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Abstract

Background: Little is known about body weight status, and the association between body weight 

and common comorbidities in children and adults with Down syndrome (DS), autism spectrum 

disorder (ASD), and other intellectual and developmental disabilities (IDD).

Methods: Data were extracted from the University of Kansas Medical Center’s Healthcare 

Enterprise Repository for Ontological Narration (HERON) clinical integrated data repository. 

Measures included demographics (sex, age, race), disability diagnosis, comorbid health 

conditions, height, weight, and body mass index percentiles (BMI%ile; <18 years of age) or 

BMI (≥18 years of age).

Results: 468 individuals with DS (122 children, 346 adults), 1659 individuals with ASD (1073 

children, 585 adults), and 604 individuals with other-IDDs (152 children, 452 adults) were 

identified. 47.0% (DS), 41.9% (ASD) and 33.5% (IDD) of children had overweight/obese (OW/

OB), respectively. Children with DS were more likely to have OW/OB compared to children with 

IDD or ASD (OR= 1.91, 95% C.I: (1.49, 2.46); OR=1.43, 95% C.I: (1.19, 1.72)), respectively. 
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81.1% (DS), 62.1% (ASD), and 62.4% (IDD) of adults were OW/OB, respectively. Adults with 

DS were more likely to have OW/OB compared to those with IDD (OR=2.56, 95% C.I: (2.16, 

3.02)). No significant differences were observed by race. In children with ASD, higher OW/OB 

was associated with significantly higher (compared to non OW/OB) occurrence of sleep apnea 

(OR = 2.94, 95% C.I: (2.22, 3.89), hypothyroidism (OR = 3.14, 95% C.I: (2.17, 4.25)) and 

hypertension (OR = 4.11, 95% C.I: (3.05, 5.54)). In adults with DS, OW/OB was significantly 

associated with higher risk of sleep apnea and type 2 diabetes (OR=2.93, 95% C.I: (2.10, 4.09); 

OR=1.76, 95% C.I: (1.11, 2.79) respectively). Similarly, in adults with ASD and IDD OW/OB was 

significantly associated with higher risk of sleep apnea (OR = 3.39, 95% C.I: (2.37, 4.85) and OR 

= 6.69, 95% C.I: (4.43, 10.10)), type 2 diabetes (OR = 2.25, 95 %C.I: (1.68, 3.01) and OR = 5.49, 

95% C.I: (3.96, 7.61)), and hypertension (OR = 3.55, 95% C.I: (2.76, 4.57) and 3.97, 95% C.I: 

(3.17, 4.97)).

Conclusion: Findings suggest higher rates of OW/OB in individuals with DS compared to ASD 

and IDD. Given the increased risk of comorbidities associated with the increased risk of OW/OB, 

identification of effective interventions for this special population of individuals is critical.
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INTRODUCTION

Obesity is a major health crisis in the United States, affecting 32% of adults and 17% of 

children and costing an estimated $147 billion in medical care costs and over $3 billion in 

lost productivity annually(Ogden et al., 2018, Trogdon et al., 2008, Finkelstein et al., 2009, 

Flegal et al., 2016). Obesity is a risk factor for other disabling conditions, such as type 

2 diabetes, high blood pressure, joint problems, and other conditions(Centers for Disease 

Control and Prevention, 2018). In people with intellectual and developmental disabilities 

(IDD), the rates of obesity are even higher. Several studies have reported that the prevalence 

of obesity among adults with IDD ranges from 27% to 59% in the United States (Hsieh 

et al., 2013, Rimmer and Yamaki, 2006, Yamaki, 2005). The prevalence of overweight and 

obesity (OW/OB; BMI ≥ the 85th%ile) in adolescents with IDD ranges from 19% to 60% 

(Maïano et al., 2014, Foley et al., 2014, Maiano, 2011), with the prevalence in children 

ranging from 10–45% (Maiano et al., 2016). Characteristics associated with having OW/OB 

are being female and having Down Syndrome (DS) (Hsieh et al., 2013).

Compounding the health consequences of IDD, adults and children with IDD have a 

higher prevalence of obesity-associated health conditions including cardiovascular disease, 

risk factors for cardiovascular disease, cardiovascular disease mortality (Draheim, 2006, 

Reichard et al., 2011, Lauer and Mccallion, 2015, Rimmer et al., 2010), and type 2 diabetes 

(Shireman et al., 2010, Balogh et al., 2015, Rimmer et al., 2010) compared with their 

non-IDD peers. Much like obesity rates, the type of disabilities is related to the prevalence 

of different health conditions. For example, individuals with DS have a higher prevalence of 

congenital heart disease, dementia, and obstructive sleep apnea compared with their non-DS 

peers (Alexander et al., 2016, Rimmer et al., 2004).
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While the previous literature has shown that obesity rates and prevalence of obesity­

associated health conditions in individuals with IDD are high (Hsieh et al., 2013, Rimmer 

and Yamaki, 2006, Yamaki, 2005, Maïano et al., 2014, Foley et al., 2014, Maiano, 2011) 

there has been minimal research examining the demographic factors related to obesity in this 

population. For example, there are no studies or reviews that reported BMI status by race 

