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Abstract

Background.—Children and youth with intellectual disabilities (ID) are known to face obstacles 

to physical activity participation, yet the activity patterns of this population are not well 

characterized.

Objective/Hypothesis.—In this study, time spent in moderate to vigorous physical activity 

(MVPA), type, and frequency of participation in physical activities were assessed in youth with ID 

and in a comparison group of typically developing (TD) youth.

Methods.—Weekly participation in MVPA in 38 youth with ID and 60 TD youth was assessed 

via accelerometry. Participants were also administered an interview about the frequency and type 

of physical activities they engaged in over the past year.

Results.—After adjusting for age and sex, youth with ID spent significantly less time in MVPA 

(33.5 vs. 46.5 min/day, p=0.03) and were less likely to meet the US Physical Activity Guidelines 

than TD youth (6% vs. 29%, p=0.01). Although time in MVPA was lower in youth with ID, 

females with ID participated in physical activities more frequently than TD females (47.1 vs. 28.2 

times/month, p=0.008) and also reported engaging in a greater variety of physical activities (7.8 

vs. 5.2 activities/year, p=0.01). No differences between males in the frequency of physical activity 
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participation or the number of activities performed were observed. Both groups reported walking/

hiking and active video as top activities.

Conclusions.—Findings emphasize the need for targeted efforts to increase MVPA in youth 

with ID.
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Introduction

Fewer than one in four adolescents in the United States (US) achieve the recommended 60 

minutes/day of moderate-to-vigorous intensity physical activity (MVPA).1,2 In light of the 

link between physical activity and chronic disease risk, the low levels of physical activity 

among children and youth are a public health concern. The US 2018 Report Card on 

Physical Activity for Children and Youth underscores the need to increase national attention 

to physical activity promotion, given that the ten indicators for physical activity remain low 

and relatively unchanged from the 2016 report.3 The 2018 Report Card also noted disparities 

in certain subgroups who lag behind in acquiring adequate amounts of physical activity; 

including children with disabilities.

Intellectual disability (ID) is a developmental disability characterized by significant 

limitations in both intellectual functioning and adaptive behavior.4 These limitations may 

make it more difficult for children and youth with ID to access physical activity 

opportunities. Emerging research documents that children and youth with ID fall short of 

meeting the physical activity guidelines and are less active than their typically developing 

(TD) peers.5–7

Studies that include objective measurement of physical activity in youth with ID have been 

limited by small sample sizes and/or no direct comparison group of TD peers.5, 8–10 

Furthermore, few studies have aimed to characterize the physical activity behaviors of youth 

with ID beyond quantifying the duration and intensity of participation. Consequently, more 

research is needed to understand physical activity participation of youth with ID, which can 

serve to inform and improve interventions. We aimed to examine and compare time spent in 

objectively-measured MVPA and the types and frequency of physical activities performed 

by youth with and without ID. We tested the hypotheses that youth with ID would spend less 

time in MVPA compared to TD youth, and that they would participate in fewer distinct 

physical activities, and at lower frequencies.

Methods

This study was part of a larger (parent) project, the Teens Recreation and Activity Choice 

(TRAC) study. The TRAC study was a cross-sectional observational study designed to 

examine the activity levels and correlates of physical activity among youth with ID as well 

as youth with autism spectrum disorder (ASD), and a common comparison group of TD 

youth.11,12,13 This paper reports on youth with ID only and the TD comparison group.
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Participants

The methods employed in this study have been previously described.12 Briefly, youth with 

ID ages 13–21 years and TD youth ages 13–18 years were recruited to participate in the 

TRAC study. The upper age limit for youth with ID was extended because students with 

disabilities may remain in school until their 22nd birthday, and our inclusion criteria required 

that participants be in secondary school. Participants were required to be in good health and 

were excluded if they had an acute or chronic medical illness, a developmental disability 

other than ID (including ASD), a physical disability/mobility impairment, a significant 

mental health disorder, or an acute or chronic injury that restricted physical activity. Youth 

who were able to communicate verbally and resided at home with a parent/guardian were 

eligible. Recruitment materials were distributed across eastern and central areas of two New 

England states by email, websites, mail, list serves, and in person through disability service 

agencies, special education parent advisory councils, community organizations, Craigslist™, 

and schools. Eligibility was initially determined by a telephone interview with a parent. 

