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Background 
In the general population, adherence to simple health behaviors such as refraining from smoking, 
maintaining a healthy weight, getting adequate amounts of physical activity, drinking alcohol in 
moderation, and maintaining a healthy diet may prevent 82% of coronary events.1 Additionally, 
several prospective cohort studies have also shown these simple lifestyle behaviors to be 
associated with exceptional longevity (>90 years) and optimal health and function (e.g., 
Framingham Heart Study, Nurses’ Health Study, etc.). The existing cohort studies have been 
instrumental in establishing national guidelines on health promotion and disease prevention. 
However, no such cohort study exists for persons with intellectual disabilities (ID).2 Although 
research on the health status of adults with ID can be derived from large scale national data sets 
(i.e., National Health Interview Survey, National Core Indicators Consumer Survey), these 
estimates are from cross-sectional studies which limits their utility in establishing cause-and-
effect associations across the lifespan.  
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People with ID have significant additional health risks when compared to the general population. 
Physical inactivity, poor nutrition and weight gain may result in greater levels of poor health at 
an earlier onset in adults with ID compared to the general population.3,4 Many Adults with ID 
have significantly higher levels of obesity particularly among women,5-9 lower levels of fitness, 
10-12 higher risk of falls,13,14 and adherence to a poor diet3 when compared to their peers in the 
general population. The most recent study of health disparities amongst adults with ID found that 
they were physical inactive and were more likely to develop cardiac atrophy than the general 
popualtion.15 A sedentary lifestyle also may increase the risk of all-cause morbidity and mortality 
in this population base on the data we have on non-disabled populations.  
 
Extant data on adults with ID report a low prevalence of smoking and alcohol consumption, and 
high levels of physical inactivity, poor dietary habits and oral health.9,16,17 These behaviors are 
further complicated by the diverse living arrangements of people with ID, who live in various 
types of supervised and unsupervised settings, and have more or less control over their health 
behaviors.18-20 In spite of the knowledge on the unique lifestyle that they have, there is no cohort 
study examining changes to these behaviors across the lifespan.  
 
There is a strong need to establish a prospective cohort study that examines changes in health 
and function associated with these behaviors in a population of adults with ID. Prospective 
cohort studies are valuable for critically examining the potential risk factors associated with 
morbidity and mortality and providing a detailed and reliable estimation of the impact of certain 
environmental factors and lifestyle behaviors on the targeted population. This study tracks the 
health behaviors in a prospective cohort of adults with ID over a 4-year period with a particular 
to determine their impact on the onset and course of development of certain health conditions 
and functional limitations. Knowledge of the prevalence of these health behaviors and their 
potential impact on health and function is necessary for planning appropriate interventions that 
address important health issues underdiagnosed and/or untreated in this population. In this first 
paper we report on the prevalence of obesity in adults with ID and variations in health risk 
behaviors by sex and living arrangement. This paper presents the baseline data on the first 1,000 
participants. The initial report tracks the prevalence of the most common chronic health 
conditions, overweight and obesity status, and overall health risks by gender, age group, level of 
ID, and living arrangement(s). Comparisons were made between study participants and 
population-based data when available.  
 
Methods 
Participants 
Adults with ID (ages 18 years and older) were recruited through Special Olympics International 
(SOI) events (World Winter Games in Idaho in February 2009, the USA National Summer 
Games in Nebraska in July 2010, and other state SOI charters), Wisconsin Managed Care 
Organizations (MCOs), various service agencies (e.g., Easter Seals, The Arc, and Lucanus), and 
other avenues of recruitment (e.g., Facebook page, newsletters advertisements, and recruiting 
materials distributed at conferences) during March 2010 and January 2011. To broaden the 
participant sample frame, a mixed method (mail and online surveys) data collection procedure 
was used. A total of 2941 surveys were distributed (2182 paper and 659 online) and 1635 
surveys were completed and returned (1178 paper and 457 online) with an overall response rate 
of 57.6%. The response rate for paper surveys was 54% compared to 69% for the online survey. 
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Recruitment  
Our research team attended the SO events to recruit family members or primary caregivers of 
eligible SOI participants on site. Those who expressed interest in participating in the study were 
asked to complete a registration form with their contact information and choice of paper or 
online survey version. After the SOI events, the survey participant information sheet (an 
alternative format of the informed consent document), and a joint letter from the Special 
headquarters and the Principal Investigator were sent to the participants’ contact person if they 
chose to complete the paper survey. For those who selected the online version, a secure link with 
a password login was sent out individually. The same process was applied to other participants 
who heard about the survey from service agencies or through postings about the study in the 
service agency’s network monthly national online newsletter. In order to ensure the highest 
achievable response rates for the mail survey, we followed the Total Design Method (TDM) for 
implementing mail surveys as described by Dillman.21 We included: (1) designing questionnaires 
that are attractive and easy to complete; (2) providing first class stamps on return envelopes; and 
(3) offering a small incentive ($5 Subway gift card) for survey completion. Non-respondents 
received a follow-up phone call within 5 to 6 weeks of the initial mailing for the paper survey or 
an email for the online survey.  
 
