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Academy of Nutrition  
and Dietetics Evidence  

Analysis Ratings
The following ratings are used in Academy of Nutrition 
and Dietetics evidence analysis projects, including the 
Evidence-Based Pediatric Weight Management Nutrition 
Practice Guideline.

Strong
Definition

A Strong recommendation means that the work group be-​
lieves that the benefits of the recommended approach clearly 
exceed the harms (or that the harms clearly exceed the benefits 
in the case of a strong negative recommendation) and that the 
quality of the supporting evidence is excellent/good (grade I 
or II). In some clearly identified circumstances, Strong rec-
ommendations may be made based on lesser evidence when 
high-quality evidence is impossible to obtain and the antic-
ipated benefits strongly outweigh the harms.

Implication for Practice

Practitioners should follow a Strong recommendation unless 
a clear and compelling rationale for an alternative approach 
is present.

Fair
Definition

A Fair recommendation means that the work group believes 
that the benefits exceed the harms (or that the harms clearly 
exceed the benefits in the case of a negative recommendation), 
but the quality of evidence is not as strong (grade II or III). 
In some clearly identified circumstances, recommendations 
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may be made based on lesser evidence when high-quality 
evidence is impossible to obtain and the anticipated benefits 
outweigh the harms.

Implication for Practice

Practitioners should generally follow a Fair recommenda-
tion but remain alert to new information and be sensitive to 
patient preferences.

Weak
Definition

A Weak recommendation means that the quality of evidence 
that exists is suspect or that well-done studies (grade I, II, 
or III) show little clear advantage to one approach versus 
another.

Implication for Practice

Practitioners should be cautious in deciding whether to follow 
a recommendation classified as Weak and should exercise 
judgment and be alert to emerging publications that report 
evidence. Patient preference should have a substantial influ-
encing role.

Consensus
Definition

A Consensus recommendation means that Expert opinion 
(grade IV) supports the guideline recommendation even 
though the available scientific evidence did not present con-
sistent results or controlled trials were lacking.

Implication for Practice

Practitioners should be flexible in deciding whether to fol-
low a recommendation classified as Consensus, although 
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xiii﻿

they may set boundaries on alternatives. Patient preference 
should have a substantial influencing role.

Insufficient Evidence
Definition

An Insufficient Evidence recommendation means that there 
is both a lack of pertinent evidence (grade V) or an unclear 
balance between benefits and harms.

Implication for Practice

Practitioners should feel little constraint in deciding whether 
to follow a recommendation labeled as Insufficient Evidence 
and should exercise judgment and be alert to emerging pub-
lications that report evidence that clarifies the balance of 
benefit versus harm. Patient preference should have a sub-
stantial influencing role.

This section is adapted with permission from the Academy 
of Nutrition and Dietetics Evidence Analysis Library. https://
www.andeal.org/recommendation-ratings. Accessed Octo-
ber 21, 2016.
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Chapter 1

Pediatric Overweight and Obesity: 
Trends and Health Consequences

The United States is currently in the midst of an overweight/
obesity crisis that affects not onl4y adults but also the nation’s 
youth.1,2 To accurately depict the national prevalence of child-
hood and adolescent overweight/obesity, it is important first to 
define the terms overweight and obese and then to use these 
definitions consistently. This chapter will provide the current 
overweight and obesity definitions as they apply to the pedi-
atric population, age 2 through 18 years. It will also provide 
an overview of the health consequences related to pediatric 
overweight and obesity.

Definitions
In 2007, an Expert Committee on the Assessment, Preven​tion, 
and Treatment of Child and Adolescent Overweight and Obe-
sity, made up of representatives from 15 health professional 
organizations, provided recommendations for the manage-
ment of overweight and obesity in children and adolescents. 
The Expert Committee published a consensus document 
using evidence to recommend strategies for the screening, 
prevention, and treatment of childhood obesity.3 The Acad-
emy of Nutrition and Dietetics Evidence-Based Pediatric 
Weight Management Nutrition Practice Guideline (PWM 
NPG) are complementary and use the Expert Committee’s 
terminology for framing treatment recommendations.4 The 
Expert Committee recommendations are discussed in greater 
detail in Chapters 5 and 10. The PWM NPG is discussed in 
Chapters 3, 4, 6, and 9. In addition, in 2010, the US Preventive 
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Services Task Force (USPSTF) issued revised recommenda-
tions for the screening, prevention, and treatment of childhood 
overweight and obesity. The USPSTF updated its terminol-
ogy to be consistent with that of the Expert Committee.5

With regard to weight classifications, the Expert Commit-
tee recommends the following definitions3:

•	 Youth between the ages of 2 and 18 years with a body 
mass index (BMI) from the 85th to the 94th percentile 
for their age and sex should be considered overweight.