Eligible youth were then invited to attend a study visit. During the visit, youth with ID 

completed the Kaufman Brief Intelligence Test, 2nd edition (KBIT-2)14 to ensure that they 

met the criterion for ID, defined as a composite score of 75 or below. Parents of youth with 

ID also completed the Vineland Adaptive Behavior Scales II (VABS-II)15 to enable us to 

characterize the sample based on adaptive functioning.

Informed consent was obtained from a parent, and youth indicated their willingness to 

participate by signing an assent or consent form (depending on guardianship status) that was 

read aloud. The study protocol and all materials were approved by the University of 

Massachusetts Medical School Institutional Review Board for the protection of human 

subjects.

Time Spent in Physical Activity

Physical activity levels were measured via Actical® accelerometers. Participants were asked 

to wear the accelerometer for 7 days, including 5 weekdays and 2 weekend days. 

Accelerometers are considered a gold standard for quantifying physical activity and have 

been used in several previous studies involving youth with ID,5–8, 16–18 Participants wore the 

accelerometer on a belt positioned over the hip. Instructions to participants and their parents 

directed the participant to wear the accelerometer for all waking hours except when in water. 

Parents were asked to complete a daily log in which they recorded when the accelerometer 

was put on and removed during the day. We also asked parents to note if the day was 

atypical (e.g., child was home sick). We used information from the log to calculate wear 

time. To be included in the analyses, accelerometers needed to be worn for a minimum of 

three “typical” weekdays and one weekend day for ≥600 minutes/day.19–20

Activity counts from the accelerometer were recorded over 15-second epochs. We summed 

the 15-second epochs to create 60-second activity counts; this was used to estimate the 

amount of time spent in MVPA, based on previously established cut-points for intensity, 

defined as activity counts ≥1500.21 We created a composite variable for physical activity that 

was at moderate-to-vigorous levels. We computed total weekly activity counts and minutes 

of MVPA per day across weekdays and weekend days. In addition, total average daily 
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physical activity (in activity counts and minutes/day) was computed from a weighted 

average of weekday and weekend activity data [(5 × weekday average + 2 × weekend 

average)/7].

Physical Activity Type and Frequency

We developed a questionnaire that was designed to gather information on both the type and 

frequency of physical activities that youth performed over the past year, as described 

previously.12 This information would contribute to a better understanding of the variety of 

activities that youth engaged in and provide a more comprehensive picture of their physical 

activity participation. The questionnaire was designed to be administered verbally as a 

structured interview. Because recalling and accurately reporting physical activity 

participation may be difficult for youth with ID, we interviewed a parent and the youth 

together. A trained interviewer met with the youth and their parent during the interview, 

which enabled them to confer and reach consensus on the most accurate estimate. In cases 

where the parent and youth had different responses to a question, and/or when they were 

uncertain or disagreed about the type and/or frequency of an activity, the interviewer asked 

clarifying questions to assist them in reaching consensus. For consistency, the same 

interview procedure was used for both youth with ID and the comparison group of TD 

youth.

The interview comprises questions about activities that youth engaged in during out-of-

school time, including time after school, on the weekends, and during the summer. The 

interview queried respondents about 29 physical activities, such as football, dancing, 

wrestling, bicycling, swimming, active video gaming, baseball/softball, and walking/hiking. 