(Maiano, 2011). Additionally, most of the previous literature grouped all types of disabilities 

together, however, as previously demonstrated, there are different prevalence rates of obesity 

and obesity-associated health conditions based on type of disability. We are unaware of 

any literature showing the prevalence of obesity-associated health conditions stratified by 

diagnosis (DS, autism spectrum disorder (ASD), or other IDD) and BMI category. Finally, 

we are unaware of any previous reports that have reported the change in weight over time of 

individuals with IDD broken down by diagnosis.

To further advance our understanding of obesity prevalence in children and adults with IDD, 

this study utilized electronic medical records from individuals with IDD being treated at The 

University of Kansas Health Systems to answer the following questions: (1) What is the 

body weight status among children and adults with DS, ASD, and other IDDs by sex and 

race? (2) What is the mean weight change across time and annual weight change of children 

and adults with DS, ASD, and other IDDs? (3) What is the prevalence of common health 

conditions in children and adults with DS, ASD, and other IDDs by BMI status?

METHODS

Participant and Data Extraction and Management

Data for this retrospective study were extracted from the University of Kansas Medical 

Center’s Healthcare Enterprise Repository for Ontological Narration (HERON), an i2b2­

based clinical integrated data repository (Waitman et al., 2011, Murphy et al., 2010) 

that includes electronic health records (EHR), billing records, and clinical registries for 

patients seen by the University of Kansas clinics and hospital. HERON links patients 

across proprietary systems and data formats and transforms the records into an open source 

data model encoded using national terminologies. While billing records, specialty clinic 

EHRs, and laboratory results were used prior to 2008, the Epic EHR was implemented 

in November 2007 at which time vital signs started being recorded across the enterprise. 

HERON currently contains information from 36 million encounters for over 1 million 

patients. We identified the cohort of interest from the HERON system using the i2b2 query 

and analysis tool with specific diagnosis codes to select patients who had DS, ASD or other 

IDDs and had a visit during the period January 2008 to September 2019. Specific diagnosis 

codes are presented in Supplementary Table 1. Patients were excluded if they were <2 years 

of age, had a history of pregnancy, or were deceased.

The following de-identified data were collected for the patient sample: demographics (sex, 

age, race), disability diagnosis dates, comorbidities (Supplementary Table 2), height, weight, 

and BMI percentiles (<18 years of age) or BMI (≥18 years of age). Race categories in 

the EHRs were White, Black, Asian, American Indian, more than one race, declined, 

and missing. For the purpose of this analysis, we categorised race as White, Black, and 

Other, with Other comprising of Asian, American Indian, more than one race, declined, and 
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missing. Hispanic ethnicity is currently available from the EHR but was not consistently 

used during the early portion of our study period and was excluded from this analysis. 

Comorbidities were selected a priori to be those diagnoses most commonly associated with 

weight gain and seen in patients with intellectual disability. Data transformation, analytic 

files and statistical analyses were developed using Oracle SQL Developer, Oracle 12c 

database, and RStudio Server 1.1.463 software (R Core Team, 2013).

Measures

To examine BMI status and weight change across time we only included patients who had 

a minimum of two visits including height and weight at least 3 months apart to allow for 

sufficient variability of measures (e.g., height/weights from multiple days of an inpatient 

stay were excluded). For each patient we captured the first BMI record (weight/height) in 

the system and all other BMI records (weight/height) recorded after 3 months. Patients who 

only had one BMI or had their other BMIs recorded within 3 months of first BMI were 

excluded from the analysis. If BMI was not provided in the patient’s record, we used height 

and weight data (measured in the same day) and calculated BMI.

As BMI categories are defined differently for children (BMI%ile) and adults (BMI), we 

further restricted our BMI analysis to patients having at least two encounters that allowed 

for BMI calculation as either a child or adult. There were some patients with two BMI 

data points as a child and as well as two BMI data points as an adult. These patients were 

categorised into one age category based on the maximum number of encounters they had in 

either of the age categories. Using first and last BMI%ile/BMI measures (in child/adult age 

category) additional measures were computed (as defined below) for analytical and reporting 

purposes.

BMI status was defined as average BMI%ile/BMI= (last BMI%ile/BMI+ first BMI %ile)/2. 