•	 Youth between the ages of 2 and 18 years with a BMI 
at or more than the 95th percentile for their age and sex 
should be considered obese.

•	 For children and adolescents with more severe obe-
sity, an additional category (BMI greater than the 99th 
percentile) has been proposed to indicate a high likeli-
hood of immediate medical problems and the urgency 
of intervening.

Table 1.1 summarizes pediatric weight terminology based on 
BMI as recommended by the Expert Committee.

Table 1.1: Terminology for Body Mass Index Categories3,4

Body Mass Index Percentile for Age and Sex

<5th 5th–84th 85th–94th ≥95th

Expert 
Committee 
Terminology

Underweight Healthy 
weight

Overweight Obese

In addition, more recent researchers have proposed addi-
tional definitions of severe obesity.6 These, as well as the use 
of BMI z scores as an alternative to BMI percentiles, will be 
discussed more in Chapter 2 and Chapter 7.
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Prevalence
Since the 1970s there has been an alarming increase in the 
prevalence of overweight and obesity in our nation’s youth. 
According to the Centers for Disease Control and Preven-
tion, childhood obesity has more than doubled in children 
and quadrupled in adolescents in the past 30 years.7 Child-
hood obesity is a complex issue. The main causes of excess 
weight in youth are similar to those in adults, including indi-
vidual causes such as behavior and genetics. Behaviors can 
include dietary patterns, physical activity, inactivity, medica-
tion use, and other exposures. Some additional contributing 
factors in our society include the food and physical activ-
ity environment, education and skills, and food marketing 
and promotion.8

Progress toward reducing the nation’s prevalence of weight 
issues is monitored using data from the National Health and 
Nutrition Examination Survey (NHANES). The most recent 
NHANES data (2011 through 2014) showed that the preva-
lence of obesity among US youth was 17% from 2011 through 
2014.7 Overall, the prevalence of obesity was 8.9% among pre-
school children (2 to 5 years old), 17.5% among school-aged 
children (6 to 11 years old), and 20.5% among adolescents 
(12 to 19 years old). The same pattern was seen in both boys 
and girls.9 Figure 1.1 (see page 4) presents NHANES survey 
data from 2011 through 2014.

From 1999 to 2000 through 2013 to 2014, a significant 
increase in obesity was seen; however, between 2011 and 
2012 and 2013 and 2014 no changes in obesity were noted.9

Although the prevalence of pediatric obesity has increased 
nationwide, NHANES data indicate that there are signifi-
cant racial/ethnic and age disparities among children and 
adolescents. The prevalence of obesity among non-Hispanic 
Asian youth (8.9%) was lower than that for non-Hispanic 
white (14.7%), non-Hispanic black (19.5%), and Hispanic 
(21.9%) youth.9
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¹Significantly different from those aged 2–5 years.

Reprinted from National Center for Health Statistics. Prevalence of obesity among 
adults and youth: United States, 2011–2014. NCHS Data Brief, No. 219. www.cdc 
.gov/nchs/data/databriefs/db219.pdf.

Figure 1.1: Prevalence of obesity among youth aged 2 
through 19 years by sex and age: United States 2011 
through 2014

Figure 1.2 compares the prevalence of obesity by race/ethnic-
ity for adolescent boys and girls between 2 and 19 years old.9

The US government monitors and updates statistics 
on the prevalence of obesity in the pediatric population 
approximately every 2 years. Therefore, registered dieti-
tian nutritionists (RDNs) and other health professionals 
should check the Centers for Disease Control and Preven-
tion National Center for Health Statistics website (www.cdc 
.gov) for the most current pediatric obesity prevalence sta-
tistics for age, sex, and race/ethnicity.

The prevalence of childhood and adolescent obesity is also 
rising around the world. In 2016, The World Health Orga-
nization (WHO) put together the Commission on Ending 
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¹Significantly different from non-Hispanic Asian persons.
²Significantly different from non-Hispanic white persons.
³Significantly different from females of the same race and Hispanic origin.
⁴Significantly different from non-Hispanic black persons.

Reprinted from National Center for Health Statistics. Prevalence of obesity among 
adults and youth: United States, 2011-2014. NCHS Data Brief, No. 219. www.cdc.gov 
/nchs/data/databriefs/db219.pdf.