The interview included a two-part question for each of activity. Participants were first asked 

whether they “ever” participated in the activity in the past year. For example, “Did you ever 

play/do basketball in the last year?” A picture of a person playing basketball was shown to 

participants when the question was asked. Visual supports of this nature were offered in 

order to help participants understand the activity contained in the question. If the participant 

answered “yes” to the question, they were then asked if they had performed that activity 12 

or more times in the past year, which we deemed to be a regular activity. Our goal was to 

determine the physical activities that youth participated in on a regular basis (i.e., a 

minimum of 1 time/month, on average). For activities that youth endorsed performing 12 or 

more times in the past year, we asked them to report the frequency of their participation on a 

month-by-month basis. For example, participants were asked, “In which months last year 

did you play basketball?” For each month that the participant reported performing the 

activity, they were asked, for example, “How often did you play basketball in September?” 

Frequency response options included: 1 time/month, 2–3 times/month, 1 time/week, 2–3 

times/week, 4–6 times/week, and 1 time/day or more. These response choices were also 

included on a printed card for participants to refer to, and the interviewer also repeated the 

questions and response choices as needed. Upon reporting on all 29 activities, participants 

were asked to report any other physical activities that they may have performed over the 

course of the prior year. For each additional activity reported, the interviewer proceeded 

through the same questioning protocol outlined above. Over the course of the study, 24 

additional physical activities were reported.
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We assessed test-retest reliability of the questionnaire by comparing the responses from a 

subset of participants (n=15 with ID; n=20 TD) who volunteered to repeat the interview 

within 14–21 days of the original interview. From these data, we calculated a correlation 

coefficient; the reliability of monthly physical activity frequency was good in both groups 

(r=0.86, p<0.001 for participants with ID; r=0.75, p<0.01 for TD participants).12 We also 

assessed the reliability for the variable representing the number of activities done at least 12 

times annually, which was fair for youth with ID (r=0.54, p=0.04) and good for TD youth 

(r=0.85, p<0.01 for TD).12

Only activities that were performed at least 12 times in the past year (i.e., those deemed as 

regular activities) were included in analyses. We converted the frequency response 

categories to numeric monthly estimates: 1 time/month = 1; 2–3 times/month = 2.5; 1 time/

week = 4.35; 2–3 times/week = 10.88; 4–6 times/week = 21.75; 7 times/week or more = 

30.45. We calculated the total monthly physical activity frequency by summing the 

frequency of participation in all regular activities for each month, and then dividing that 

number by 12. The number of activities each participant engaged in at least 12 times 

annually was also calculated to obtain a measure of activity variety.

Statistical Analyses

Demographic characteristics between the groups were compared using independent sample 

t-tests for continuous variables and chi-square tests for categorical variables. We also used a 

chi-square test to evaluate whether the proportion of youth with ID meeting physical activity 

guidelines differed from the comparison group of TD youth. Linear regression was used to 

evaluate differences between the groups for the accelerometry data (i.e., total activity counts 

and MVPA minutes/week on weekdays, weekend days, and as a weighted weekly average) 

as well as for physical activity participation from the interview (i.e., the frequency of 

activities and number of regular activities). We included age and sex as covariates in our 

regression models to adjust for differences in the age and sex distributions between the two 

groups and to facilitate comparisons with other studies. Group-by-age and group-by-sex 

interactions were also evaluated for each outcome to assess whether differences by group 

were influenced by age or sex. To characterize the individual physical activities that the 

youth with ID and TD youth preferred, we calculated the percentage in each group who 

reported each activity at least 12 per year, and ranked the top 10 for each group. All analyses 

were conducted using SAS version 9.2 and IBM SPSS Statistics 20. P-values ≤ 0.05 were 

considered statistically significant.