Then, weight status was further categorised into four weight category groups (underweight, 

normal weight, overweight (OW), or obese (OB)) by BMI/BMI%ile based on criteria from 

the CDC(Centers for Disease Control and Prevention, 2018) to define the weight category:

• Child Weight Categories(BMI%ile): ≥ 95th%ile (OB), 85th to the 94th%ile (OW), 

5th%ile to the 84th%ile (normal weight), and below the 5th%ile (underweight).

• Adult Weight Categories (BMI): ≥ 30 kg/m2 (OB), 25 to 29.9 kg/m2 (OW) 18.5 

to 24.9 kg/m2 (normal weight), and < 18.5 kg/m2 (underweight).

Data Analysis

Count based descriptive analysis was performed for each of the DS, ASD, and other IDD 

subpopulations. Analysis was performed separately for children and adults. BMI status and 

weight management status were calculated using frequencies. In addition, average BMI 

Percentile/BMI values and BMI measure times (intervals) were calculated. Furthermore, 

among each of the subpopulations, patients having selected comorbidities associated with 

weight status were identified: Congenital Heart Defect, Sleep Apnea, Type 2 Diabetes, 

Dementia, Hypothyroidism, and Hypertension were identified. For patients having a selected 

main diagnosis and a selected comorbidity condition, weight analysis was repeated using 
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the same approach as described above. For example, BMI status, weight management status, 

average BMI values, and BMI measure intervals were calculated for patients with both 

DS and CHD (child or adult). For comparison purposes, without restricting to the patients 

having two BMI measures (weight/height), comorbidity prevalence was calculated for each 

patient subgroup. Furthermore, chi-square analyses were performed to test associations 

between BMI status and sex, race and presence of comorbidities. Normal weight and 

underweight categories were combined to create a non-overweight or obese category, and 

initially, 3×2 tables were used to test the association with sex (Male and Female), 3×3 

tables to test associations with race (White, Black, and Other Races), and 3×2 tables to test 

the associations with presence of given comorbidity (e.g. Sleep Apnea: Yes or No). Given 

the presence of significance associations, initial tables were further broken down to 2×2 

tables (combining OB and OW categories) and odds ratios were calculated to quantify such 

associations.

Weight change among 3 cohorts (DS, ASD, and Other IDD) were analyzed using basic 

descriptive summaries. For children, change in BMI%ile across the intervention was 

reported to reflect the weight change across time, along with the annualized change in 

BMI%ile. To calculate the annualized change in BMI%ile, average monthly change in 

BMI%ile was calculated by dividing a child’s change in BMI%ile from first and last BMI 

measures by the time Interval (in months), and was then multiplied by 12. For adults, 

percentage (%) weight change across time (relative to measured first body weight) was 

reported, along with the annualized % weight change. To calculate the annualized % weight 

change for an adult, monthly % weight change rate was calculated, then extrapolated to get 

the annualized measure. Results were further broken down to sex and race subgroups.

RESULTS

Demographics

The initial patient sample included 14,278 patients and 13,098 patients met the inclusion 

and exclusion criteria. We elected to create 3 distinct patient groups. The first group were 

patients with DS diagnoses (n = 967). The next group had an Autism Spectrum Disorder 

(ASD) diagnosis (without DS; n = 9107). The final group were patients who had a diagnosis 

of IDD but were not included in either of the first two groups (n = 3018). These subgroups 

were further explored/filtered for weight analysis as described in the methods (Figure 1). 

Data management was performed for each of three subgroups, DS, ASD (without DS), IDD 

(without DS and ASD) separately using an identical approach. The final patient sample 

comprised 468 individuals with DS (122 children, 346 adults), 1658 individuals with ASD 

(1073 children, 585 adults), and 604 individuals with other-IDDs (152 children, 452 adults). 

Table 1 describes the demographics of the study sample.

BMI Status (Table 2)

DS.—In children with DS, 27.0% had OW, and 22.0% had OB. There were no significant 

differences in BMI status between males or females, or between races. In adults with 

DS, 27.3% had OW and 53.8% had OB. The risk of OW/OB was significantly higher in 
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females compared to males (OR=2.11; 95% CI:1.81, 2.47; p=0.02), there were no significant 

differences between races.

ASD.—In children with ASD, 17.5% had OW and 24.4% had OB There were no significant 

differences in BMI status between males or females, or between races. In adults with ASD, 

24.3% had OW and 37.8% had OB. There were no significant differences in BMI status 

between males or females, or between races.

IDD.—In children with IDD 11.8% had OW and 21.7% had OB. The risk of OW/OB was 

significantly higher in females compared to males (OR= 1.87; 95% Cl:1.37, 2.55; p=0.05), 

there were no significant differences between races. In adults with IDD, 21.0% had OW and 

41.4% had OB. The risk of OW/OB was significantly higher in females compared to males 

(OR= 1.61; 95% Cl:1.33, 1.96, p=0.03). There were no significant differences in BMI status 

between races.