Figure 1.2: Prevalence of obesity among youth aged 2 
through 19 years old by sex and race/ethnicity: United 
States 2011 through 2014

Childhood Obesity to provide policy recommendations to 
governments for preventing infants, children, and adoles-
cents from developing obesity (further discussed in Chapter 
10). The WHO definitions for pediatric obesity are different 
from those of the Expert Committee and are based on the 
number of standard deviations above either the WHO growth 
reference median for children 5 to 19 years old or the WHO 
Child Growth Standards median for children under age 5. 
More details about the WHO definitions and current world 
statistics of pediatric obesity can be found in the Report of 
the Commission on Ending Childhood Obesity.10
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Health Consequences
Pediatric overweight and obesity are multisystem diseases 
with potentially devastating consequences.3,8-14 Type 2 dia-
betes, hyperlipidemia, and hypertension, as well as early 
maturation and orthopedic problems, are occurring with 
increased frequency in youth who are overweight or obese.3, 

11-16 In addition, children and adolescents who are over-
weight or obese experience psychosocial problems, such 
as low self-esteem, depression, and discrimination, more 
commonly than other children and adolescents.11,13,14 Finally, 
because children who are obese, particularly adolescents, are 
more likely to be overweight or obese as adults, their future 
health may also be in jeopardy.12,15,16 Obese adults who were 
obese as children experience more rapid and serious obesity- 
related complications than do people who maintained a 
healthy weight during childhood but became obese as adults.17 

Research is now finding that the risk of pediatric overweight 
can begin as early as birth.18 Box 1.1 summarizes health con-
ditions associated with pediatric overweight/obesity.

Orthopedic Conditions

Numerous orthopedic disorders are observed more com-
monly in children and adolescents who are obese. Most result 
from the impact of increased weight on the developing skel-
etal system.1,14,19

•	 Feet, leg, and hip abnormalities: Youth who are over-
weight or obese can develop orthopedic abnormalities 
affecting the feet, legs, and hips as a result of inappro-
priate loading of the skeletal framework, particularly in 
areas involving the epiphyseal plates (unfused growth 
plates and softer cartilaginous bones, typically in the 
knee, ankle, and hip).19 Compared with children who 
are not obese, children who are obese reported a greater 
prevalence of fractures and musculoskeletal discomfort.19
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Box 1.1: Health Consequences of Pediatric Obesity

Orthopedic Conditions
•	 Slipped capital femoral epiphysis
•	 Blount disease

Neurologic Conditions
•	 Pseudotumor cerebri
•	 Recurrent headaches

Pulmonary Conditions
•	 Asthma
•	 Sleep disorders (eg, sleep apnea)

Gastrointestinal Conditions
•	 Nonalcoholic fatty liver disease
•	 Cholecystitis
•	 Gallstones
•	 Gastroesophageal reflux

Endocrine and Metabolic Conditions
•	 Type 2 diabetes
•	 Insulin resistance or prediabetes
•	 Polycystic ovary syndrome
•	 Hirsutism
•	 Excessive acne
•	 Acanthosis nigricans
•	 Early puberty
•	 Metabolic syndrome

Cardiovascular Diseases
•	 Hypertension
•	 Dyslipidemia
•	 Atherosclerosis

Psychosocial Conditions
•	 Low self-esteem
•	 Depression
•	 Peer rejection
•	 Eating disorders
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•	 Slipped capital femoral epiphysis: This disorder of 
the hip’s growth plate occurs between 9 and 16 years of 
age and has an incidence of approximately 11 cases per 
100,000 children.19,20 It occurs more frequently when a 
child is overweight.21

•	 Blount disease (tibia vara): A condition that involves 
bowing of the legs and tibial torsion, Blount disease 
has been attributed to unequal or early excess weight- 
bearing. In a study conducted by Dietz and colleagues, 
approximately 80% of children with Blount disease were 
overweight or obese.22

Neurologic Conditions

•	 Pseudotumor cerebri is a rare neurologic disease of 
unknown origin characterized by increased pressure 
in the skull, which often causes headaches. In the past, 
pseudotumor cerebri typically occurred in middle-aged 
women, but it now occurs more frequently at an earlier 
age, particularly in youth who are overweight or obese.23 

Epidemiologic studies indicate a 14-fold increase in the 
prevalence of pseudotumor cerebri in patients whose 
weight is more than 10% above the ideal and a 20-fold 
increase in prevalence in people whose weight is 20% 
more than the ideal.24

Pulmonary Conditions

Children and adolescents who are overweight or obese often 
have pulmonary complications, such as asthma and sleep 
disorders.11,12,14,16

•	 Obstructive sleep apnea is one of the most serious prob-
lems associated with obesity and is more common among 
children who are severely obese. Obstructive sleep apnea 
is the cessation of breathing during sleep, lasting 10 
seconds or longer, and is characterized by loud snoring 
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and labored breathing. During these periods, oxygen 
levels in the blood may decrease dramatically. Studies 
show a strong association between pediatric obstructive 
sleep apnea and childhood obesity, and the condition 
can often result in poor school performance and dis-
ruptive behavior.25-27

•	 Asthma: The prevalence of obesity is reported to be 
significantly higher in youth with asthma than in peers 
without asthma.28,29 The risk of new-onset asthma is 
higher among children who are overweight, and boys 
have an increased risk compared with girls.29

Gastrointestinal Conditions

Obesity is associated with several gastrointestinal problems 
ranging from constipation to more serious complications such 
as nonalcoholic fatty liver disease (NAFLD).