Results

Thirty-eight youth with ID (17 males and 21 females) and 60 TD youth (36 males and 24 

females) participated in the study. Demographic characteristics of the sample are presented 

in Table 1. Youth with ID were significantly older than TD youth (16.8 years vs. 15.3 years; 

p<0.001). The sample was predominantly white, and most of the parents of youth in both 

groups were college-educated.
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Accelerometry

Thirty-two (84%) youth with ID and 55 (92%) TD youth met the criteria for wear time and 

were included in the accelerometry analyses (no significant group differences; p>0.05 by 

chi-square). Youth with ID wore the accelerometer for significantly fewer minutes than TD 

youth both on weekdays (836 minutes vs. 925 minutes, p<0.001) and also as a daily 

weighted average (812 minutes vs. 887 minutes, p<0.001); however, we observed no 

significant correlations between wear time and physical activity counts or minutes of MVPA 

in either group. Consequently, wear time was not deemed to be a confounding factor and 

thus was not included as a covariate in our analyses.

Table 2 depicts the accelerometer data, including total activity counts and time spent in 

MVPA, both adjusted for age and sex. Total activity counts were lower among youth with ID 

compared to TD youth on weekdays (p=0.05) and as a daily weighted average (p=0.05); as 

was time spent in MVPA on weekdays (p=0.03) and as a daily weighted average (p=0.03). 

Youth with ID engaged in an average of 33.5 minutes/day in MVPA compared to 46.5 

minutes/day among TD youth as a daily weighted average. On weekdays, youth with ID 

spent 36.9 minutes/day in MVPA compared to 50.8 minutes/day by TD youth. There were 

no significant differences between the groups in activity counts or minutes in MVPA on 

weekend days. Significantly fewer youth with ID met the recommendation of at least 60 

minutes/day of MVPA compared to TD youth (6% vs. 29%, respectively, p=0.01). None of 

the group-by-age or group-by-sex interactions were statistically significant.

Structured Interview Data

Physical Activity Frequency.—The data derived from the structured interview are 

presented in Table 3. We observed a significant group-by-sex interaction for both activity 

frequency and the number of regular activities performed ≥12 times annually. When we 

stratified by sex, significant differences between youth with ID and TD youth were 

observed, but only for females. Female youth with ID reported participating in various 

physical activities more frequently than female TD youth (47.1 times/month vs. 28.2 times/

month, p=0.008). With respect to variety of activities done a regular basis, female 

adolescents with ID reported engaging in an average of 7.8 activities compared to 5.2 

activities reported by female TD youth (p=0.01). We observed no statistically significant 

differences between males with ID and TD males in the frequency of physical activity 

participation (45.4 times/month ID vs. 45.3 times/month TD) or the number of regular 

activities performed (i.e., variety) (7.1 activities ID vs. 7.0 activities TD).

Type of Physical Activities.—The 10 activities most frequently reported as regular 

activities among youth with ID were (in rank order): basketball, swimming, walking/hiking, 

active video gaming, dancing, bowling, running/jogging, bicycling, weightlifting, and 

baseball/softball. The 10 activities that were most frequently reported as regular activities (in 

rank order) for the comparison group of TD youth included: running/jogging, active video 

gaming, walking/hiking, swimming, basketball, bicycling, dancing, football, weightlifting, 

and baseball/softball (Figure 1). Four of the top 5 activities reported by the TD youth were 

the same for adolescents with ID, although the rank order was slightly different (Figure 1).
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Discussion

We sought to characterize the physical activity levels of youth with ID and to compare them 

to TD youth. Our findings are largely in agreement with several previous studies indicating 

that adolescents with ID are not meeting the physical activity guidelines of at least 60 

minutes/day of MVPA. We recognize that previous studies included youth with ID outside of 

the age range of our sample, yet similar results across the studies generally support that 

young people with ID are insufficiently active. For example, Downs and colleagues found 

that children with ID ages 5–15 years in the United Kingdom accumulated an average of 

49.4 minutes/day of MVPA, and that only 23.7% met the 60 minutes/day physical activity 

recommendation.5 Similar results were observed in a large cross-sectional study of Spanish 

youth with Down syndrome ages 11–20 years that found 43% of participants engaged in 60 

minutes/day of physical activity.7 The authors also found that the average time spent in 

