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Abstract

BACKGROUND—Childhood obesity is a major public health concern. Children with disabilities
have a higher prevalence of obesity.

OBJECTIVE—We examined factors associated with obesity within a cross-sectional study of US
adolescents with and without disabilities.

METHODS—Data were obtained from the 2011 Youth Risk Behavior Survey. Logistic regression
models were fitted to assess effects of dietary habits, physical activity, and unhealthy weight
control behaviors on obesity. Effect modification by disability status was examined.

RESULTS—Twenty percent (1986 of 9775 participants) reported a disability. Adolescents with
disabilities were more likely to be obese (odds ratio [OR] = 1.7; 95% confidence interval [CI]:
1.3-2.1) and have at least 1 unhealthy weight control behavior (OR = 2.0; 95% ClI: 1.6-2.5), and
were less likely to be physically active (OR = 0.5; 95% CI: 0.4-0.6). Lack of physical activity,
increased television watching/video game playing, and unhealthy weight loss behaviors were
significantly associated with obesity regardless of disability status (p-for-interaction >.05).

CONCLUSIONS—Successful obesity interventions should target diet, physical activity, and
weight control among adolescents with disabilities. Understanding barriers to healthier diet and
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physical activity for this population is critical to developing effective obesity prevention programs
and reducing the prevalence of unhealthy weight control behaviors.
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Childhood5 obesity is a major concern in the United States and abroad.12 Risk factors for
cardiovascular disease, including hypercholesterolemia and hypertension, as well as
diabetes, are evident among obese children.3-> Moreover, childhood obesity increases risk
for adult obesity®7 and has severe morbidity and mortality consequences.8-1% About 16% of
US children and adolescents 2-19 years old and 18% of US adolescents 12-19 years old are
obese.?

That the obesity epidemic has reached even the youngest in our population emphasizes the
importance of programs directed toward healthy weight and the prevention of overweight
and obesity in youth. Over 95% of children aged 5 to 18 years in the United States are
currently enrolled in school,11 making the school setting ideal for the implementation of
obesity prevention programs. Schools have a unique opportunity to provide nutritious foods,
offer opportunities for physical activity and deliver obesity-related health services. Given
this, many obesity prevention programs targeting youth already have been delivered within
the school setting.1! Yet, most of these programs have focused on typically developing
youth.8 However, in the United States, there are 6 million school-aged children living with
intellectual and/or developmental disabilities,® and those with disabilities have a higher
prevalence of obesity when compared with typically developing peers.10.12-16 Opesity rates
among adolescents with intellectual disabilities (ID) are approximately 18% to 36%;1417
adolescents with autism and Down syndrome are 3 times more likely to be obese than
adolescents in the general population;1® children with limitations in physical activity are
more than twice as likely to be overweight or obese when compared with peers without
limitations.18 Understanding the factors that influence obesity rates among youth with
disabilities in mainstream school settings is critical to developing school-based prevention
programs.

Data from the longitudinal health and intellectual disability study examined health practices
of a nationally representative sample of 1450 adults (aged >18 years) with I1D.19 In adults
with ID, nearly 60% of obese participants and more than 33% of overweight participants
were trying to lose weight, using a combination of diet and exercise.1® Yet, 28% of adults
with ID within that study never or rarely engaged in moderate physical activity and 61% of
such adults did not meet guidelines for duration and frequency of physical activity.1?
Adolescents with chronic illness are at greater risk for disordered eating than adolescents
without chronic illness,20 and at greater risk for body dissatisfaction and unhealthy weight
control practices;2! however, there is little research on health practices of adolescents with
disabilities.

There is mixed evidence regarding relationships among demographic, behavioral, and
psychosocial factors and obesity in adolescents with disabilities. Girls,14 race/ethnic
minorities, 16 and older age groups%14 may be at increased risk for obesity, and severity and
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type of disability, as well as socioeconomic status, have not been associated with obesity in
this age group.1* A greater understanding of the determinants of obesity among adolescents
with disabilities is critical given the increased obesity risk in this population. This study has
2 aims: (1) describe the health practices of high school students with and without
disabilities; and (2) identify factors associated with obesity in high school students and
moderation by disability status.