When comparing the risk of OW/OB in children with different diagnoses, children with 

DS were more likely to have OW/OB compared to those with IDD (OR= 1.91; 95% 

Cl:1.49, 2.47; p<0.001) and those with ASD (OR=1.43; 95% CI:1.19,1.72; p=0.07). Adults 

with DS were more likely to have OW/OB compared to those with IDD (OR=2.56; 95% 

CI: 2.16,3.02; p<0.001) but not compared those with ASD (OR=0.99; 95% CI: 0.87,1.11; 

p=0.963).

Weight Change Across Time (Table 3)

DS.—In children with DS, the average period between weight observations was 41 ± 32 

months with an average change in BMI %ile of 9.5 ± 23.1%. The annualized change in BMI 

%ile was 2.8 ±15.2%. In adults with DS, the average period between weight observations 

was 57 ± 34 months with an average weight change across time of 0.6 ± 24.6%. The 

annualized weight change was −0.2 ± 7.5%.

ASD.—In children with ASD, the average period between weight observations was 36 ± 

29 months with an average change in BMI %ile of 1.5 ± 24.1%. The annualized change 

in BMI %ile was 2.1 ±22.8%. In adults with ASD, the average period between weight 

observations was 51 ± 35 months with an average weight change across time of 4.1 ± 14.1%. 

The annualized weight change was −1.55 ± 22.8%.

IDD.—In children with IDD, the average period between weight observations was 27 ± 

24 months with an average change in BMI %ile of 1.5 ± 28.5%. The annualized change 

in BMI %ile was −0.1 ±33.4%. In adults with IDD, the average period between weight 

observations was 59 ± 37 months with an average weight change across time of 3.2 ± 61.1%. 

The annualized weight change was 2.2 ± 21.9%.

Presence of Comorbidities Associated with Weight Status (Table 4)

DS.—In children with DS the most common comorbidities were congenital heart disease 

(59.0%), hypothyroid (28.7%), and sleep apnea (25.4%). Twenty-three percent of our 

sample of children with DS were categorised as having no comorbidities, 38% had 1 
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comorbidity, 25% had 2 comorbidities, 10% had 3 comorbidities, 3% had 4 comorbidities, 

and 1% had 5 comorbidities. There were no significant associations between weight 

status and any of the 7 comorbidities. In adults with DS the most common commodities 

were hypothyroidism (56.1%), sleep apnea (37.6%), and congenital heart disease (24.6%). 

Seventeen percent of our DS sample were categorised as having no comorbidities, 31% had 

1 comorbidity, 29% had 2 comorbidities, 14% had 3 comorbidities, 7% had 4 comorbidities, 

and 2% had 5 comorbidities. OW/OB was associated with an increased risk of sleep apnea 

(OR=2.93; 95% CI: 2.10, 4.08; p<0.001), and type 2 diabetes (OR=1.76; 95% CI: 1.11, 

2.79; p=0.002).

ASD.—In children with ASD the most common comorbidities were sleep apnea (5.6%), 

hypertension (5.6%) and congenital heart disease (5.3%). Eighty-two percent of our 

sample of children with ASD were categorised as having no comorbidities, 14% had 

1 comorbidity, 3% had 2 comorbidities, and 1% had 3 comorbidities. Congenital Heart 

Disease was associated with an increased risk of OW/OB (OR=2.13;95%CI: 1.62, 2.81; 

p =0.02). OW/OB was associated with an increased risk of sleep apnea (OR=2.94; 95% 

CI: 2.22, 3.90; p<0.001), hypothyroidism (OR=3.14; 95% CI: 2.17, 4.55; p=0.002), and 

hypertension (OR=4.11; 95% CI: 3.01, 5.44; p<0.001,). In adults with ASD the most 

common commodities were hypertension (21.2%), hypothyroidism (15.7%), and type 2 

diabetes (12.7%). Fifty-seven and one half of our ASD sample were categorised as 

having no comorbidities, 26% had 1 comorbidity, 11% had 2 comorbidities, 4% had 

3 comorbidities, 1% had 4 comorbidities, and 0.5% had 5 comorbidities. OW/OB was 

associated with an increased risk of sleep apnea (OR=3.39; 95% CI: 2.37, 4.84; p<0.001,), 

type 2 diabetes (OR=2.25; 95% CI: 1.68, 3.00; p=0.003), hypothyroidism (OR=1.78; 95% 

CI: 1.29, 2.29; p=0.02), and hypertension (OR=3.46; 95% CI: 2.76, 4.58; p<0.001).

