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bstract Children and adolescents with physical and cognitive disabilities have a higher prevalence of
overweight compared to their non-disabled peers. This health risk can lead to a greater number of
obesity-related secondary conditions (e.g., fatigue, pain, deconditioning, social isolation, difficulty
performing activities of daily living) and can impose significant personal and economic hardship on
the child and family. Effective strategies for reducing the risk of overweight/obesity in adolescents
with disabilities must begin with greater awareness of the behavioral and environmental antecedents
that lead to higher rates of obesity in this underserved segment of the youth population. Research
on interventions to reduce obesity among adolescents with disabilities is an important area of future
research for public health scientists. A range of interventions will be necessary to overcome the
many barriers that youth with disabilities experience in achieving and maintaining a healthy weight.
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Overweight in children and adolescents is a serious
ssue with many health and social consequences that
ften continue into adulthood [1]. For the more than 5.5
illion children and adolescents with disabilities living

n the United States and comprising approximately 12%
2] of the school-age population [3], obesity is not only a
isk factor for chronic conditions such as high blood
ressure, hyperlipidemia, and insulin resistance, but it
lso presents a greater risk for developing secondary
onditions associated with the primary disability. These
econdary conditions include mobility limitations, ex-
reme levels of deconditioning, fatigue, pain, pressure
ores, depression, and social isolation [4].

Chronic and secondary conditions associated with
besity in youth with disabilities can undermine indepen-
ence and limit opportunities for community engagement
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n work, leisure and physical activity [5]. As noted in the
ealthy People 2010 report, eliminating health dispari-

ies among subgroups of the population who are vulner-
ble to higher levels of chronic conditions is a major
riority in the nation’s health agenda [6]. Specifically,
here is a strong need to lower the risk of obesity and
besity-related secondary conditions among youth with
isabilities. The importance of promoting healthy behav-
ors among youth and adults with disabilities has been
ighlighted in the recent Surgeon General’s Report on the
ealth and Wellness of People with Disabilities [7]. In

his report, the Surgeon General states that more effort
ust be made to enhance the health of people with

isabilities by increasing their ability to self-manage
heir own health. The report also states that decreasing
he incidence of obesity among children, adolescents, and
dults with disabilities must become a major priority in
ublic health research and education for this population.
t is therefore imperative to increase awareness about
hese important health issues for adolescents with dis-
bilities and to address them in interventions specifically

esigned to remove barriers to good health.

rights reserved.
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igher Levels of Obesity Among Youth
ith Disabilities

Overweight is a significant health issue among adoles-
ents with disabilities. In select populations, researchers
ave reported a higher prevalence of overweight among
hildren and adolescents with spina bifida [5,8], cerebral
alsy [9], Prader-Willi syndrome [10,11], Down syndrome
12], muscular dystrophy [13], brain injury [14], visual
mpairments [15], learning disabilities [16], attention deficit
yperactivity disorder (ADHD), and autism spectrum dis-
rders [17].

Secondary analyses of data from three population-based
tudies provide evidence that children with disabilities have
greater risk for obesity than their non-disabled peers. First,
ata extracted from the 1999–2002 National Health and
utrition Examination Survey (NHANES) shown in Figure
, indicates that the rate of overweight (i.e., BMI � 95th
ercentile for age and sex) was significantly higher ( p �

05) for youth (6–17 years) with mobility limitations
29.7%) compared to youth without mobility limitations
15.7%) [16].

Next, our secondary analysis of the 2005 Youth Risk
ehavior Survey (YRBS) data [18] shown in Figure 2
ompares the prevalence of overweight across two groups
f nationally representative samples of 9th–12th-grade stu-
ents with and without physical disabilities by sex. Students
ho self-reported the presence of “any physical disabilities
r long-term health problems” were defined as adolescents
ith a physical disability. The YRBS data suggest that
verweight is more prevalent among adolescents with phys-
cal disabilities (16.7%, 95% confidence interval [CI] �
3.77–19.61) than their age-matched peers without physical
isabilities (12.8%, 95% CI � 12.00–13.64).