•	 NAFLD is a condition of growing concern because of the 
increasing prevalence of obesity and diabetes, which are 
significant risk factors. Like adults with this condition, 
most children with NAFLD are obese.30 The spectrum 
of NAFLD ranges from isolated fatty infiltration (ste-
atosis) to inflammation (nonalcoholic steatohepatitis, 
also known as NASH), fibrosis, and even cirrhosis.30,31 

The exact prevalence is hard to determine; NAFLD can 
occur in very young children but is more prevalent in 
adolescents. In addition, it is more prevalent in boys; 
the male to female ratio is 2 to 1. It has been reported to 
differ significantly by race and ethnicity: fatty liver is 
present in 11.8% of Hispanic children, 10.2% of Asian 
children, 8.6% of white children, and only 1.5% of black 
children.31,32

•	 Gallstones are more prevalent among children who are 
overweight and obese than among those who are healthy 
weight.33
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•	 Gastroesophageal reflux disease and constipation are 
among the common pediatric gastrointestinal problems 
exacerbated by obesity.34,35

Endocrine Disorders

Impaired glucose tolerance, insulin resistance, and type 2 
diabetes are some of the endocrine disorders increasingly 
associated with pediatric obesity.11,14,16

•	 Type 2 diabetes: The incidence of type 2 diabetes in 
children and adolescents has increased dramatically 
in recent years. Type 2 diabetes is widely considered a 
chronic, progressive disease. Among children and ado-
lescents, it is associated with hypertension, dyslipidemia, 
and fatty liver disease.36-39 In several studies, incidence 
of type 2 diabetes has increased from less than 5% of 
all new-onset pediatric diabetes diagnoses before 1994 
to 30% to 50% after 1994.37-39 Risk factors for type 2 
diabetes are BMI greater than or equal to the 85th per-
centile; family history of diabetes; and black, Hispanic, 
or Native American ancestry. In addition, other risk fac-
tors include diabetes- and obesity-related conditions such 
as polycystic ovary syndrome (PCOS), acanthosis nig-
ricans, or cardiovascular risk factors.34-39

•	 Prediabetes: Increased risk for developing type 2 
diabetes, sometimes called prediabetes, is a common 
complication of childhood and adolescent obesity. Pre-
diabetes is defined by moderate abnormalities in fasting 
plasma glucose, glucose intolerance, or hemoglobin 
A1c37 and indicates a high risk for the development of 
diabetes.38,39

•	 Early puberty: Children who are obese tend to begin 
puberty earlier than children of healthy weight. When 
onset is premature, these children require an endocrinol-
ogy evaluation just as children of healthy weight do.11,14,15
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•	 PCOS: Obesity in adolescents is being increasingly 
linked to PCOS.40,41 A main underlying problem is a hor-
monal balance. In women with PCOS, the ovaries make 
more androgens (male hormones that females also make) 
than usual.40 Infrequent menses (fewer than nine cycles 
per year) is the most significant finding and should lead 
to further evaluation. Other findings include hirsutism, 
excessive acne, and acanthosis nigricans.11

•	 Acanthosis nigricans is a disorder that causes light-
brown to black rough areas or increased skin markings, 
usually on the back side of the neck. It is increasingly 
described in children who are obese. Although it is 
associated with hyperinsulinemia, it is more strongly 
associated with a high BMI.38,39 Up to 90% of pediatric 
patients with type 2 diabetes have acanthosis.39

Cardiovascular Disease

Youth who are obese are more likely to have risk factors 
for cardiovascular disease, such as high cholesterol or high 
blood pressure. In one study, 70% of children with obesity 
had at least one cardiovascular disease risk factor, and 39% 
had two or more.42