IDD.—In children with IDD the only prevalent comorbidity was congenital heart disease 

(10.5%). There was not enough data available to determine the association between weight 

and comorbidity risk. In adults with IDD, most common commodities were hypertension 

(39.4%), type 2 diabetes (21.0%), and hypothyroidism (18.1%). Thirty-nine percent of 

our IDD sample were categorised as having no comorbidities, 29% had 1 comorbidity, 

18% had 2 comorbidities, 9% had 3 comorbidities, 4% had 4 comorbidities, 0.5% had 5 

comorbidities, and 0.5% had 6 comorbidities. OW/OB was associated with an increased risk 

of sleep apnea (OR=6.69; 95% CI: 4.11, 10.11; p<0.001), type 2 diabetes (OR=5.49; 95% 

CI: 3.96, 7.61; p<0.001), and hypertension (OR=3.97; 95% CI: 3.17, 4.96; p<0.001).

DISCUSSION

The results of our study add to the existing literature that demonstrates both adults and 

adolescents with DS, ASD, and IDD have a high prevalence of OW/OB. The prevalence of 

OW/OB in our total sample of children with DS, ASD, and IDD (34–49%) are similar to the 

rates of OW/OB previously reported in adolescents with all IDDs 19% to 61% (Maïano et 

al., 2014, Foley et al., 2014, Maiano, 2011), and the rates of 10–45% reported for younger 

children with IDD (Maiano et al., 2016). The obesity rates of adults with DS, ASD, and IDD 

(38–54%) are similar to the 27–59% range found by previous studies in adults with all IDDs 

(Hsieh et al., 2013, Rimmer and Yamaki, 2006, Yamaki, 2005).
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The current study found that both children and adults with DS had the highest rates of 

OW/OB compared those ASD or IDD. These results are similar to those by Krause et al 

(Krause et al., 2016) who reported that in adolescents with IDD, DS was associated with 

an increased risk of both being overweight (OR = 2.75; 95% CI 1.20, 6.30) and obese (OR 

= 3.21; 95% CI 1.41, 7.30). Similarly, Hsieh et al (Hsieh et al., 2013) reported that obesity 

rates were higher in adults with DS, with 53.4% of adults with DS classified as obese 

compared to 27.2% with ASD, and 36.3% with other IDDs.

Previous reports in adolescents and adults with IDD have found that females are more likely 

than males to be classified as obese (Hsieh et al., 2013, Krause et al., 2016, Stancliffe et 

al., 2011, Temple et al., 2014). The current study confirmed that adult females with DS 

and IDD had higher rates of obesity then males, however, in adults with ASD there was 

no significant sex difference. Interestingly, while previous studies have reported female 

adolescents (Krause et al., 2016) with IDD have an increased risk of OW/OB, we only found 

a significant sex difference between children with IDD, with no differences in children 

diagnosed with DS and ASD.

To our knowledge, no previous studies have examined the impact of race on obesity status 

in adolescents and adults with IDD. In typically developing children, obesity prevalence 

is higher in non-Hispanic black and Hispanic children compared to non-Hispanic whites 

(Ogden et al., 2018). In typically developing adults, there are no significant difference 

among non-Hispanic white and Hispanic males or females however, being non-Hispanic 

black is correlated with obesity status in women, but not men (Hales et al., 2020). The 

results of the current study found that there were no differences in obesity rates in across 

different races in adolescents or adults diagnosed with DS, ASD, or IDD.

Several reports from government agencies (2005) and professional organizations (Ptomey 

and Wittenbrook, 2015) have recommended efforts to reduce the prevalence of OW/OB 

and obesity-related chronic disease in individuals with IDD. However, there is limited data 

on change across time in this population. The current study is the first to look at weight 

change across time in a large sample of children and adults with IDD. Our data suggest 

the diagnosis with highest annual weight change are children with DS and adults with IDD. 

Additionally, our results suggest that non-white children with DS and black children with 

IDD and black adults with DS and ASD may have higher annual weight changes then their 

white counterparts. However, future research is needed to examine the impact of diagnosis, 

sex, and race on weight change across time.

Seven of the most prevalent comorbid conditions associated with weight status were 

selected a priori to be evaluated in conjunction with the primary IDD diagnoses (ASD/DS/

IDD). Children in this study were found to have rates of medical comorbidities such as 

hypothyroidism and type 2 diabetes at rates consistent with prior literature (Krause et al., 

2016, Rimmer et al., 2010). However, the prevalence rate of 25% for sleep apnea in children 

with DS included in this study was lower than previously reported in the literature which 

commonly observes rates between 45–66% (Marcus et al., 1991, Maris et al., 2016, De 

Miguel-Díez et al., 2003).
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Children with IDD had fewer comorbidities than their peers with DS or ASD. These results 

suggest that not only are children with DS at the at highest risk for significant increases 

in weight across time, but they are also at the highest risk for developing obesity related 

comorbidities. In children with ASD, being overweight was associated with a four times 

greater risk for hypertension, and threefold greater risk for sleep apnea and hypothyroidism. 