METHODS

Participants

Data were obtained from the 2011 US National Youth Risk Behavior Surveillance Survey
(YRBS) conducted by the US Centers for Disease Control and Prevention (CDC) among
high school students.22 The 2011 data were used for this investigation because they
represent the most current publically available data at the time of this analysis. The 2011
YRBS is a cross-sectional survey used to monitor and document risky behaviors that may
negatively affect the health of US youth and adolescents. The survey concentrates on health-
risk behaviors that may result in mortality, morbidity, disabilities, and social problems
during youth and adulthood. These include, but are not limited to, behaviors such as
unhealthy dietary habits, inadequate physical activity and obesity. The sampling frame
includes all regular, public, Catholic, and other private school students in high school
(grades 9-12) in the 50 states and the District of Columbia. Schools were selected
systematically with probability proportional to enrollment in grades 9-12 using a random
start. A total of 194 schools were sampled in 2011. Surveys are administered in paper format
by trained staff and are completed within the school setting. The national response rate
included an 81% school response rate and an 87% student response rate.2?

To our knowledge, only 5 states (North Carolina, North Dakota, Rhode Island, Delaware,
and Massachusetts) included questions on disability status as an optional module in 2011
and makeup the analytic sample for the current study. We did not include the data from
Massachusetts because those data were not publically available at the time of this study. The
4 remaining states represent the Northeast (Rhode Island), Southeast (North Carolina and
Delaware), and Midwest (North Dakota) US regions.

Instrumentation

Disability status—Students were asked 2 disability-screening questions consisting of:
“Do you have any physical disabilities or long-term health problems (long-term means 6
months or more)” or “Do you have any long-term emotional problems or learning
disabilities (long-term means 6 months or more)?” Disability status was recoded as a
dichotomous variable. Students were considered to have a disability if they responded “yes”
to 1 or both of these questions. Students were considered to have no disability if they
responded “no” or “not sure” to both questions. Those with missing responses for both
questions were excluded from analysis.

Demographics—Data were collected on age category (<12, 13, 14, 15, 16, 17, and >18
years), grade (9th, 10th, 11th, 12th, or other), sex (boy or girl), race (American Indian,
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Asian, black, Native Hawaiian/other Pacific Islander, or white), and ethnicity (Hispanic/
Latino or not Hispanic/Latino).

Physical activity—Three physical activity questions were asked to all study participants
across the 4 states. First, respondents were asked how many days per week they were
physically active for at least 60 minutes/day. Responses included 1 = 0 days, 2 =1 day, 3 =2
days, 4 = 3 days, 5 = 4 days, 6 = 5 days, 7 = 6 days, and 8 = 7 days. For consistency with
recommended guidelines,23 60 minutes of activity per day was recoded into 0 times per
week; 1 to 4 times per week; 5 or more times per week. Next, participants were asked how
many hours per day they watched television or played video/computer games. Responses
included 1 = do not watch, 2 = less than 1 hour/day, 3 = 1 hour/day, 4 = 2 hours/day, 5 = 3
hours/day, 6 = 4 hours/day, 7 = = 5 hours/day. Again, for consistency with guidelines,24
these 2 variables were dichotomized into “<2 hours/day” or “= 2 hours/day.”

Dietary consumption—The YRBS includes 5 questions that ask about the consumption
of 100% fruit juice (not including punch, Kool-Aid, or sports drinks), fruit, green salad,
other vegetables, and soda/pop (not including diet drinks). For each item, individuals
responded: never, 1 to 3 times per week, 4 to 6 times per week, once per day, 2 times per
day, 3 times per day, and 4 or more times per day for the frequency of intake. Responses for
each food/drink item were recoded into a dichotomous variable with 0 = never or 1 = at least
1 time in the past week to be consistent and comparable to national YRBS data.2>

Body weight perception—Two questions focused on body weight or body weight
perception. The first question was “How do you describe your weight”? Responses included
1 = slightly underweight, 2 = about the right weight, 3 = slightly overweight, and 4 = very
overweight. Replies were dichotomized to compare adolescents who felt they were “slightly/
very overweight” to those who felt they were “underweight/just right.” They also were asked
what they were trying to do about their weight with the following options: 1 = lose weight, 2
= gain weight, 3 = stay the same, and 4 = not trying to do anything about weight. Answers
were dichotomized to examine those trying to lose weight vs not trying to lose weight.

