asthma risk, 53
beta-carotene supplement 

contraindication, 268
pregnancy, 53–4

sociocultural context, 9
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socioeconomic status
children, 81
older adults, 114, 130

sodium intake
acute kidney injury, 241
chronic kidney disease, 243
cirrhosis, 230
food sources, 323
foods with high content, 243, 244
heart failure, 177
hypertension, 173–4
kidney stones, 239
nephrotic syndrome, 250
parenteral nutrition, 303
renal replacement therapy, 251–2
renal transplantation, 255

solid foods, 92
sorbitol, 215–16
soy foods/products, 169

cancer prevention, 266–7
infant formula, 91

spina bifida, 50–51
sports drinks, 107
St John’s Wort, 256
stanols, 169
starch, infant feeding, 96–7
statins, 249
stem cell transplant (SCT), side effects,  

280
sterol esters, 169
stress reduction, irritable bowel syndrome, 

226
substance abuse, pregnancy, 53–4
sudden infant death syndrome  

(SIDS), 53
sulfasalazine, folate supplements, 221
sulfur compounds, 265
swallowing difficulties in older adults,  

127–8
sweeteners, non-nutritive, 100

teratogens, retinol, 50
therapeutic lifestyle changes diet, 166–7, 

168–9
thiamin

deficiency
heart failure, 178
pre-bariatric surgery, 150

Dietary Reference Intake, 333–4, 337
requirements in older people, 117

toddlers, 99–103
beverages, 99–100
food jags, 102, 103
healthy self-regulation, 103
parental concerns, 102–3
portion size, 99, 102
role modeling, 100
sample menu, 100

tomatoes, 268
total energy expenditure (TEE), 27, 28
total parenteral nutrition (TPN), 218, 224
trace elements

enteral formula content, 292, 293
parenteral nutrition, 304–5

trans fatty acids, 164
transferrin, serum levels, 26
Transtheoretical Model of Behavioral 

Change, 33, 35, 33
tricyclic antidepressants, 129
triglycerides

elevated levels, 164
medium-chain, 212, 293
parenteral nutrition, 241
reduction in metabolic syndrome, 166
serum levels, 163

tube feeding see enteral nutrition support
tumor burden, malnutrition risk, 126
tumor byproducts, 275, 276
tumor necrosis factor-alpha (TNF-alpha), 176
twin pregnancy, 57–8

ulcerative colitis, 216
ultraviolet B (UVB) light, 270

vitamin D requirements in older people, 116
underweight

classification, 141
pre-conception, 54
WHO International Classification, 21

urinary tract infection, 235–7
cranberry supplementation, 236
fluid intake, 236–7
nephrolithiasis, 237–9
nutrition therapy, 236–7
probiotics, 236

vegans, 109
breastfeeding, 91

vegetables
cancer prevention, 267–8
infant feeding, 96
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vegetarians/vegetarian diet, 108–9
breastfeeding, 91
diverticulosis risk reduction, 228
lacto-ovo, 109
nephrotic syndrome, 249

very low density lipoprotein (VLDL), 164
vital signs, 19, 20–21, 21, 22, 23
vitamin(s)

acute kidney injury, 241
cancer prevention, 270–271
chronic kidney disease, 248
Dietary Reference Intakes, 333–4, 337
enteral formula content, 292, 293
fat-soluble deficiency, 213
parenteral nutrition, 304–5
renal replacement therapy, 253
requirements

inflammatory bowel disease, 220–222
lactation, 70–71
older people, 116–18

vitamin A
deficiency, 50
Dietary Reference Intake, 333–4, 337
excess and birth defects, 50
food sources, 315

vitamin B
Dietary Reference Intake, 333–4, 337

vitamin B1 see thiamin
vitamin B2 see riboflavin
vitamin B3 see niacin
vitamin B12

Dietary Reference Intake, 333–4, 337
requirements in older people, 118
supplementation for vegans, 109

vitamin B12 deficiency
breastfeeding by vegetarian/vegan 

mothers, 90
Crohn’s disease, 220
older people, 118
vegetarians/vegans, 109

vitamin C
deficiency, 117
Dietary Reference Intake, 333–4, 337
enteral formula content, 292, 293
food sources, 319
requirements in older people, 117

vitamin D
cancer prevention, 270–271
chronic kidney disease, 244, 247–8
colon cancer association, 263

deficiency and heart failure, 178
Dietary Reference Intake, 333–4, 337
food sources, 316
nephrotic syndrome, 250
renal replacement therapy, 253
renal transplantation, 256
requirements

lactose intolerance, 209
older people, 116
pregnancy, 51, 58

sunlight exposure, 116
supplementation, 99

breast-fed infants, 71
pre-term infants, 87, 89

vitamin E
Dietary Reference Intake, 333–4, 337
enteral formula content, 292, 293
food sources, 317
requirements in older people, 116–17

vitamin K
Dietary Reference Intake, 333–4, 337
food sources, 318
supplementation, 99

vitamin K deficiency bleeding (VKDB), 99
vitamin supplements

acute kidney injury, 241
bariatric surgery, 151
cardiovascular disease, 170
chronic kidney disease, 248
heart failure, 178
infants, 98–9
renal replacement therapy, 253

vomiting see nausea and vomiting

waist circumference, 21, 23, 141–2
water balance, chronic kidney disease, 248
water requirements

older adults, 115
physical activity, 106–7

Weight, Activity, Variety and Excess Screener 
(WAVE), 17

weight change, older adults, 123
weight gain

cancer, 275–6
maternal in pregnancy, 54, 55

adolescence, 56–7
obese women, 55–6

weight loss
Alzheimer’s disease, 126
athletes, 107
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weight loss (cont’d)
bariatric surgery, 148
breastfeeding, 69
cancer cachexia, 274, 275
cancer patients, 273–4, 275, 276
coronary heart disease risk reduction, 

171–2
diabetes mellitus, 197
gallbladder development risk, 231
glycemic control, 197
insulin resistance, 197
older adults, 123, 125, 130
percent weight change, 17
pre-bariatric surgery, 150

weight reduction medications, 143–6,  
171–2

whole grains, 264
wine, 271–2
work capacity, cellular, 26
World Health Organization (WHO)

International Classification of 
underweight/overweight/ 
obesity, 21

malnutrition diagnosis, 23

zinc
Dietary Reference Intake, 335–6, 338
requirements in older people, 119
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