Finally, in a recently published national study conducted
n the obesity levels of Taiwanese children and adolescents
ith intellectual disabilities, researchers reported that aver-

ge BMI was higher for this group than age-and gender-
atched population-based norms on non-disabled youth

igure 1. Prevalence of overweight (body mass index [BMI] �95th per-
entile) among youth ages 6–17 years, by disability and gender. (Based on
ief. [16]).
rom Taiwan’s Third National Nutrition and Health Survey
1993–1996) [19]. Criteria used for overweight (referred to
s obesity in this study) was the same as the U.S. studies for
he NHANES and YRBS data sets (i.e., BMI �95th percen-
ile for age and sex). The overall prevalence of overweight
mong youth with intellectual disabilities was 18%. An
ge-specific prevalence was 22% in adolescents aged 7–12
ears, and 16% for adolescents aged 13–18 years.

otential Antecedents of Obesity Among Youth
ith Disabilities

Given the higher prevalence of overweight/obesity
mong adolescents with physical and cognitive disabilities,
here is an urgent need to better understand the potential
ntecedents that may precipitate this health condition. In
his section we identify potential antecedents of obesity
nique to youth with disabilities divided into four catego-
ies: (1) physical activity, (2) nutrition, (3) knowledge or
wareness, and (4) social participation.

hysical activity

Several studies have reported that people with disabili-
ies are more likely to be sedentary [6,20–23] and experi-
nce substantially more barriers to physical activity partic-
pation compared to the general population [24,25].
edentary behaviors, such as watching television, and/or
laying video games, have already been linked to reduced
hysical activity levels among youth without disabilities
26]. These sedentary behaviors have been reported to be
igher among youth with disabilities because of physical,
ensory, and/or cognitive impairments that make it more
ifficult to participate in competitive sports and recreational
ames with other youth who have more refined motor skills
nd higher fitness levels [27]. As a result of not being able
o compete successfully in sports and recreational activities,
outh with disabilities may avoid more physically demand-

igure 2. Prevalence of overweight (body mass index [BMI] �95th per-
entile) among high school students, by disability and gender. (Based on
uthors’ analysis of the 2005 Youth Risk Behavior Survey data.)
ng activities that require higher energy expenditure (i.e.,
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occer, basketball) and are therefore likely to have greater
mounts of time (i.e., after school, weekends) spent in
edentary behaviors [28].

Although the Individuals with Disabilities Education Act
IDEA) requires that all children and adolescents with dis-
bilities are included in physical education, the majority of
outh with disabilities do not receive the same amount of
hysical activity as their non-disabled peers. Adaptive ex-
rcise equipment is rarely available, play fields are difficult
r impossible to traverse for youth who use wheelchairs,
nd class sizes are often too large to allow adapted instruc-
ion for youth with disabilities.

Secondary conditions associated with a primary disabil-
ty can also adversely impact a youth’s ability to participate
n moderate to vigorous physical activity. For example,
any youth with cerebral palsy and spina bifida experience

oint and muscle pain resulting from the long-term effects of
pasticity and/or overusing certain muscle groups necessary
or manually pushing a wheelchair or using crutches to
mbulate [29]. Low physical fitness, balance impairments,
nd poor coordination skills also make it more difficult for
outh with disabilities to participate in team sports with
heir non-disabled peers [30,31].

Factors within the built environment such as lack of
idewalks, damaged sidewalks or curb cuts, and inaccessi-
le access routes (i.e., because of construction or snow) can
erve as substantial barriers to participating in outdoor phys-
cal activity among youth with disabilities [32]. Lack of
ccess to fitness facilities and recreation areas such as play-
rounds, gyms and swimming pools, inaccessible sports and
tness equipment, and the lack of knowledge among staff
n how to infuse disability-specific content into regular
rograms for youth without disabilities (i.e., adapting games
nd sports) are also major barriers to physical activity par-
icipation in this population [27]. Lack of programmatic
ccess to community sports and recreation programs and
chool-based physical education classes and outdoor recess
reas also presents substantial barriers to physical activity
articipation among many youth with disabilities [27]. Fi-
ally, unsafe neighborhoods and/or overprotective parents
ay limit opportunities for youth with disabilities to play

utdoors.