Unhealthy weight control behavior risk index—Three questions asked about
unhealthy weight control behaviors over the past 30 days: (1) fasting for 24 hours or more;
(2) taking diet pills, powders or liquids; and (3) vomiting or taking laxatives. Responses
were “yes” or “no.” An unhealthy weight control behavior risk index was computed by
combining positive responses to the 3 questions. Scores on this index ranged from 0, those
who responded no to all 3 questions, to 3, those who responded positively to all 3 questions.

Obesity status—\We assessed obesity status by computing the body mass index (BMI)
from self-reported height and weight. Adolescent self-reported height and weight have been
found to be a valid measurement of anthropometry.28 We computed sex- and age-specific
BMI percentiles based on reference data from the 2000 CDC growth tables.2” We
categorized youth as either normal/overweight (BMI = 5th percentile and BMI < 95th
percentile) or obese (BMI = 95th percentile). Underweight adolescents (N = 448) were not
included in the current analysis because those who are underweight may have chronic illness
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or disease not captured by the YRBS which might result in selection bias; therefore they
were excluded from the data set.

Data Analysis

Descriptive statistics were employed to describe the characteristics of adolescent study
participants. Chi-square analyses were conducted to examine differences in demographic
risk factors, physical activity participation, dietary consumption, body weight perception,
disordered eating behaviors, and obesity by disability status. Logistic regression models
were fitted to determine associations between demographic risk factors, physical activity
participation, dietary consumption, body weight perception, and unhealthy weight control
behaviors and the odds of obesity. Effect modification by disability status was explored by
including an interaction term between disability and each predictor variable within the
model. Two models were fitted with obesity as the dependent variable including: (1) a base
model with each individual dietary, physical activity, body weight perception, and disordered
eating behavior adjusted for demographic covariates; and (2) a final model that includes all
study variables along with disability and the interaction between disability and all study
variables. Odds ratios (OR) and 95% confidence intervals (CIs) were computed. Only those
participants with complete data were included in the analysis. All analyses were conducted
using the weighted data to account for the complex sampling design. Data were analyzed
using Stata Version 12.0 (StataCorp, College Station, TX) and a p-value <.05 was used to
indicate statistical significance.

RESULTS

Participant Characteristics

Most (90%) of the respondents had complete data on disability and obesity and make up the
analytic sample. The total number of participants included in this analysis was 9327. There
were no statistically significant differences (p-values >.05) in demographic characteristics
(age, sex, race/ethnicity, and grade) for those who did (N = 9327) and did not (N = 1122)
have complete data on disability and obesity. Nineteen percent of adolescents were from
North Carolina, 20% from North Dakota, 22% from Delaware, and 38% from Rhode Island.
There were no statistically significant state level differences in sample characteristics,
obesity, physical activity, diet attributes, and weight perception. Therefore, data from all 4
states were merged and weighted percentages and 95% CI were computed to examine
demographic characteristics for the overall sample and by disability status (Table 1).
Approximately half (51%) of the respondents were girls, 55% in the 9th or 10th grade, 63%
were white, 20% were black, 10% were of Hispanic or Latino descent, and the majority
(75%) were between 15 and 17 years of age. Twenty-two percent (95% ClI: 21-24%) of
adolescents responded “yes” to at least 1 of the disability questions. There were no
differences in sex, grade level, race, and ethnicity between adolescents with and without a
disability. Adolescents with a disability were slightly older than those without a disability;
67% of adolescents with a disability were = 16 years compared with 64% of those without a
disability (p < .05).
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Health practices of adolescents by disability status—Next, we examined
differences in obesity, physical activity, dietary consumption, weight perceptions, and
unhealthy weight control behaviors between adolescents with and without a disability.
Weighted percentages and 95% ClI as well as crude OR and 95% CI can be found in Table 2.
There was a 1.7-fold increase in the odds of obesity (BMI = 95th percentile) among
adolescents with a disability compared with those without a disability (prevalence = 16% vs
10%, respectively; OR = 1.7; 95% CI: 1.3-2.1). Youth with a disability were also less likely
to participate in 60 minutes of physical activity at least 5 out of 7 days/week (prevalence =
38% vs 52%, respectively; OR = 0.5; 95% CI: 0.4-0.6) and less likely to watch =2 hours of
television per day (51% vs 57%, respectively; OR = 0.8; 95% ClI: 0.7-0.9). There was no
difference in the amount of time spent playing video games by disability status (p > .10).
More than half (55%; 95% CI: 52-58%) of all adolescents spent = 2 hours/day playing video
games (data not shown).