Survey Instrument and Measurement 
The survey was developed in three phases: pre-survey preparation, pilot testing, and survey 
administration. Each of these phases is described below. 
 
Phase I (Pre-Survey Preparation). A comprehensive review of existing health survey 
instruments was conducted (e.g., NHANES, NHIS, BRFSS University of Michigan Health 
Survey, etc.) to determine the most appropriate questions for our cohort. After reviewing these 
surveys, a list of questions was assembled and reviewed by the project team. Steps were then 
taken to revise/refine survey questions to make them more appropriate to adults with ID and their 
respondent (e.g., family member, health care provider). After completing a draft list of questions, 
an expert panel reviewed them for content, clarity and significance to the target population and 
provided feedback on each item. After revising the instrument, the Survey Research Laboratory 
(SRL) at the University of Illinois at Chicago conducted an extensive analysis of the survey 
items to improve wording, clarity and design. The survey was then refined several more times 
with feedback from the SRL and expert review panel. Afterwards, the survey was given to 10 
informants who cared for an adult with ID to ensure that questions were comprehensible and 
appropriate to their son or daughter. 
 
 
Phase II - Pilot Testing.  The paper-pencil survey was pilot tested for usability and item clarity 
with a sample of 10 informants. Volunteers were recruited through the Rehabilitation Research 
and Training Center Advocacy Advisory group (parents, siblings, and self-advocates), and staff 
in service agencies. Test-retest reliability was conducted with 15 primary caregivers and 15 
direct support staff (n=30) with test-retest intervals ranging from 2 weeks to 6 weeks. 51.5% of 
the retests were conducted within 2 weeks; 21.2% within 2-3 weeks; and 27.3% within 3-6 
weeks. For the categorical questions, test-retest reliability (k-statistic) ranged from 0.68-0.95, 
and for the interval questions, the test-retest reliability (intra-class correlation coefficient) ranged 
from 0.75 to 0.94.  
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Phase III - Survey Administration. A unique computer-generated identification number was 
placed on each survey included in the survey packet sent to each primary family caregiver or 
direct care staff. The survey packet consisted of the survey, a letter explaining the purpose of the 
study, and a participant information sheet. The paper survey took 20 to 30 minutes to complete 
by hand and 15-20 minutes to complete online.  
 
Longitudinal Health and Intellectual Disability Survey (LHIDS)  
The LHIDS is divided into three sections: Health & Function, Health Behaviors and 
Sociodemographics. 
 
Health & Function. Questions were divided into three sub-sections: (a) Health Status: 
informant-rated health status including healthy days and overall health; (b) 23 Chronic Health 
Conditions (e.g., hypertension, high cholesterol, diabetes, dental disease, heart disease, cancer, 
etc.) and whether or not medication was being taken for the condition; and (c) Physical Function 
(e.g., use of an assistive aid, performing physical tasks, falls).  
 
Health Behaviors. Health behaviors were separated into five domains: (a) Physical 
Activity/Exercise including SOI participation and training and sedentary behaviors (i.e., TV 
viewing time); (b) Weight Control and Dietary Habits; (c) Smoking and Alcohol; (d) Oral 
Hygiene; and (e) Social Participation.  Social participation was assessed by recording how often 
respondents engaged in five community activities within the last month, adopted from the 
Community and Social Participation instrument developed by Heller et al.22  
 
Sociodemographics. Sociodemographics included age, gender, race, residential setting, etiology, 
level of ID, and employment/day services.  
 