Similarly, the presence of congenital heart disease in children with ASD was associated with 

a 2 times greater risk of OW/OB. The multitude of secondary health conditions associated 

with higher rates of obesity in children with DS and ASD should be addressed in future 

research.

The overall prevalence rates of comorbidities among adults with DS, ASD, and IDD were 

similar to those previously reported in the literature in adults with all IDDs (Hsieh et al., 

2013, Draheim, 2006, Alexander et al., 2016, Shireman et al., 2010, Balogh et al., 2015). 

Among the three groups, adults with DS had the highest rates of congenital heart disease, 

sleep apnea, dementia, and hypothyroid disease. These results are similar to previous 

findings that have found that individuals with DS have a higher prevalence of congenital 

heart disease, dementia, and obstructive sleep apnea compared with their non-DS peers 

(Alexander et al., 2016, Rimmer et al., 2004). Interestingly, adults with DS had the lowest 

rates of hypertension. Among adults with DS, OW/OB (BMI ≥25kg/m2) was associated with 

an almost 3 times greater risk of sleep apnea and 2 times greater risk for type 2 diabetes. 

Adults with IDD had the highest rate of type 2 diabetes and hypertension. In adults with 

IDD, those with OW/OB were almost 7 times more likely to have sleep apnea, 5.5 times 

more likely to have type 2 diabetes, and 4 times more likely to have hypertension than 

their healthy weight counterparts. Among adults with ASD, obesity was associated with a 

3.5 times greater chance of hypertension, 3 times greater risk for sleep apnea, and 2 times 

greater risk for type 2 diabetes. In general, among many of the comorbidities such as type 2 

diabetes, sleep apnea, and hypertension which require daily medications and treatments, and 

limit long-term survival, adults with DS, ASD, and IDD were at a 2–5 times greater risk of 

being diagnosed. Given the very high burden of these diseases in terms of health care costs 

and long-term risk, it is critical to identify strategies to improve or maintain healthy weight 

status in adults with IDD.

Study Limitations

The present sample was identified utilizing retrospective database analysis of a clinical 

integrated data repository, and thus, data were limited to those available at the time of 

entry for the patient encounter. Therefore, our methodology differs from that of previously 

published research in terms of sample selection (e.g., Special Olympics participants, small 

intervention/clinical studies), and to some degree, amount of available data. The breadth of 

the ages of participants and diversity of presenting diagnoses may make it challenging to 

compare to previously published research. We limited our focus to selected highly prevalent 

comorbidities, and thus the data should be interpreted with caution, as it is only reflective 

of these specific diseases that were coded within the medical record as well as those 

for which patients sought medical care. Another limitation was that while we reported 

the weight change across time by gender and race, statistical comparisons among these 

sub-groups were not preformed due to differences in measurement time intervals, age, 
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and also small sample sizes when broken into sub-groups. Finally, the current project was 

conducted in a single academic medical center that provides regional referral for autism 

spectrum disorders and may not be representative of children and adults from other parts 

of the US. A strength of this study was our ability to differentiate DS and ASD from other 

IDD diagnoses and our sample size. Future analysis will seek to generalise and expand 

these analyses across institutions sharing common data representations such as the Greater 

Plains Collaborative(Waitman et al., 2014) and other PCORnet (Fleurence et al., 2014) 

participants. Additionally, future analysis will include a valid and reliable standardized 

weight change measure to capture the non-linear weight change trend for performing 

statistical comparisons among sub-groups, and adjusting for the effect of confounders, such 

as age.

CONCLUSIONS

While all individuals with DS, ASD, and other IDDs have high rates of OW/OB, children 

and adults with DS have higher rates of OW/OB than those with ASD or IDD. Adult females 

with DS and IDD have higher rates of obesity then their male counterparts. Additionally, 

children with DS had the highest annual BMI percentile change and obesity related 

comorbidities, and adults with DS had higher frequencies of being diagnosed with one or 

more comorbidities compared to adults with ASD or IDD. Future research should focus on 

developing weight management interventions for individuals with all IDDs, however special 

emphasis should be given to interventions targeting weight loss or prevention of excess 

weight gain in children with DS, since adolescence appears to be a time of excessive weight 

gain in this population. It is plausible that if obesity rates were lowered among children, 

rates of OW/OB in adults may decrease along with weight related comorbidity rates and 

future health care costs.
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Figure 1. CONSORT Diagram
From the IDD patents DS patients were first selected as patients having Down Syndrome 

diagnosis, ASD patients are patient who have Autism Spectrum Disorder but without DS, 

Other Intellectual and Development Disability patients are other patients without DS or 

ASD. For patient subgroup, DS (a1=1148, a2=79, a3=107, b=37); ASD (a1=9445, a2=31, 
a3=121, b=206); Other IDD (a1= 3483, a2=72, a3=325, b=45)
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Table 1.

Sex, Race, and IDD Diagnosis of the Study Sample.