Poor dietary habits were also evident for adolescents with a disability; they were less likely
to consume green salads (57% vs 61%, respectively; OR = 0.8; 95% CI: 0.7-1.0), vegetables
(78% vs 85%, respectively; OR = 0.7; 95% CI: 0.5-0.9), fruit (81% vs 88%, respectively;
OR =0.6; 95% CI: 0.5-0.7), and 100% fruit juices (71% vs 76%, respectively; OR = 0.8;
95% CI: 0.6-0.9) at least once in the past week compared with those without a disability.

Slightly less than half of all adolescents stated they were actively trying to lose weight (45%;
95% CI: 43-47%). There was a 1.4-fold increase in the odds of trying to lose weight for
adolescents with disabilities compared with those without disabilities (50% vs 43%,
respectively, OR = 1.4; 95% ClI: 1.0-2.0). The prevalence of unhealthy weight control
behaviors was also greater among adolescents with disabilities. They were 3 times more
likely to have fasted within the past 24 hours (20% vs 9%, respectively, OR = 2.7; 95% CI:
2.2-3.4); taken diet pills, powders, or liquids (11% vs 4%, respectively, OR = 3.0; 95% CI:
2.1-4.4); or vomited or taken laxatives to try to lose weight (12% vs 3%, respectively, OR =
3.8; 95% CI: 2.5-5.7) when compared with adolescents without disabilities. When the
summary score was examined, 4% (95% CI: 3-5%) of adolescents with a disability
attempted to try all 3 unhealthy weight control behaviors compared with less than 1% (95%
Cl: 0.4-1%) of adolescents without a disability.

Factors Associated With Obesity and Moderation by Disability Status

To explore the moderating effect of disability on obesity, we first examined associations
among demographic characteristics and prevalence of obesity. Obesity was more prevalent
among girls compared with boys (14%; 95% CI: 12-17% vs 9%; 95% CI: 7-12%,
respectively; p <.05) and less prevalent among non-Hispanic whites compared with blacks
or other racial groups (10%; 95% CI: 8-12% vs 16%; 95% CI: 12-21% vs 15%; 95% CI:
12-18%, respectively; p < .05). These associations persisted regardless of disability status
(p-for-interaction >.05). Age, grade level, and ethnicity did not differ by obesity status (p > .
05). Because there were statistically significant differences in the prevalence of obesity by
sex and race, all additional models included these variables as covariates.

When body weight perception was examined, after adjusting for race and sex, obese youth
were 23 times more likely to state they were overweight (95% ClI: 17.8-29.5) and 9 times
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more likely to try to do something about their weight (95% CI: 7.0-12.1) compared with
nonobese youth. Disability did not modify the associations between the 2 body weight
perception variables and obesity (p-value-for interactions >.05).

Additionally, within the fully adjusted models, those who watched television or played video
games for =2 hours/day had a greater odds of obesity (OR =1.2; 95% CI: 1.0-1.4 and OR =
1.4; 95% CI: 1.1-1.7, respectively) compared with those who did so less than 2 hours/day.
Participating in 60 minutes of physical activity at least once per week (OR = 0.6; 95% ClI:
0.7-1.2) or 5 out of 7 days (OR = 0.5; 95% CI: 0.4-0.7) compared with not at all, decreased
the odds of obesity among all adolescents (p-for-trend <.01). Obese adolescents were also
more likely to participate in unhealthy weight loss strategies such as fasting within the past
24 hours (OR = 1.7; 95% CI: 1.3-2.3) and taking diet pills, powders or liquids (OR = 1.6;
95% CI: 1.1-2.4). When the summary score combining all 3 unhealthy weight loss strategies
was examined, there was a dose-response relationship in that the more unhealthy weight loss
strategies tried, the increase in the odds of obesity (p-for-trend <.01) (data not shown).

