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Abstract

Background: Autistic adults and those with other developmental disabilities (DD) have
increased depressive symptoms and decreased activity engagement when compared to those with
no DD. Few studies explore activities related to depressive symptoms in autistic people and those
with other DD during adolescence.

Objective: The objectives of this analysis were to describe depressive symptoms and activity
engagement among autistic adolescents and those with other DD and no DD and explore types of
activities associated with depressive symptoms, stratified by study group.

Methods: Parents of adolescents completed a multi-site case-control study of autism and other
DD when their child was 2-5 years of age and a follow-up survey when their child was 12-16
years of age. Questions asked about the adolescent’s current diagnoses, depressive symptoms
(i.e., diagnosis, medication use, or symptoms), and engagement in club, social, sport, vocational,
volunteer, and other organized activities.

Results: Autistic adolescents (N = 238) and those with other DD (N = 222) were significantly
more likely to have depressive symptoms than adolescents with no DD (N = 406), (31.9 %, 30.6
%, and 15.0 % respectively). Lower percentages of autistic adolescents participated in activities
than peers with other DD, who had lower percentages than peers with no DD. Participation in
sports was associated with lower likelihood of depressive symptoms in all groups.
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Conclusions: Autistic adolescents and those with other DD are at increased risk for depressive
symptoms and reduced activity engagement. Participation in sports may be especially important
for adolescent mental health regardless of disability status. Implications for public health
education and intervention are discussed.
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1. Introduction

Depression is a common mental health condition defined by pervasive feelings of sadness
and/or loss of interest in rewarding activities. For some people, depression can affect the
ability to eat, sleep, concentrate, or make decisions and can cause functional limitations

in social, occupational, or other areas of life.1 Depression often co-occurs with other
mental health problems and increases risk for suicidal thoughts and behaviors.! The
societal economic burden of depression is an estimated $326.2 billion per year, considering
workplace costs, direct costs, and suicide-related costs.? These estimates do not include
unmeasured emotional costs to individuals and families living with the disorder.

Autism spectrum disorder (ASD) is a developmental disability (DD) defined by social
communication and interaction deficits and restricted and repetitive behaviors and interests.!
Depression is more common in autistic adults than those from the general population.3
Although estimates vary, the lifetime prevalence of depression is about 21 % in general
population samples and 37 % in autistic samples.34 The estimated prevalence of current
depression (i.e., past 12 months) is 10 % in population samples and 23 % in autistic
samples.3# In comparison to adults without ASD, autistic adults are three times as likely to
die by suicide and nine times as likely to attempt suicide.?

Risk factors for depression in autistic people and those with other DD include chronic
health conditions, lack of supportive employment, few meaningful friendships, difficulty
accessing needed services, and lack of engagement in recreational or other organized
activities.510 One protective factor is social supports.1! In one study, Hedley and colleagues
(2018) defined social supports as “feeling cared for, loved, and being a member of a larger
social network.” They surveyed 194 college students regarding ASD traits, loneliness, social
supports, suicidal ideation, and depressive symptoms. Social supports were inversely related
to depression, loneliness, and suicidal ideation. Moreover, social supports partially mediated
the relationship between ASD traits and depressive symptoms.

Increasing social supports may be especially important for people who are experiencing
social isolation, which is common among autistic people. In one study, 48 % of autistic
adults reported that they never talked to friends on the phone and were never invited to social
activities with friends and 39 % reported that they never saw friends in the past 12 months.12
A total of 24 % of autistic adults reported being totally socially isolated compared to 8

% of adults with other DD.12 Social contacts counteract social isolation and lack of social
supports, and are associated with fewer depressive symptoms.13 Yet less than half of autistic
people are engaged in activities that enhance social contacts.12
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Previous research suggests that recreational and other organized activities are important
for increasing social contacts and positive mental health outcomes. For instance, activity
engagement is significantly and inversely associated with loneliness and depressive
symptoms in autistic people. This relationship persists even after controlling for social
impairment and poor behavioral and emotional control,14 and may be more important than
current employment or psychotherapy when managing symptoms of depression.10 Sports
have been found to mitigate loneliness and depressive symptoms among autistic people
and those with other DD.14:15 Finally, a recent systematic review suggested that social
connections may serve as protective factors against suicidal thoughts and behaviors in
autistic people.16

While the current body of evidence suggests that engagement in recreational and other
organized activities could be an important strategy against both depression and suicide in
autistic people, most research in this area has focused on adult populations. Little is known
about the relationships between activities and mental health among autistic adolescents.
The objectives of this analysis were to (1) describe depressive symptoms and activity
engagement in autistic adolescents and those with other DD and no DD and (2) explore the
types of activities associated with depressive symptoms in each study group.

2. Methods

Data for this analysis were from the Study to Explore Early Development Teen survey
(SEED Teen). SEED Teen is a longitudinal follow-up of preschool aged children who
enrolled at 2-5 years of age in the first phase of SEED (SEED1), a multi-site case-control
study on autism spectrum disorder (ASD). Children in SEED were classified as ASD,
other DD, or no DD at the time of the study based on recruitment source (e.g., healthcare
providers, birth certificate records) and results of an in-person developmental evaluation.
Details on SEED1 are described elsewhere.17:18

SEED Teen participants were recruited from four of the six SEED1 sites: Georgia,
Maryland, North Carolina, and Pennsylvania. The North Carolina site assumed
responsibility for collecting survey data from participants in Maryland, North Carolina,
and Pennsylvania. The goals of the SEED Teen were to assess the health and healthcare
needs of children enrolled in SEED1 as they transition into adolescence and to understand
early childhood factors related to adolescent health outcomes. Parents of children enrolled
in SEED1 completed the SEED Teen survey when their child was 12-16 years of age. Both
SEED1 and SEED Teen were approved by Institutional Review Boards at each study site.