utrition

Nutritional issues associated with various types of phys-
cal and cognitive disabilities may increase the risk of obe-
ity in certain youth. For example, some children with
utism have atypical feeding behaviors that are unique to
his population. One such example is the consumption of
nly a limited number of food types that include “yellow”
igh-calorie foods (i.e., French fries, chicken nuggets) [33].
hildren born with certain genetic conditions such as
rader-Willi, Down syndrome, and spina bifida have a pre-

isposition towards overeating and a greater likelihood of b
ecoming obese [34,35]. Some families constantly offer
ood that is not low in fat or calories, which may be moti-
ated by guilt, stress, or the fear of appearing not to be a
aring parent [36]. The common use of food as a reinforcer
hen children are sad or lonely can confuse some youth
ith disabilities into assuming that food is a treatment for
ncomfortable feelings [36]. Overprotective parents also
ay use highly dense caloric foods as reinforcers for good

ehavior [37].
Several environmental factors may predispose adoles-

ents with disabilities to becoming overweight or obese.
esign of school-based nutritional interventions are often

oo generic for certain youth with physical or cognitive
isabilities because the materials do not address specific
utritional concerns associated with a particular disability
e.g., spina bifida, cerebral palsy, Down syndrome) [37].
ccommodations to respond to the particular nutritional
eeds of youth with disabilities take many forms including
ppropriate physical access to textbook materials for youth
ith mobility impairments who have limited use of their
ands, appropriate reading levels for youth with cognitive
mpairments, and large-print and electronic materials for
outh with sensory impairments and/or learning disabilities.
imilarly, many school health education curriculums are
esigned to teach adolescents how to prepare and purchase
ealthy foods, since they have partial or full control over the
ypes of foods they consume. However, in some youth with
isabilities, food purchase and preparation is controlled
ntirely by the parent or caregiver and future opportunities
n adulthood to prepare meals may be the responsibility of

personal assistant or service provider (i.e., group home
acility) [38].

Other factors that may be associated with obesity in
outh with disabilities include the higher rate of poverty
eported among caregivers of youth with disabilities [39].
imited finances may make it difficult to purchase healthier
ut generally more expensive food items such as fruits and
egetables. Food service positions are often used in high
chool special education job training programs for youth
ith developmental disabilities, which may predispose

hem to higher calorie food consumption and obesity. Fast
ood restaurants are also common employment options in
any community-based vocational service programs for

dolescents and young adults with intellectual disabilities
40]. In such work environments, employees with disabili-
ies are exposed to increased opportunities to consume
reater quantities of high-fat foods.

nowledge or awareness

Lack of knowledge about healthy lifestyle behaviors may
redispose youth with disabilities to a higher risk of weight
ain. For example, youth with cognitive disabilities may be
ess conscious of the health risks associated with excess

ody weight and may have limited knowledge or under-



s
y
t
d
a
h
a
p
s
p
c
m
s

S

l
s
i
g
d
r
y
t
n
l
h
d
a
w
c
s
c
a
c
a
n
l

c
w
c
s
m
u
s
S
m
p

T

e
c

i
s
s
w
b
l
A
o
t
r
c

d
s
w
h
a
i
i
a

A

m
n
f
n
e
d
b
n
i
a
e
o
p
a
t
a
s
c
i

f
a
r
s
y
t
y
t
a
a

227J.H. Rimmer et al. / Journal of Adolescent Health 41 (2007) 224–229
tanding of its potential consequences [37,41,42]. Other
outh may have difficulty understanding or following
hrough with self-monitoring techniques such as reducing
ietary fat or exercising at a certain intensity level [37]. In
ddition, some youth may not understand or be aware of the
ealth risks associated with poor diet or lack of physical
ctivity [42]. Health care providers may contribute to the
roblem by not adequately addressing secondary conditions
uch as weight gain among youth with disabilities. Some
arents may perceive that primary care providers are more
oncerned about addressing medication-related issues and
ay not be as concerned with their child’s body weight

tatus.

ocial participation

For many youth with disabilities, behavioral and/or
earning disorders may limit opportunities for engaging in
ocial events with their peers, which may lead to feelings of
solation and the potential for overeating to fill these social
aps. Stevens et al. reported that adolescents with physical
isabilities had a more difficult time making friends, which
esulted in less social engagement compared to non-disabled
outh [43]. Children with mental retardation reported that
hey played less frequently with other children compared to
on-disabled peers [44], and children with CP were often
ess accepted by their classmates and had a greater likeli-
ood of being bullied compared to their classmates without
isabilities [45]. Other socially limiting factors include neg-
tive attitudes, labeling, and language that exclude youth
ith disabilities from participating in many school or

ommunity-based programs, and limited administrative
upport for implementing necessary accommodations to in-
lude children and adolescents with disabilities in school
ctivities [27]. Low self-esteem, negative body image or self-
oncept, increased stress levels and poor socialization ability
re often manifestations of some disabilities (i.e., mental ill-
ess, emotional disturbance, learning disabilities) and also may
imit opportunities for social participation [37,46].