Disability modified the effect of juice intake on obesity (p-value for interaction <.05).
Compared with no juice intake, consuming fruit juice at least one time in the past week
decreased the odds of obesity for those adolescents with no disability (OR = 0.8; 95% CI:
0.7-0.9), whereas there was no association between juice intake and obesity for adolescents
with disabilities (OR = 1.1; 95% CI: 0.9-1.6). The associations between all other diet,
physical activity. and unhealthy weight loss behaviors and obesity did not differ by disability
status (all p-for-interaction >.10).

DISCUSSION

This investigation revealed a higher prevalence of obesity among adolescents who self-
identified as having a physical and/or emotional/learning disability in a large, representative
sample of adolescents from 4 states. This finding is consistent with literature demonstrating
disparities in obesity prevalence among adults?8 and childrenl” with disabilities. This
increase in obesity prevalence not only has been documented for children and adolescents
with disabilities as a group”-28 as in this study, but also for specific disability types such as
ID,14:2% Down syndrome,® autism,30 learning disabilities,3° asthma,30 and hearing/vision
conditions.3? School health professionals, as well as teachers and school staff, need to be
trained to understand the unique physical, behavioral, and nutritional needs of children with
specific disabilities,3! and the health behaviors practiced by adolescents with disabilities. As
schools become primary settings for interventions focused on obesity prevention and
increasing physical activity among youth, particular attention needs to focus on the inclusion
of youth with disabilities within these programs.

The first objective of the study elucidated the factors that were associated with obesity
within this sample. First, higher rates of obesity among youth with disabilities coincided
with lower rates of physical activity participation. Only one third of adolescents with
disabilities in this study met the recommended physical activity guidelines of 60
minutes/day 5 days/week compared with half for adolescents without disabilities. This is
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consistent with evidence documenting low physical activity levels among children with
special health care needs.32-34

Several reasons exist for lower rates of physical activity participation among youth with
disabilities. Individuals with disabilities face physical, social, environmental, and policy
barriers to physical activity both within community and school settings.3® Physical barriers
include lack of individual skills (physical and social), preference for activities other than
physical activities, and a lack of knowledge about exercise.3> Lack of finances for
specialized equipment, lack of knowledgeable professionals, such as school staff or trained
adaptive physical educators, and lack of accessible exercise facilities, are factors that may
prevent or reduce participation.33:34 Additionally, many youth with disabilities have
limitations in balance, strength, coordination, power, and aerobic fitness and often struggle
to compete in competitive sports programs and physical education classes with their peers;
and a lack of success in physical activity programs often leads to sedentary behavior.36
Social barriers include parental behavior and concerns, a lack of friends to participate in
activity with, and negative societal attitudes to disability.3> Psychosocial attributes such as
coping ability,3” adaptive behavior,38 social acceptance, and emotional functioning,3? have
also been found to impact participation in physical activity in children with disabilities.
Parents have general time constraints and also need to balance the needs of their children
with and without disability.4%41 Environmental barriers to physical activity in individuals
with disability may also include availability of handicap accessible facilities and the location
of such facilities.3542-44 Finally, there are policy and program barriers that exist such as lack
of physical activity programs, staff, and cost.3® There is a clear need for both schools and
community organizations to increase the availability of quality physical activity
opportunities for youth with disabilities. Organizations such as the Public Health Institute of
the Center on Disability and the National Center on Health, Physical Activity and Disability
have published guidelines for achievement of programs, policies, and educational
information that support inclusion within the school and community settings.4546

Within this large sample of adolescents, sex and race/ethnicity were associated with obesity.
Similar to previous studies, girls}4 and non-Hispanic blacks!® had a higher prevalence of
obesity both for adolescents with and without disabilities. Additionally, known obesity risk
factors including screen time, 1647 physical inactivity,33 and unhealthy weight loss
behaviors*® were associated with obesity among all adolescents. The strength of these
relationships did not differ by disability status. These factors are critical targets of
subsequent obesity prevention programs. The higher prevalence of these factors among
adolescents with disabilities intensifies the need for targeted interventions to increase
healthy behaviors among these youth.