Findings To Date 
Participant Characteristics  
The preliminary findings were drawn from1000 baseline surveys for which data cleaning was 
completed. Table 1 presents the demographics of the adults with ID by sex. The mean age was 
39.86 years (SD = 14.81, range = 18 to 86 yrs; 62.5% between 18-44 years; 31.9% between 45-
64 years; 5.6% 65 years and older). The number of male and female respondents was almost 
equally distribution (males = 54.6%, females = 45.4%). The majority of respondents were white 
(92.1%), followed by black (5.7%), Hispanic (2.1%), American Indian or Alaskan (1.1%), and 
Asian or Pacific Islander (0.8%). The majority of respondents lived with family members, 
relatives, or guardians (45.7%), followed by 19.3% residing in supportive living; 15.6% on their 
own; 10.7% in a group home; 7.4% with a host family/foster care home; and 1.3% in a large 
congregate care facility (e.g., institutional setting, nursing home). Chi-Square tests revealed 
significant differences between females and males in age, BMI, diagnosis (e.g., autism/PDD, 
Fragile X), physical function, Special Olympics participation, living arrangement, and 
employment status. Females were slightly older (41 vs. 39 yrs), had a higher BMI (30.18% vs. 
28.2%), and used assistive walking devices more often (cane, walker, crutches, 12.6% vs. 8.4%) 
and wheelchair use (15.1% vs. 10.5%). Fewer females had a diagnosis of autism/Pervasive 
Developmental Disorder (PDD) (6.0% vs. 12.8%) and Fragile X (0.5% vs. 2.4%), lived less 
often with a family member/relative/guardian (40.4% vs. 50.2%), lived more often in a group 
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home (13.7% vs. 8.1%), and had a lower rate of employment (56.9% vs. 63.7%). There were no 
group differences in race and level of ID.  
 
Over one-third of the informants (34.7%) were parents; 46.2% were health care providers/MCO 
staff/social worker; 7.4% were relatives; 5.0% were residential/day program/social service staff; 
4.8% were non-relative caregivers; and less than 1% were volunteers. 41% of the informants 
completed surveys with assistance from the adult with ID. 
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Health and Function 
Health Status 
Overall, 49.5% of the informants reported that the adult with ID’s health status was excellent or 
good; 49.7% reported that their health was fair; and only 0.8% reported poor health. Over one-
third of the adults with ID were reported having not good physical or mental health. Although 
health status was generally rated positively, on follow up items related to number of days of poor 
physical or mental health over the past 30 days, 268 respondents (28%) reported that over the 
past 30 days there was an average of 2.04 days (SD = 5.42) where physical health was not good; 
3.12 days (SD = 6.37) where mental health was not good; and 1.75 days (SD = 4.82) where usual 
activities were restricted due to poor physical or mental health.  
 
Top 10 Chronic Health Conditions 
Table 2 lists the top 10 chronic health conditions reported by respondents from highest to lowest 
were: seizure disorder/epilepsy (19.8%), anxiety disorder (18.6%), depression (17.6%), high 
blood pressure (15%), high blood cholesterol (14.7%), constipation (14.1%), urinary 
incontinence (13.9%), thyroid disorder (13.8%), heartburn/acid reflux (13.2%), and arthritis 
(11.8%). Within these top 10 chronic health conditions, depression, constipation, urinary 
incontinence, and thyroid disorders were more prevalent in women than in men. When compared 
across age groups, high blood cholesterol, high blood pressure, constipation, urinary 
incontinence, and arthritis increased with age in both male and female groups. The prevalence of 
thyroid disorders differed across age groups only in females with a higher prevalence in the 45 to 
64 year old age group.  
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Table 3 compares differences between males and females and across age groups on health risk 
behaviors.  

 
 
Health Risk Behaviors  
Physical Activity and Sedentary Behavior. In general, over three-quarters (78.4%) of 
respondents did not meet the recommended guideline of 30 minutes of moderate physical 
activity at least three days a week, and 32.4% of respondents never or rarely engaged in any 
moderate physical activity. Sixty percent of respondents watched more than 3 hours of TV daily.  
 
Dietary Behaviors. Approximately one half (49.6%) of respondents consumed less than the 
recommended 5 servings of fruits and vegetables a day; 46.2% consumed unhealthy snacks at 
least once a day; and 14.1% drank soda at least 3 times a day.  
 
Oral Health. Four out of 10 respondents (40.3%) brushed their teeth less than two times a day. 
When comparing prevalence rates of these health risk behaviors by age group, physical inactivity 
(never or rarely engage in moderate physical activity) and low fruit and vegetable intake 
increased with age, and unhealthy snack consumption decreased with age for both men and 
women.  
 