•	 Hypertension in children and adolescents seems to 
be increasing in both prevalence and rate of diagno-
sis.33 This is due in part to the increasing prevalence of 
childhood obesity as well as growing awareness of this 
disease.43-45 Children with obesity are three times more 
likely to have hypertension than children who are healthy 
weight. In addition, children who are overweight (par-
ticularly teens) and have elevated blood pressure may be 
at increased risk for hypertension as adults.45 Childhood 
blood pressure and changes in BMI are consistently the 
most powerful predictors of adult blood pressure across 
all ages in both sexes.46
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•	 Dyslipidemia is a group of disorders characterized by 
elevated levels of cholesterol, triglycerides, and low- 
density lipoproteins as well as low levels of high-density 
lipoproteins in the blood. Lipid-level abnormalities are 
among the most common obesity-related medical condi-
tions.47,48 More than 50% of children who are obese have 
lipid abnormalities, as measured by fasting lipid profile. 
Obesity during childhood and adolescence is associ-
ated with increased risk for major cardiovascular events 
during adulthood, independent of adult obesity status.48

Metabolic Syndrome

Metabolic syndrome is a clustering of risk factors for cardio-
vascular disease and diabetes mellitus, including increased 
waist circumference, elevated blood pressure, increased tri-
glycerides, decreased high-density lipoprotein cholesterol, 
and increased blood glucose. The underlying risk factors 
seem to be related to obesity and insulin resistance.49 Cur-
rently, there is a lack of consensus on how to define metabolic 
syndrome in the pediatric population. In adults, metabolic 
syndrome is defined as three or more of the following risk fac-
tors: elevated waist circumference, triglyceride levels, blood 
pressure, and fasting plasma glucose.44 One study found met-
abolic syndrome in 4% of all children but 30% of children 
who are obese.50 Another study found that the risk of met-
abolic syndrome among children and adolescents who are 
overweight increased by approximately 50% with each half-
unit increase in the BMI score (equivalent to an increase of 
half a deviation in BMI).49

Psychosocial Conditions

Psychosocial issues involve psychological health and the 
ability to relate to family members and peers. Childhood obe-
sity is linked with several psychosocial problems, including 
depression, low self-esteem, and eating disorders.51,52
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•	 The likelihood that a child or adolescent who is severely 
obese will have a lower health-related quality of life was 
5.5 times greater than that for a healthy child or ado-
lescent, and similar to that for a child diagnosed with 
cancer.53

•	 Children and youth who were overweight and had 
decreased self-esteem reported increased rates of lone-
liness, sadness, and nervousness, and were more likely 
to smoke and consume alcohol.54

•	 Adolescents who are overweight are more likely to be 
socially isolated and peripheral to social networks than 
adolescents who are healthy weight.55

•	 Weight issues often cause body dissatisfaction, and 
researchers hypothesize that developing a negative body 
image places girls at risk for eating disorders.51,56 Adoles-
cents who are overweight or obese show higher lifetime 
rates of eating disorders, especially bulimia nervosa.54 

About 20% to 40% of adolescents seeking obesity inter-
ventions report symptoms of binge eating disorders.56

Summary
Children and adolescents who are overweight or obese face 
serious medical, emotional, and social consequences. As 
both adult and pediatric obesity remain a difficult challenge, 
RDNs must stay abreast of current recommendations and 
research pertaining to prevalence, assessment, treatment, 
and prevention strategies. This pocket guide blends current 
recommendations and evidence-based guidelines on the 
assessment, treatment, and prevention of pediatric obesity.
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bariatric surgery, 84, 86, 87–88b
behavior, assessment of, 27b, 53–54b
behavioral/environmental domain, of nutrition diagnosis, 

43, 54
behavior modification, 67t
behavior reinforcement, 65t, 104t
beliefs. See knowledge/beliefs/attitudes
beverages, sugar-sweetened, 63t, 69t, 117b, 118
biomedical tests, 49b
blood pressure, 11, 33, 34b, 48b, 101b, 109b
Blount disease (tibia vara), 7b, 8
body image, 13, 144
body mass index (BMI)
considerations when using,  22b

methods for calculating, 24b
for obesity screening, 21–24, 22b
weight classifications from, 2, 2t
and weight management goals, 59t

bone-strengthening activities, 128–130t

calcium intake, 53b
cardiovascular disease, from pediatric overweight/obesity, 

7b, 11–12
Centers for Disease Control and Prevention (CDC)
growth charts, 23, 139

National Center for Health Statistics, 4, 143
website, 4, 24, 143

change, readiness to, 26b, 27b, 28b, 29–30, 73, 98–99b
cholecystitis, 7b
cholesterol levels, 36t, 109b
client history, 41, 48b
clinical domain, of nutrition diagnosis, 43, 54
cognitive-behavioral therapy (CBT), 96
cognitive restructuring, 80b, 98, 103b
community involvement, in obesity prevention, 119–120
comparative standards (CD), 49, 52b

Dietary Guidelines calorie levels, 135
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Dietary Guidelines food intake patterns, 135
Comprehensive Multidisciplinary Intervention, 62, 66, 67t, 