The second objective of the study examined health practices of adolescents with disabilities.
Unlike other studies, 1647 we did not find evidence for increased television or video game
playing among adolescents with disabilities. In fact, adolescents with disabilities watched
less television compared with those without disabilities, although the reduction was slight
with 51% of youth with and 57% of youth without disabilities watching =2 hours of
television per day. About half of all adolescents, regardless of disability status, did however
play =2 hours of video games per day. Due to the fact that decreased physical activity and
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increased screen time were both significant predictors of obesity within this study, additional
research is needed to investigate screen time use and the relationship between screen time
use and physical activity among adolescents with disabilities.

Adolescents with disabilities also displayed worse dietary habits. Youth with disabilities
were less likely to consume fruits and 100% fruit juices as well as vegetables and green
salads. Although the current study is limited with respect to dietary consumption, poor
dietary quality and nutritional deficits are evident among adolescents with physical and
emotional/learning disabilities.*-51 More research is needed to investigate the development
of healthy eating and food selectivity to develop successful dietary interventions targeting
healthy dietary habits for adolescents with disabilities.

The result of objective 2 revealed that 100% fruit juice intake was associated with a
decreased chance of obesity among youth without disabilities, but not associated with
obesity among youth with disabilities. The association between 100% fruit juice intake and
obesity among children remains controversial. Frequent consumption of 100% fruit juice
before the age of 2 years old has been associated with increases in risk of obesity at ages 4
and 5 years.>2 Yet, in a review of this association for children ages 1 to 18 years of age,
researchers found no evidence of a positive association between increased intake of 100%
fruit juice and increased likelihood of obesity.53 Data from the current investigation for
individuals with disabilities are consistent with this finding of a lack of association. For
those without disabilities, intake of 100% fruit juice might actually be a marker of healthier
dietary choices leading to a decreased association with obesity for this group. Additional
studies should attempt to elucidate the patterns of beverage intakes among adolescents and
their association with diet quality and obesity.

This investigation is one of the first to document the strong desire to lose weight among
adolescents with disabilities, highlighting the importance of providing effective healthy
weight promotion and weight loss strategies. These adolescents were more likely to state
they were overweight, be actively trying to lose weight and participated in more unhealthy
weight loss behaviors such as taking diet pills, powders or liquids, fasting, and vomiting or
taking laxatives. Poor dietary habits coupled with unhealthy weight control practices are
especially troubling as these may worsen the adverse health outcomes associated with the
underlying disability among these youth. Access to healthy weight loss strategies such as
increased physical activity might be denied to youth with disabilities given the social,
environmental, and physical barriers to participation in physical activity. In addition, youth
with disabilities might be less likely to make independent dietary choices, with a greater
proportion of their diet controlled by a parent or caregiver. This lack of independent dietary
choice coupled with barriers to physical activity, might make adolescents with disabilities
more likely to then turn toward unhealthy weight loss strategies such as fasting, diet pills,
and anorexia/bulimia, as is evident in these results.

Our results document the continued need for research focused on obesity prevention
strategies for adolescents with disabilities. We found consistent evidence for an increase in
the prevalence of obesity among youth with disabilities. In addition, there was recognition
among these youth of their weight status and a strong desire to lose weight. A lack of
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healthy dietary habits and limited physical activity was also evident among youth with
disabilities possibly leading to the increased prevalence of unhealthy weight loss strategies.
Given the wide variation in function among youth with disabilities, intervention research
should be tailored to the functional and cognitive level of the youth and address not only the
physical barriers to activity, but also the psychosocial barriers. School-based prevention
programs might be most effective in targeting youth with disabilities, because all the study
participants were attending high schools in the United States. These programs should work
toward eliminating some of the barriers to physical activity and participation in sports and
recreation activities, provide effective strategies to prevent obesity, and also appropriately
address issues related to body image, self-esteem, and healthy weight loss.*8