Comparison of Health Risk Behaviors by Living Arrangement  
Health risk behaviors across different residential settings appear in Table 4.  
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Overall, adults living on their own had the highest rate of health risk behaviors including 
watching more TV (73.2%); consuming less than the recommended 5 servings of fruits and 
vegetables daily (73%); eating fast food at least 4 times per week (11.2%); having unhealthy 
snacks at least once a day (56.6%); drinking soda at least three times a day (34.2%); drinking 
alcohol (33.3%); smoking (13.6%); and having poor oral hygiene indicated by brushing teeth 
less than two times a day (57.9%). By comparison, only 1% of those living in group homes 
consumed fast food more than 4 times per week; less than 3% drank soda (3 times or more a 
day); 2.9% consumed alcohol; and less than 4% smoked. Adults residing in supported living 
settings and group homes (43.8%) were more likely to be physically inactive (never or rarely 
engaged in moderate physical activity), followed by participants living with a family member or 
foster care (37.8%); family/relative home (26%); and living on their own (21.9%). Almost three 
quarters (73.2%) of adults living on their own spent at least 3 hours a day watching TV, 
compared to over two-thirds among those living with a family member/relative; 52.9% of those 
living in group homes; and 42.9% of those residing in supported living.  
 
Overweight and Obesity Status 
Obesity (BMI >30 kg.m2) and overweight (BMI >25 kg.m2) status (males and females 
combined) was 39% and 29%, respectively. There was a significantly higher prevalence of 
obesity among females with ID compared to males, and the prevalence of overweight status was 
higher in males than females. Obesity prevalence was highest in the 45-64 year old age group 
(see Figure 1).   
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Obesity Prevalence Compared to Population-Based Data 
 
Data from the 2009 National 
Health Interview Survey 
(NHIS) were used to make 
comparisons on obesity and 
overweight prevalence to our 
cohort. As shown in Figure 1, 
adults with ID had a higher 
prevalence of obesity across 
the three age groups: 18-44 
(37.9% vs. 25.6%), 45-64 
(41.8% vs. 32.1%), and 65 
years and older (34% vs. 
23.3%). When obesity and 
overweight status were 
combined, two age groups had 
similar prevalence rates as 
the NHIS data set (45-64 and 
�  65 yr) and the younger age 
cohort (18-44 years) had a 
higher prevalence rate. 
Overall, both females and 
males with ID had much 
higher rates of obesity 
compared to the non-ID 
cohort, and women with ID 
were more overweight and 
obese compared to the non-
ID data set (Figure 2). 
 
 
 

 
Diagnostic group. Table 5 shows BMI data 
by the following diagnostic groups: a) 
intellectual disability with no Down 
syndrome; b) Down syndrome only; c) 
autism/PDD; d) cerebral palsy, and e) other 
diagnosis. Individuals with missing data on 
diagnosis were excluded. The mean BMI for 
adults with Down syndrome group was 31.8 
(SD = 8.12) compared to 29 (SD = 7.72) for 
ID only 28 (SD = 7.80) for other diagnostic 
group, 26.9 (SD = 6.08) for autism/PDD, and 
25.7 (SD = 6.65) for CP.  
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Level of ID. There were significant 
differences in obesity prevalence by 
level of ID (Figure 3).  
 
Adults with profound ID had 
significantly lower rates of obesity 
(19.4%) compared to adults with 
moderate or mild/borderline ID 
(47.6% and 39.5%, respectively). 
While only 4.5% of the participants 
with mild/borderline ID and 3.7% of 
participants with moderate ID were 
underweight, 15.1% and 9.7% of 
participants with severe and 
profound ID, respectively, were 
underweight.  
 
Living arrangement. Prevalence in 
obesity status by living arrangement 
is shown in Figure 4. Significant 
differences in obesity prevalence 
were reported between living 
arrangements. Obesity prevalence 
was highest in adults living on their 
own or in a supportive living setting 
(45.1%), while the lowest obesity 
rates were reported in adults living in 
group home settings (30%). 
 
Smoking/Alcohol Consumption 
When compared to the general 
population, the prevalence of 
smoking (5.7%) and alcohol 

consumption (14.6%) was much lower. However, smoking and alcohol consumption was more 
prevalent (18.3%) in the 18-44 year old age group for men only, and was significantly higher 
among respondents living on their own. 
 
Discussion and Implications 
The results of this first wave of research, which is part of a five year longitudinal study on the 
health and health risk behaviors of adults with ID, confirm previous reports that adults with ID 
have higher rates of obesity compared to the general population. Of particular concern is the high 
rate of obesity reported in women with ID, adults with Down syndrome and adults residing in 
less restrictive settings. 
 