MVPA was 57 minutes/day, and time in MVPA decreased significantly with age. Esposito 

and colleagues examined physical activity patterns of youth with Down syndrome between 

ages 8–16 years, and looked at trends and patterns across age ranges.9 Authors found that 

the adolescents ages 14–15.9 years in their sample engaged in only 24.7 minutes/day of 

MVPA, and overall there was a marked decline in physical activity with age. A recent study 

involving youth with ID ages 7–20 years in Sweden reported that participants accumulated 

an average of 80 minutes/day of MVPA and 52% of the sample met the WHO activity 

recommendations.22 In the present study conducted in the U.S., youth with ID ages 13–21 

years accumulated an average of 29.7 minutes/day of MVPA, which falls within the range of 

time spent in MVPA reported in most of these previous studies. Only 6% of youth with ID in 

this study met physical activity recommendations, which is lower than some previously 

published work and may reflect the slightly older age of our participants. These highly 

discrepant estimates of time spent in MVPA suggest that more studies are needed to 

thoroughly describe physical activity levels of youth with ID.

The direct comparison of physical activity with TD peers in this study also supports that 

youth with ID are less active that TD youth. Einarsson and colleagues reported that the 

physical activity of Icelandic TD children ages 6–16 years was 40% higher compared to a 

group of children with ID, and none of the children with ID achieved physical activity 

recommendations compared to 40% of TD children.6 In an examination of time spent in 

MVPA by the same authors, children with ID ages 6–16 years accumulated only 41%, 50%, 

and 32% of the time that TD children spent in MVPA during an entire weekday, during 

school hours, and after school, respectively.23 In contrast, the Swedish youth with ID did not 

engage in significantly less time in MVPA compared to the TD youth.

In the present study, the significant difference in overall MVPA found between youth with 

ID and TD youth appears to be driven primarily by the difference in MVPA across 

weekdays. We found that both groups of youth showed a similar reduction in minutes of 

MVPA on weekend days compared to weekdays of about 30%; the weekend differences 

between groups was not significant, however. Participation in school-related activities such 

as physical education class and walking to/from school likely contributed to the higher 

weekday minutes in MVPA observed in our sample. The non-significant difference in 
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minutes of MVPA on weekend days between the groups in this study may be attributed 

partly to the small sample size.

This qualitative assessment of physical activity behavior is meant to enrich the objective 

physical activity data from accelerometry, and thus provide a more thorough description of 

activity participation among youth with ID. Asking youth with ID to directly report on their 

own activities through an interview was an important element of this study, as previously 

described.24 Findings regarding the variety of physical activities and frequency of 

participation reported by the youth were unexpected. We found that male youth with ID and 

male TD youth engaged in a similar array of physical activities; the number of regular 

activities was almost exactly the same between the two groups of males, as was the overall 

frequency of participation. Surprisingly, female youth with ID engaged in a greater number 

of physical activities with higher frequency than did TD females. Females with ID were very 

similar to both groups of males (ID and TD) in the number of regular activities that they 

engaged in and the number of times/month that they participated. It may be that girls with 

ID are more willing to try new activities compared to TD girls. Across groups and by 

gender, it was the TD girls who were unique in their limited variety and low frequency of 

physical activity. Notably, our frequency measure was represented only by the number of 

times each month that an adolescent reported doing an activity, and was not tied to a 

minimum duration or intensity. Thus, although youth with ID participated with similar or 

greater frequency than their TD counterparts, they may not participate in the activity for as 

many minutes or at an intensity level that represents MVPA. Youth in both groups reported 

that running/jogging, active video gaming, walking/hiking, swimming, and basketball were 

among the regular activities that they most commonly performed. Previous studies of the 

physical activities most frequently reported among youth with ID generally support our 

findings. For example, in a sample of Australian children with Down syndrome ages 5–18 

years, the most common physical activities were swimming, bowling, soccer, basketball, and 

dancing.25 In a study of adolescents with ID ages 16–18 years in Taiwan, caregivers reported 

that the top three activities of those youth who regularly engaged in physical activity were 

walking, sports, and jogging.26 The most reported physical activities among a sample of 

Irish adolescents with ID over age 16 years were walking, swimming, cycling, and football.