This study had limitations that may impact the interpretation of these findings. Underweight
youth were removed from the analysis due to concern that they might have underlying health
conditions. Removal of these youth might have limited the generalizability of these findings
to those without major chronic health conditions. Youth with incomplete data also were not
included in this study, possible leading to selection bias if those with incomplete data were
systematically different than those with complete data. Although those with and without
complete data were similar with respect to age, sex, race/ethnicity, and grade level.
Additionally, BMI may not be accurate for some youth with disabilities, such as those with
spinal cord injury or other forms of paralysis.>* Wheelchair scales are often not available in
schools and homes and many youth with physical disabilities may not know their weight.
Also, adolescents with emotional/learning disabilities and those with physical disabilities
were included in one group limiting the generalizability of these data to specific disability
groups. Additionally, due to the design of the YRBS, the full range of adolescents with
developmental and/or cognitive disabilities (eg, autism, Down syndrome, ID, and traumatic
brain injury) may not be captured because youth had to have the cognitive ability to answer
the survey without assistance. This limits the generalizability of these findings to adolescents
with mild cognitive disabilities. The YRBS sample included participants from only 4 states;
other regions of the country such as states on the west coast were not represented which also
limits the generalizability of the findings. Because the entire survey is based on self-report,
there is the potential for measurement error in the diet, physical activity, and weight
measures. It is unclear whether the misclassification that results from this measurement error
would be nondifferential; that is similar for those with and without disabilities. The survey
used has been validated and most questions have high sensitivity and specificity rates.
Additional work should be done to examine validation by disability status. Finally, the cross-
sectional nature of the data limits our ability to make any causal inferences. Additional
longitudinal investigations should be conducted to examine associations between obesity,
health habits, and disability among adolescents.

IMPLICATIONS FOR SCHOOL HEALTH

School health professionals, as well as teachers and school staff, need to be trained to
understand the unique physical, behavioral, and nutritional needs of children with specific
disabilities,31 and the health behaviors practiced by adolescents with disabilities. As schools
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become primary settings for interventions focused on obesity prevention and increasing
physical activity among youth, particular attention needs to focus on the inclusion of youth
with disabilities within these programs. In addition, school based physical activity policies
can be modified to increase the amount of physical activity students are participating in
during school. These policies can include the provision of adaptive physical education as a
means of including youth with disabilities in school-based physical activity programs.
Additionally, school health professionals and school based wellness programs should be
aware of the increased risk of eating disordered behaviors found among youth with
disabilities. Finally, for many children with disabilities, parents take a more active role in
their every day care.>® Therefore, school-based interventions should not only focus on
physical activity and dietary intake behaviors of youth, but should also provide greater
involvement of family members in incorporating healthy weight control behavioral strategies
in their adolescent child.
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Table 1

Demographic Characteristics of 9775 Adolescent Study Participants by Disability Status

Total Sample (N =9775)
% (95% CI)

Disability (N =1986)
% (95% Cl)

No Disability (N =7789)
% (95% Cl)

Age (years’j
12-13 1(0.4-1.2)
14 9 (8-11)
15 25 (22-29)
16 27 (24-30)
17 23 (20-26)
>18 15 (12-18)
Gender
Male 49 (47-52)
Female 51 (49-53)
Grade
oth 29 (23-35)
10th 26 (22-31)
11th 24 (19-29)
12th 21 (17-27)
Race
American Indian/Native Hawaiian 3 (1-6)
Asian 1(1-2)
Black 20 (15-26)
White 63 (56-69)
Hispanic/multiple Hispanic 10 (9-12)
Multiple non-Hispanic 3(2-4)
Ethnicity
Hispanic/Latino 10 (8-12)
Not Hispanic/Latino 90 (88-91)

1(0.4-2)

8 (6-11)
25 (21-28)
31 (27-35)
21 (18-24)
15 (11-19)

50 (47-53)
50 (47-53)

30 (24-37)
28 (23-34)
22 (18-27)
19 (15-25)

4 (3-8)
1(05-2)
19 (14-26)
61 (54-69)
11 (8-14)
4 (2-6)

11 (8-14)
89 (86-92)