69–70t
Consensus rating, on evidence analysis, vii–viii
constipation, 10, 48b, 109b,
Coordination of Nutrition Care, 61, 75b
cortisol level, 35
counseling. See nutrition counseling 
criticism, parental, 124t
cue management, 102b
Cushing syndrome, 35

dairy intake, 53b, 121t
depression, 7b, 13, 30b
diabetes, 7b, 10, 29

screening for, 35, 37b
diagnosis. See nutrition diagnosis

dietary fat, 52b, 121t
Dietary Guidelines for Americans, 76, 135, 142

for obesity prevention, 118
and promotion of physical activity, 127

Dietary Reference Intakes, 49, 65t, 67t, 118–119, 133
dyslipidemia, 7b, 12, 29, 37b, 87b

early puberty, 7b, 10
eating disorders, 7b, 13, 30b, 144
eating out, 26b, 122t
endocrine conditions, from pediatric overweight/obesity, 

7b, 10–11
energy-dense foods, 26b, 65t, 67t, 119
energy expenditure, 60–61, 133–134
environmental control, 102b
Estimated Energy Requirements (EERs), 49, 133–134
ethnic/racial groups

counseling considerations in, 91, 95–96
and diabetes risk, 37b
overweight/obesity prevalence in, 3–5, 4f, 5f
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evaluation. See nutrition monitoring/evaluation
Evidence-based Pediatric Weight Management Nutrition 

Practice Guideline, 1
for altered macronutrient diets, 84, 85–86b
for assessment/diagnosis, 42, 47, 51, 52–54b
for length of treatment, 110b
for nutrition counseling, 91, 92b, 93b, 94b
for nutrition intervention, 76, 77–81b
for obesity prevention, 116, 120–121
for weight-loss surgery, 88b

Expert Committee, 1–2, 2t, 23, 25–26, 27b, 33, 58–71, 83, 
109–110, 117–120

Fair rating, on evidence analysis, vi–vii
family-based counseling, 92, 93b, 94b
family climate, 108b
family diet behaviors/attitudes, 108b, 126t
family health history, 27b, 28b, 28–29, 33, 37b, 48b
family involvement. See also parents

goals related to, 64t
in nutrition counseling, 92b, 102b
in weight-management intervention, 77b, 78b

fasting blood glucose, 33, 34t, 49b, 109b
fasting lipid profile, 12, 34t
females

daily calorie levels for, 135
Estimated Energy Requirements for, 133
pubertal development in, 32t
Total Energy Expenditures for, 60–61

fiber, 52b, 65t, 67t, 118
follow-up visits, 44, 62, 66, 88b, 112–113

with registered dietitian nutritionist, 109–110, 110b, 
113–114

Food and Drug Administration (FDA), 84, 143, 145
food and nutrition intake, assessment of, 26b, 29, 41–42, 

47, 48–49b, 50–54b
food and/or nutrient delivery, 44, 61, 74, 75b
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food frequency questionnaire (FFQ), 51b
food insecurity, 126t
food/nutrition-related history, 45, 48b
food plan/diets, goals related to, 65t, 67t
food record/diary, 49, 50b, 65t
foot abnormalities, 6
Frankfort plane, 137, 138f
fruit juice, 26b, 53b, 121t
fruit/vegetable intake, 52b, 63t

gallstones, 7b, 9
gastric bypass, 88b
gastroesophageal reflux disease, 7b
gastrointestinal conditions, from pediatric overweight/

obesity, 7b, 9–10
gestational diabetes mellitus, 37b, 120
goals

for weight loss, 61
for weight management, 58, 59t

goal-setting, as counseling strategy, 100b
growth assessment, 31
growth charts, 21, 22b, 23–24, 31, 61, 139
growth curves, 22b

headaches, 7b, 8, 30b
health assessment, components of, 28b
Health Insurance Portability and Accountability Act 

(HIPAA), 113
healthy weight, definition of, 2t
height-for-age growth charts, 31, 33
high blood pressure, 34b, 11, 33, 34b
high-density lipoproteins (HDL), 12, 36t, 49b, 109b
hip abnormalities, 6
hirsutism, 7b
hyperinsulinemia, 11
hyperlipidemia, 6, 48b
hyperplasia, 22b
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hypertension, 6, 7b, 10, 11, 33, 34b, 37b, 48b
hypertrophy, 22b

implementation stage, of nutrition intervention, 45
incentives, as counseling strategy, 80b, 104b
Institute of Medicine, 60, 116b, 142
instrumental feeding, 125t
Insufficient Evidence rating, on evidence analysis, ix
insulin resistance, 7b, 10, 12, 37b, 87b
insurance coverage, for medical nutrition therapy, 111–112
intake domain, of nutrition diagnosis, 43, 54, 55b, 56b
intervention. See nutrition intervention

knee pain, 30b
knowledge/beliefs/attitudes, of the patient, 54, 55b, 74, 

79b, 100b, 117

laboratory tests, 28b, 33, 34t, 35
laparoscopic adjustable gastric banding (LAGB), 88b
leg abnormalities, 6
lipid levels, testing for, 35
liver disease. See nonalcoholic fatty liver disease 