Many youth with physical disabilities who use wheel-
hairs for mobility have difficulty attending social events
ith their peers because of inaccessible or minimally ac-

essible facilities, including the homes of other youth, high
chool sporting events (i.e., bleachers, soccer fields, etc.),
ovie theaters (i.e., small seating section for wheelchair

sers often in remote areas of theater), restaurants (entrance
teps) and amusement parks (most rides are not accessible).
imilarly, lack of accessible transportation often prevents
any youth from engaging in social activities with their

eers.

argeting Obesity Reduction in Youth with Disabilities

The substantial physical, social, and attitudinal barriers
xperienced by many youth with disabilities [47] presents a

hallenge to health professionals and researchers to find a
nnovative ways to reduce or prevent obesity in this under-
erved and marginalized population. An effective national
trategy to lower overweight/obesity among adolescents
ith disabilities must focus on prevention strategies that
egin early in life so that healthy lifestyle habits are estab-
ished during this important developmental period [48].
dolescence offers what may be a near final “window of
pportunity” to empower youth with disabilities to manage
heir weight and to develop key health behaviors that can
educe their risk of obesity and obesity-related secondary
onditions in adulthood.

Several secondary conditions reported by people with
isabilities including chronic pain, social isolation, depres-
ion, falls or other injuries, and extreme fatigue are likely to
orsen with excess weight [6]. Lack of health education and
ealth awareness exacerbate the limited access to physical
ctivity and nutrition among youth with disabilities, creat-
ng formidable barriers to effective health promotion and
ncreasing the likelihood of obesity in adolescence and
dulthood [49–52].

dolescents with Disabilities: Future Research

The lack of effective interventions for weight manage-
ent in youth with disabilities substantially limits opportu-

ities to improve their current health status and reduce
uture health risks associated with obesity. There is a critical
eed to systematically identify key factors (i.e., anteced-
nts) that lead to higher levels of obesity among youth in
ifferent disability subgroups. For some youth, obesity may
e related to personal factors such as genetics, poor diet or
utritional knowledge, inadequate levels of physical activ-
ty, and use of certain weight-gaining medications (e.g.,
nticonvulsant or antipsychotic agents; steroids). For others,
nvironmental factors may play a greater role, such as
verprotective parents, unsafe neighborhoods, and lack of
hysical and programmatic access to recreational facilities
nd programs. Understanding the personal and environmen-
al contextual factors associated with overweight/obesity in
dolescents with disabilities, and determining the potential
econdary conditions associated with these factors, is a
ritical area of research for being able to design future
nterventions that address these important issues.

Researchers must identify weight management strategies
or youth with disabilities that are cost-effective and cultur-
lly and functionally relevant for this population. The cur-
ent literature on weight management/weight reduction
trategies targeting youth has focused almost entirely on
outh without disabilities [53]. This has created a substan-
ial void in the literature on successful interventions for
outh with disabilities. Effective health promotion interven-
ions for youth with disabilities must be tailored to their
bility and interest level, address the physical, cognitive,
nd/or sensory limitations that may accommodate their dis-

bility, and eliminate environmental barriers that they may
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ncounter as a result of not being able to participate in
ypical school or community-based health education and
hysical activity programs [48,54]. Research must also
dentify more accurate measures to identify obesity in ado-
escents with disabilities. Adolescents whose disability in-
olves some form of paralysis or paresis have significant
lterations in body composition, and BMI may not accu-
ately estimate adiposity if the proportion of lean, fat, and
one tissue varies considerably from the norm. Despite a
ood correlation between BMI and percent body fat in
on-disabled youth, two small studies have indicated that
MI is not an accurate estimate of adiposity in youth with
hysical disabilities [55,56]. Therefore, accurate screening
easures must be developed and tested, taking into account

hese differences in body composition. Adolescence is an
mportant developmental period for teaching youth with
isabilities and their caregivers how to manage weight and
educe their risk of obesity-related secondary conditions.
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