0.1 (0.0-0.3)
10 (8-12)
26 (23-30)
26 (23-29)
23 (20-26)
15 (12-18)

49 (45-52)
51 (48-55)

29 (23-35)
26 (21-32)
22 (18-27)
23 (18-25)

3(1-7)
2 (1-2.5)
20 (15-26)
63 (56-70)
9 (7-10)
3(2.8-4)

9 (7-11)
91 (89-93)

*
p <.05.
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Table 2

Obesity, Physical Activity, Dietary Habits, Body Perception, Unhealthy Weight Control Behaviors, and Odds
Ratios (OR) by Disability Status for 9775 US Adolescent Study Participants

Disability (N =1986) No Disability (N =7789)

% (95% CI) % (95% ClI) OR (95% CI)
Obesity**
No 84 (79-88) 90 (88-91) 1.0 (ref)
Yes 16 (12-21) 10 (9-12) 1.7 (1.3-2.1)

Physical activity

Days per week active at least 60minutes >

Odays 20 (16-24) 13 (11-15) 1.0 (ref)
>1day and <5days 42 (38-45) 35 (34-37) 0.8 (0.6-1.0)
>5days 38 (34-43) 52 (49-54) 0.5 (0.4-0.6)

Hours per day watch television >

<2hours 49 (45-54) 43 (40-46) 1.0 (ref)

>2hours 51 (46-55) 57 (54-60) 0.8 (0.7-0.9)
Hours per day play video games

<2hours 46 (40-51) 45 (42-48) 1.0 (ref)

>2hours 54 (49-60) 55 (52-58) 1.0 (0.9-1.3)

Dietary consumption

Fruit juice (100%fruit juice) o

Never 29 (25-33) 24 (21-26) 1.0 (ref)

21 time in the past week 71 (67-75) 76 (74-79) 0.8 (0.6-0.9)
Soda (not including diet soda)

Never 24 (21-27) 21 (18-23) 1.0 (ref)

21 time in the past week 76 (73-79) 79 (77-82) 0.8 (0.7-1.1)
Fruit ™

Never 19 (16-23) 12 (11-14) 1.0 (ref)

>1 time in the past week 81 (77-84) 88 (86-89) 0.6 (0.5-0.7)

Green salad ™™

Never 43 (38-48) 39 (35-42) 1.0 (ref)

21 time in the past week 57 (52-62) 61 (58-65) 0.8 (0.7-1.0)
Other vegetables **

Never 22 (17-27) 15 (13-18) 1.0 (ref)

21 time in the past week 78 (73-83) 85 (82-87) 0.7 (0.5-0.9)
Weight perception
Description of weight status >

Underweight/just right 67 (65-70) 74 (71-76) 1.0 (ref)

Slightly/very overweight 33 (30-35) 26 (24-28) 1.4 (1.2-1.6)
What are you doing about your weight? -

Not trying to lose weight 50 (46-53) 57 (54-59) 1.0 (ref)
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Disability (N =1986)  No Disability (N =7789)
% (95% ClI) % (95% ClI) OR (95% CI)

Trying to lose weight 50 (47-54) 43 (41-46) 1.3(1.1-1.6)
Unhealthy weight control behaviors
Not eat for 24hours ™™

No 80 (77-82) 91 (90-92) 1.0 (ref)

Yes 20 (18-23) 9 (8-10) 2.7(2.2-3.9)
Take diet pills/powders/liquids >

No 89 (86-92) 96 (95-97) 1.0 (ref)

Yes 11 (8-14) 4 (3-5) 3.0(2.1-4.4)
Vomit/take laxatives ™™

No 88 (84-91) 97 (96-98) 1.0 (ref)

Yes 12 (9-16) 3 (2-4) 3.8 (2.5-5.7)
Summary score -

None 74 (71-78) 88 (87-89) 1.0 (ref)

One factor 16 (13-18) 9 (8-10) 2.0 (1.6-2.5)

Two factors 5(5-7) 2(1-3) 3.1(2.1-4.6)

Three factors 4 (3-5) 0.6 (0.4-1) 7.8 (4.6-13.1)

**p <.01.

Cl, confidence interval.
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