Age Group Diagnosis Sex Race

Female Male White Black Other

Children DS 58 47.5% 64 52.5% 76 62.3% 9 7.4% 37 30.3%

ASD 206 19.2% 867 80.8% 777 72.4% 110 10.3% 186 17.3%

IDD 58 38.2% 94 61.8% 97 63.8% 25 16.4% 30 19.7%

Adults DS 164 47.4% 182 52.6% 293 84.7% 259 7.2% 28 8.1%

ASD 166 28.4% 419 71.6% 469 80.2% 63 10.8% 53 9.0%

IDD 225 49.8% 227 50.2% 316 69.9% 86 19.0% 50 11.1%
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Table 2.

BMI Statistics in Children and Adults with DS, ASD, and other IDDs.

Age Group Diagnosis Demographic Characteristics Total BMI

Underweight Normal Overweight Obese

Children DS
Sex

Female 58 0 0.0% 28 48.3% 14 24.1% 16 27.6%

Male 64 0 0.0% 34 53.1% 19 29.7% 11 17.2%

Race

White 76 0 0.0% 38 50.0% 18 23.7% 20 26.3%

Black 9 0 0.0% 5 55.6% 2 22.2% 2 22.2%

Other 37 0 0.0% 19 51.4% 13 35.1% 5 13.5%

ASD
Sex

Female 206 2 1.0% 112 54.4% 44 21.4% 48 23.3%

Male 867 17 2.0% 492 56.7% 144 16.6% 214 24.7%

Race

White 777 12 1.5% 437 56.2% 142 18.3% 186 23.9%

Black 110 2 1.8% 58 52.7% 22 20.0% 28 25.5%

Other 186 5 2.7% 109 58.6% 24 12.9% 48 25.8%

IDD
Sex

Female 58 1 1.7% 31 53.4% 9 15.5% 17 29.3%

Male 94 3 3.2% 66 70.2% 9 9.6% 16 17.0%

Race

White 97 1 1.0% 65 67.0% 11 11.3% 20 20.6%

Black 25 1 4.0% 14 56.0% 3 12.0% 7 28.0%

Other 30 2 6.7% 18 60.0% 4 13.3% 6 20.0%

Adults DS
Sex

Female 164 2 1.2% 32 19.5% 33 20.1% 97 59.1%

Male 182 4 2.2% 28 15.4% 61 33.5% 89 48.9%

Race

White 293 5 1.7% 52 17.7% 84 28.7% 152 51.9%

Black 25 1 4.0% 3 12.0% 5 20.0% 16 64.0

Other 28 0 0.0% 5 17.9% 5 17.9% 18 64.3%

ASD
Sex

Female 166 6 3.6% 56 33.7% 39 23.5% 65 39.2%

Male 419 21 5.0% 139 33.2% 103 24.6% 156 37.2%

Race

White 469 25 5.3% 144 30.7% 118 25.2% 182 38.8%
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Age Group Diagnosis Demographic Characteristics Total BMI

Underweight Normal Overweight Obese

Black 63 1 1.6% 24 38.1% 13 20.6% 25 39.7%

Other 53 1 1.9% 27 50.9% 11 20.8% 14 26.4%

IDD
Sex

Female 225 17 7.6% 55 24.4% 47 20.9% 106 47.1%

Male 227 15 6.6% 83 36.6% 48 21.1% 81 35.7%

Race

White 316 26 8.2% 93 29.4% 68 21.5% 129 40.8%

Black 86 4 4.7% 24 27.9% 17 19.8% 41 47.7%

Other 50 2 4.0% 21 42.0% 10 20.0% 17 34.0%
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Table 3.

Weight Change Across Time in Children and Adults with DS, ASD, and other IDDs.

Age Group Diagnosis Demographic N

Months Between 
Weight Measurements

Total Weight Change Across 

Time
1

Annualized 

Weight Change
1

Mean (SD) Max Mean (SD) Max 
Loss

Max 
Gain

Mean (SD)

Children DS Total 122 40.8 (32.0) 137 9.5 (23.1) 47 80 2.8 (15.2)

Sex

Female 58 39.7 (33.7) 137 8.7 (23.0) 47 65 3.6 (14.0)

Male 64 41.7 (30.6) 126 10.2 (23.4) 40 80 2.1 (16.3)

Race

White 76 38.3 (31.1) 133 4.1 (20.8) 47 70 −0.1 (14.9)

Black 9 49.7 (35.8) 126 30.3 (29.2) 7 80 6.3 (10.6)

Other 37 43.6 (33.0) 137 15.5 (22.3) 25 65 7.8 (15.5)

ASD Total 1073 36.2 (29.5) 134 1.5 (24.1) 94 90 2.1 (22.8)