(NAFLD)
liver enzymes, 35, 109b
low-density lipoproteins (LDL), 12, 36t, 109b
low self-esteem, 6, 7b, 13, 30b

males
daily calorie levels for, 135
Estimated Energy Requirements for, 133
pubertal development in, 32t
Total Energy Expenditures for, 60
medical history, 27b, 28b, 28, 29, 48b

medical nutrition therapy (MNT), 110b, 77b
insurance coverage  for, 111–112, 112b

medical tests/procedures, 37, 41, 45, 49b, 108, 109b
medications, for weight loss, 84, 86b
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metabolic conditions, associated with pediatric overweight/ 
obesity, 7b

metabolic syndrome, 7b, 12
monitoring. See nutrition monitoring/evaluation
motivational interviewing (MI), 69t, 75b, 98, 98–99b, 110, 

111b
muscle-strengthening activities, 128–130t
MyPlate, 49, 118, 143

interactive games, 94
Food Intake Patterns, 135

National Cholesterol Education Program, 36t
National Health and Nutrition Examination Survey 

(NHANES), 3, 36t, 95
National Heart, Lung, and Blood Institute, 35, 143, 144
National High Blood Pressure Education Programs, 34b
neurologic conditions, from pediatric overweight/obesity, 

7b, 8
nonalcoholic fatty liver disease (NAFLD), 9
nonalcoholic steatohepatitis (NASH), 9
nutrition assessment, 41–42, 47, 52–55b
data related to pediatric overweight and obesity, 48–49b

methods of, 50–51b
standardized terms for, 52b

Nutrition Care Process, 41–45, 74–75, 107–108
nutrition counseling,  44, 61, 75, 75b, 80b

considerations for, 91
cultural/ethnic considerations in, 95–96
environment for, 92–94
family participation in, 91, 92b, 93b, 94b
strategies for, 97–98, 98–104b
theories/models for, 96–97

nutrition diagnosis, 41–43, 47, 54–55, 55–57b
nutrition education, 44, 61, 75, 75b, 79b, 90
nutrition-focused physical findings, 41, 48b, 73, 108, 109b
Nutrition.gov website, 96, 142
nutrition intervention, 41, 43–45, 73–76, 77–81b
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standardized terms for, 75b
nutrition monitoring/evaluation, 41, 45, 107–108, 

108–109b
client communication during, 113–114
follow-up visits with RDN, 109–110, 110b
follow-up with pediatrician, 112–113
standardized terms for, 52b, 109

nutrition prescription, 44–45, 76, 79b, 109

obesity, definition of, 1–2, 2t. See also overweight/obesity
obesity hypoventilation syndrome, 29, 83
oligomenorrhea, 30b
online BMI calculator, 24b
online resources, 141, 145
orlistat (Xenical), for weight loss, 84, 86b
orthopedic conditions, from pediatric overweight/obesity, 

6, 7b, 29, 83
outcome data, for monitoring/evaluation, 108, 108–109b
overweight, definition of, 1–2, 2t
overweight/obesity assessment of, 27b, 28–31, 28b, 33, 

35, 37
health consequences of, 6, 7b, 8–13
prevalence of, 3–5, 4f, 5f
risk factors for, 34t
screening for, 21–26, 22b

parent/child relationship, effect on overweight/obesity, 
124–125t

parents. See also family involvement
criticism by, 124t
diet attitude of, 126t
health history of, 27b, 28b, 28–29, 48b
involvement in obesity prevention, 64t, 77–78b, 92b, 

102b
pediatrician, follow-up with, 112–113

Pediatric Weight Management Nutrition Practice 
Guidelines, 42
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for altered macronutrient diets, 84, 85–68b
for assessment/diagnosis, 42, 47, 51, 52–54b
for length of treatment, 110b
for nutrition counseling, 91, 92b, 93b, 94b
for nutrition intervention, 76, 77–81b
for obesity prevention, 116, 120–121
for weight-loss surgery, 88b

peer rejection, 7b
PES statement, 43, 54–55, 55–57t
physical activity
assessment of, 25–26, 27b, 28b, 29, 47, 48b, 54b