While obesity prevalence in the United States is high among all populations,23 the incidence of 
obesity among adults with ID was found to be substantially higher compared to population-based 
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data from the National Health Interview Survey (NHIS). In the 18 to 44 year old age group, 
obesity rates were 48% higher; in the 45 to 64 year old group 30% higher; and in the over 65 age 
cohort 46% higher. Interestingly, while obesity prevalence was substantially higher among adults 
with ID, overweight prevalence (BMI >25), which includes both overweight and obesity, was 
similar in two age groups (45 to 64 yr & over 65) and 18 percent higher in the 18 to 44 year old 
group. This indicates that there is a greater proportion of overweight adults with ID falling in the 
obese range compared to non-ID overweight adults. 
 
There were also major differences in obesity prevalence between males and females with and 
without ID. Females with ID had a 63% percent higher rate of obesity compared to non-ID 
females, while males with ID had a 28% higher rate of obesity compared to non-ID males. While 
the high rate of obesity among females with ID (43.6%) has been previously reported,24 there are 
no studies that have examined the potential causative factors associated with this higher rate of 
obesity in women with ID. 
 
When comparing obesity prevalence in persons with ID residing in different living arrangements, 
we found that those who lived in less restrictive settings (i.e., on their own or in a supported 
living setting with minimal supervision) had a much higher risk of being obese compared to 
adults living in more supervised settings (e.g., family, foster home, group home). Adults with ID 
who lived in less supervised settings also had significantly higher rates of TV viewing time, 
lower fruit and vegetable intake, higher consumption of fast foods and salty snacks, and higher 
consumption of sweetened beverages. Smoking and alcohol consumption were also significantly 
higher and oral hygiene worse in this group.  
 
While provision of the least restrictive environment and respect for individual choice have been 
the mainframe of intellectual disability services in the United States and other nations for the 
past four decades,25 it is unclear if this freedom of choice has indirectly and unintentionally 
resulted in greater risk taking behaviors among adults with ID living in the community nor is it 
clear to what, if any, types of health promotion programs or services may be available and 
accessible to this population. Providing individuals with ID living choices that foster greater 
freedom and independence in the community is one of the most important and compelling issues 
for ID service providers. However, emphasizing community integration should come with health 
promotion efforts that identify successful strategies for maintaining body weight through good 
nutrition and increased participation in physical activity. Individuals with ID may not be given 
opportunities to obtain knowledge and skills on health promotion strategies that are appropriate 
to their cognition level as part of community living skills training.  
 
An understanding of environmental factors that affect physical activity participation and caloric 
intake (e.g., safe communities, sidewalks, variety of walking and bike paths, attitudes of 
families/support staff in providing access to healthy foods and activities, availability of grocery 
stores that sell fresh fruits and vegetables) is important for determining the disproportionately 
higher prevalence of obesity among people with ID. Several environmental factors may 
predispose adults with ID to higher levels of obesity. Low-income status reported in the majority 
of the population with ID may limit access to healthy food choices and exercise venues such as 
fitness centers (i.e., cost of membership and transportation to get to the facility). 
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Conclusion 
Obesity is a much greater health problem among adults with ID compared to the general 
population. In certain subgroups such as women, individuals with Down syndrome, and adults 
residing in less restrictive settings, it is even a substantially greater problem. Although lifestyle 
risk factors for disease are well established, fundamental questions remain concerning how the 
environment impacts the health and function of adults with ID. Current approaches to creating 
healthier communities for people with ID require greater involvement on the part of direct care 
staff and family members to facilitate increased access to healthy lifestyles, including more 
opportunities for regular physical activity and greater access to nutritious and affordable food 
choices. The environment is far more complex for people with ID who may have limited 
mobility or must be supervised when traveling in the community.  
 
Research on factors associated with obesity in persons with ID is needed to examine the 
relationship between obesity and the environment, and to identify potential changes that can 
positively impact their health. While there is growing support for the potential value of altering 
the environment in reducing obesity prevalence in the general population,26 there is a general 
lack of information on how this should be accomplished in persons with ID who live in various 
types of community settings and who may or may not have control of their own food selection or 
the amount of physical activity that they can obtain on a regular basis.  
 
Prevention or reduction of obesity will require involvement from key stakeholders, including 
advocacy groups, caregivers, service providers, community support personnel, health 
professionals, and funding agencies. Efforts to reduce obesity among persons with ID must be 
conducted in a participatory action framework that allows individuals the opportunity to make 
their own lifestyle choices in an interactive and engaging manner rather than from a ‘top-down’ 
administrative approach.   
 
The rate of obesity among adults with ID will continue to remain higher than in the general 
population until there is more effort to provide interventions for adults with ID living on their 
own or with minimal support in the community. The relationship between the environment and 
obesity levels among people with ID is a critical area of research that needs greater attention 
from policymakers and providers of ID services.  
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