Sex

Female 206 36.4 (29.8) 124 1.5 (22.7) 87 90 1.5 (20.0)

Male 867 36.1 (29.4) 134 1.5 (24.4) 94 72 2.3 (23.4)

Race

White 777 35.2 (28.7) 134 2.8 (23.7) 94 82 2.7 (23.2)

Black 110 41.7 (31.2) 128 −1.3 (22.5) 72 90 0.6 (19.2)

Other 186 37.2 (31.3) 132 −2.0 (26.0) 94 72 0.6 (22.9)

IDD Total 152 26.9 (24.9) 93 1.5 (28.5) 70 94 −0.1 (33.3)

Sex

Female 58 26.5 (24.5) 91 0.9 (26.8) 70 72 4.3 (35.9)

Male 94 27.2 (24.5) 93 1.8 (29.7) 65 94 −2.9 (31.6)

Race

White 97 23.9 (22.4) 88 3.1 (29.3) 65 94 0.8 (38.6)

Black 25 31.7 (25.1) 91 7.0 (20.5) 22 60 3.7 (12.9)

Other 30 32.9 (28.8) 93 −8.6 (30.1) 70 72 −6.1 (26.6)

Adults DS Total 346 56.8 (33.9) 134 0.6 (24.6) 40 49 −0.2 (7.5)

Sex

Female 164 58.4 (35.5) 134 −0.2 (33.0) 40 47 −0.2 (9.1)

Male 182 55.5 (32.4) 134 1.3 (13.0) 39 49 −0.2 (5.7)

Race

White 293 57.0 (33.6) 134 0.8 (14.4) 40 49 −0.3 (7.3)

Black 25 65.4 (36.2) 34 −2.2 (76.6) 40 24 2.2 (11.4)

Other 28 48.8 (33.7) 121 0.6 (10.6) 24 23 −0.4 (4.8)

ASD Total 585 50.8 (35.4) 141 4.1 (14.1) 39 69 1.6 (22.8)

Sex
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Age Group Diagnosis Demographic N

Months Between 
Weight Measurements

Total Weight Change Across 

Time
1

Annualized 

Weight Change
1

Mean (SD) Max Mean (SD) Max 
Loss

Max 
Gain

Mean (SD)

Female 166 55.6 (36.5) 139 3.8 (17.8) 39 69 1.9 (12.1)

Male 419 48.9 (34.8) 141 4.3 (12.4) 28 63 1.4 (25.9)

Race

White 469 51.5 (35.9) 141 4.1 (13.8) 39 63 1.2 (6.9)

Black 63 52.0 (33.2) 120 4.7 (17.0) 33 69 8.9 (54.8)

Other 53 43.2 (32.6) 123 3.7 (13.8) 21 46 −3.8 (41.8)

IDD Total 452 59.4 (37.0) 140 3.2 (61.1) 45 269 2.2 (21.9)

Sex

Female 225 60.7 (38.7) 140 3.1 (60.1) 47 46 2.7 (28.1)

Male 227 58.3 (35.3) 137 3.2 (62.3) 45 269 1.5 (13.3)

Race

White 316 58.7 (37.9) 140 2.8 (70.9) 45 48 2.7 (25.8)

Black 86 62.7 (36.4) 126 3.9 (32.7) 44 269 0.4 (8.2)

Other 50 58.7 (32.1) 136 4.1 (12.7) 28 41 1.1 (3.9)

1
Values in children are reported as change in BMI %ile, values in adults are reported as % weight change.
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Table 4.

Number and Percentage of Individuals with DS, ASD, and IDD Diagnosed with Different Comorbidities

Diagnosis Congenital 
heart disease

Sleep Apnea Type 2 Diabetes Dementia Hypothyroidism Hypertension

Ct. Pct. Ct. Pct. Ct. Pct. Ct. Pct. Ct. Pct. Ct. Pct.

DS Total 157 32.3% 161 34.4% >48 >10.3% >81 >17.3% 229 48.9% 64 13.7%

Children 72 59.0% 31 25.4% <11 - <11 - 35 28.7% 14 11.5%

Adults 85 24.6% 130 37.6% 48 13.9% 81 23.4% 194 56.1% 50 14.5%

ASD Total 84 5.1% 120 7.2% 93 5.6% >17 >1.0% 128 7.7% 184 11.1%

Children 57 5.3% 60 5.6% 19 1.8% <11 - 36 3.4% 60 5.6%

Adults 27 4.6% 60 10.3% 74 12.7% 17 2.9% 92 15.7% 124 21.2%

IDD Total 57 9.4% >70 >11.5% >95 >15.7 >47 7.8% >82 >13.6% >178 >29.5%

Children 16 10.53% <11 - <11 - <11 - <11 - <11 -

Adults 41 9.07% 70 15.5% 95 21.0% 47 10.40% 82 18.1% 178 39.4%
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