barriers to, 95
factors associated with overweight and obesity, 123t
goals related to, 44, 63–65t
guidelines for Americans, 127, 135
as part of intervention, 62, 67t, 68, 69t
as part of monitoring and evaluation, 108b, 110, 114
as part of prevention, 116b, 117b, 119–121
at schools, 119
types of, 128–130t

physical activity coefficients (PAs), 60–61, 134
physical activity level (PAL), 60, 134
physical examination, 38b, 31, 33, 35, 37
planning stage, of nutrition intervention, 43–44
polycystic ovary syndrome (PCOS), 10–11
polydipsia, 30b
polyuria, 30b
portion sizes, 26b, 93, 118, 122t
prescription. See nutrition prescription
prevention
different intervention approaches, 68, 69–70t

evidence-based research on, 120–121
Expert Committee recommendations on, 117–120
Institute of Medicine recommendations on, 116b
World Health Organization recommendations on, 

117b
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Prevention Plus interventions, 61–62, 63–64t, 69–70t, 109, 
117

privacy issues, 112–113
problem, etiology, signs/symptoms (PES) statement, 43, 

54–55, 55–57t
problem-solving, as counseling strategy, 80b, 98, 99b, 

101b
Processes of Change, 97
protein-sparing modified-fast diets, 85b
pseudotumor cerebri, 7b, 8, 29, 61, 83, 87b
psychosocial issues, 6, 7b, 12–13
puberty, 31, 32t

early onset of, 7b, 10
public health advocacy, 119–120
pulmonary conditions, 7b, 8–9
pulse, 33

quality of life, 13

racial/ethnic groups
counseling considerations in, 91, 95–96
and diabetes risk, 37b,
overweight/obesity prevalence in, 3–5, 4f, 5f
readiness to change, 26b, 27b, 28b, 29–30, 98b, 99b

referral, 28, 41, 47, 75b
reimbursement, for medical nutrition therapy, 111–112
Reinforcement or Rewards, as counseling strategy, 80b, 

98, 104b
resting metabolic rate (RMR), 49b
review of systems, 29
roux-en-Y gastric bypass (RYGB), 88b

schools, obesity prevention at, 95, 116b
screening
for overweight/obesity, 21–26, 22b

for health risks associated with obesity, 26, 27b
for type 2 diabetes, 35
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using body mass index, 22b
screen time. See sedentary behavior
sedentary behavior

assessment of, 27b, 29, 48b
evidence-based guidelines for, 53b
limiting of, 80–81b, 108b

self-esteem, 6, 7b, 13, 30b
self-monitoring, 65t, 67t, 80b, 90, 98, 100–101b, 108b, 114
severe obesity, 2, 23
sexual maturation, 31. See also puberty
shaping, as counseling strategy, 104b
short stature, 33, 35
sleep apnea, 7b, 8–9, 29, 30b, 61, 83, 87b
sleeve gastrectomy, 88b
slipped capital femoral epiphysis, 7b, 8
social cognitive theory/social learning theory, 97
social isolation, 30b
social support, as counseling strategy,  98, 102b
stadiometer, 137
staged intervention approach, for treatment, 61–62, 63–65t, 

66, 67t, 68, 69–71t
Stages of Change concept, 97
standing height board, 137 
steatosis, 9
stimulus control, 80b, 98, 102–103b
Strong rating, on evidence analysis, vi
Structured Weight Management interventions, 62
sugar-sweetened beverages, 63t, 69t, 117b, 118
surgery, for weight loss, 66, 83, 84, 86, 87–88b

Tanner staging, 31, 32t
Tertiary Care Intervention, 62, 66, 70t, 83–84
third-party reimbursement, for medical nutrition therapy, 

111–112
thyroid function test, 35
tibia vara (Blount disease), 8
total cholesterol (TC), 36t
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Total Energy Expenditure (TEE), 60–61
total energy intake, 48b, 52–53b, 108b, 121t
transtheoretical model, 96–97
triceps skinfold thickness, 25
triglycerides, elevated, 12
24-hour recall, for dietary assessment, 49, 50–51b
type 2 diabetes, 6, 7b, 10, 29

screening for, 35, 37b

underweight, definition of, 2t
urinary cortisol secretion, 35
US Department of Agriculture MyPlate, see MyPlate.

very-low-carbohydrate diet, 85b
very-low-fat diet, 85b

waist circumference, 12, 25
Weak rating, on evidence analysis, viii
websites, 142–143
Weight-Control Information Center, 144
weight-for-length growth charts, 22b
weight gain, rate/pattern of, 55b, 56b, 59t
weight-loss goals, 61
weight-loss medications, 84, 86b
weight-loss surgery, 66, 83, 84, 86, 87-88b
weight maintenance, 60–61, 79b, 109
weight-management goals, 58, 59t
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