27 Although some youth with ID may require activity modifications and support to 

successfully participate alongside their TD peers, the similar activity preferences reported by 

both groups of youth in our study hold promise for promoting inclusive sports/activity 

programs.

Further work is needed to determine the factors that underlie the differences in physical 

activity among these groups, though several barriers to participation for youth with ID have 

been reported and likely contribute to the lower activity levels we observed. Lack of 

accessible programs, lack of interest, physical/motor challenges, behavioral difficulties, 

insufficient time, no location at which to do physical activity, and transportation challenges 

have been identified as barriers to participation for children with ID.28–30 In our previous 

report of physical activity correlates within this sample, we found that fewer youth with ID 

reported that they have someone to do physical activity with compared to TD youth (64% vs. 

93%, p<0.001), and a greater proportion of youth with ID perceived that physical activities 

were too hard to learn (41% vs. 0%, p<0.001).11
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This study has limitations that should be considered. We used a small convenience sample 

from New England of mostly white youth, despite our efforts to recruit a larger and more 

racially diverse sample in both groups. Also, the group sizes were not even. Accurate self-

report of physical activity behavior is known to be difficult, and may be particularly 

problematic for individuals with ID because of limitations in cognitive ability that affects 

understanding of questions and the ability to appraise the frequency of engagement in 

activities. As such, we found that parents of youth with ID were more likely to provide 

responses during the interview on physical activity whereas the TD youth mostly reported on 

their own behavior. This means that the comparative results between the ID and TD groups 

may have been influenced by the differential source of information. Additionally, the one-

year recall timeline for the interview was long, which adds challenges. As mentioned above, 

our interview on physical activity types and frequency did not ask about duration or intensity 

which would have provided valuable information on participation.

This study also had several strengths. Participants had a high level of compliance with the 

accelerometry protocol; similar to a study in children with Down syndrome.10 Despite the 

relatively small sample, we had sufficient power to identify statistically significant 

differences between groups. Our findings provide objective information on physical activity 

levels of youth with ID and a comparison group of TD youth measured by accelerometry. 

Rather than relying on proxy reporting as has been the usual approach, information on the 

types and frequencies of physical activities that youth engaged in was obtained by jointly 

interviewing the adolescent with their parent. We believe the additional effort required to 

gather information directly from youth with ID not only improves the quality of the data, but 

it is also consistent with principles of inclusion.

Conclusions

Our results provide further evidence that youth with ID are not engaging in sufficient 

physical activity and fall short compared to their TD peers. These deficits exist despite 

similarities we observed between the groups regarding the types of activities performed and 

frequency of engagement. Additional research is needed to fully elucidate the physical 

activity patterns of this underserved population.
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Figure 1. 
Physical activities most commonly reported as “regular” by group.
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Table 3.

Frequency of Participation in Physical Activities and Number of Regular Activities* among TD Youth and 

Youth with ID**

TD Mean ID Mean Mean Difference (95% CI) p-value

Frequency of participation (times/month)

Overall**a 37.8 47.6 −9.8 (−20.8 to 1.2) 0.08

Males
b 45.3 45.4 −0.1 (−17.1 to 16.9) 0.99

Females
c 28.2 47.1 −18.9 (−32.4 to −5.3) 0.008

Number of regular activities

Overall**a 6.3 7.6 −1.3 (−2.8 to 0.05) 0.06

Males
b 7.0 7.1 −0.06 (−2.1 to 1.9) 0.94

Females
c 5.2 7.8 −2.6 (−4.6 to −0.6) 0.01

*
Activities performed ≥12 times/year

**
Overall adjusted for age and sex; sex-stratified adjusted for age

a
n=59 TD, 37 ID

b
n=36 TD, 17 ID

c
n=23 TD, 20 ID
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