The SEED Teen survey topics were chosen by review of the literature and input from autistic
people. Nearly all questions (97 %) in the SEED Teen survey were selected from existing
national surveys or surveillance systems, like the National Health Interview Survey,19
National Survey of Children’s Health,2? and National Longitudinal Transition Study-2.21
Questions were chosen from existing surveys and systems because these questions have
been extensively tested in pilot and field studies and were developed by experts who had
experience with the topics under investigation.
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2.1. ASD and other DD status in SEED teen

This study was most concerned about activities at the time of the follow-up survey

and their association with concurrent mood states. Therefore, ASD and other DD status
were defined by current diagnoses reported on the SEED Teen survey rather than study
classifications assigned by SEEDL1 in early childhood. ASD status was defined as parent
report that the child had a current diagnosis of ASD given by a doctor or other healthcare
provider. Other DD was defined as a current diagnosis of attention deficit hyperactivity
disorder (ADHD), cerebral palsy, epilepsy/seizure disorder, developmental delay, intellectual
disability, learning disability, or speech/language disorder given by a doctor or other
healthcare provider. No DD was defined as the absence of all these reported diagnoses

on the follow-up survey.

Depressive symptoms and activity engagement in SEED teen

We evaluated both a broad and a narrow definition of depressive symptoms based on current
diagnosis, prescription medication use, and parent-reported symptoms. The broad definition
was comprised of four components. The adolescent had to meet one component to be
defined as having depressive symptoms. The first component was a current diagnosis of
depression reported on the SEED Teen survey. Specifically, caregivers were asked “Has a
doctor or other healthcare provider ever told you that this child has depression?” If the
respondent answered yes, they were asked “Does this child currently have depression?” This
question aligns with the National Survey of Children’s Health.29 The second component was
use of prescription medication to treat depression in the past 12 months. Caregivers were
asked “During the past 12 months has this child taken any prescription medication because
of difficulties with depression?” This question aligns with questions on the National Health
Interview Survey.19 The third component was caregiver response to the statement that over
the last 6 months the child was “often unhappy, depressed or tearful” rated as “certainly
tfrue,” and the fourth component was if this statement was rated *“sometimes true.” This
question aligns with the Strengths and Difficulties Questionnaire.22

The narrow definition of depressive symptoms included endorsement of one of the first three
components but excluded the fourth component: “often unhappy, depressed or tearful” rated
as “sometimes true.” This narrow definition was used to explore whether adolescent activity
engagement differed when caregivers reported consistent depressive symptoms in their child.

To measure activity engagement, caregivers were asked to respond yes or no to a series of
questions: “During the past 12 months did this child participate in.

. Any clubs or organizations after school or on weekends (CLUBS)?

. A sports team or did he or she take sports lessons after school or on weekends
(SPORT)?

. Any work, including regular jobs as well as babysitting, cutting grass, or other

occasional work (VOCATIONAL)?

. Any type of community service or volunteer work at school, church, or in the
community (VOLUNTEER)?
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. Any other organized activities or lessons, such as music, dance, language, or
other arts (OTHER ORGANIZED)?
These questions align with questions on the National Survey of Children’s Health.
Caregivers were also asked: “During the past 12 months has this child been invited by

friends to social activities like over to their home or to a party?” This question aligns with on
the National Longitudinal Transition Study-2.21

2.3. Statistical analyses

2.3.1. Describe depressive symptoms and activity engagement (aim 1)—
Descriptive statistics were used to show the number and percent of adolescents with
depressive symptoms and specific types of activity engagement in each study group. For
depressive symptoms, analyses were conducted using the broad and narrowly defined
variables as well as individual results for each component of those variables. Chi square
analyses were used to compare differences between the following study groups: ASD vs
DD, DD vs no DD, and ASD vs no DD. A p-value of <0.05 was considered statistically
significant for these analyses.

2.3.2. Explore types of activities associated with depressive symptoms (aim
2)—Logistic regression analyses were used to assess the relationship between engagement
in each of the specific types of activities assessed (yes/no) as the independent variable and
depressive symptoms (yes/no) as the dependent variable. No engagement in each activity
was the referent category. Models were adjusted for adolescent age, race/ethnicity, and sex;
family income as percent of federal poverty level; and maternal education. Adjusted odds
ratios (aOR) and 95 % confidence intervals (CI) were reported.

3. Results

Parents of 866 adolescents completed the SEED Teen survey. The mean age of the sample
was 14.3 years (range 12-16 years) at SEED Teen enrollment and did not differ between
study groups. Table 1 outlines characteristics of the study sample.

Of the 866 adolescents in the sample, 238 reported that their child had a current ASD
diagnosis, 222 another DD diagnosis, and 406 no current DD diagnosis. Of those with
another DD diagnosis, 61.7 % had ADHD, 50.4 % had learning disability, 36.0 %

had developmental delay, 29.3 % had speech/language disorder, 17.6 % had intellectual
disability, 4.5 % had cerebral palsy, and 4.5 % had epilepsy/seizure disorder. Autistic
adolescents and those with other DD often had multiple DD diagnoses (Table 1)

Autistic adolescents did not differ significantly from adolescents with other DD when
depressive symptoms were broadly defined (31.9 % and 30.6 %, respectively). Both study
groups had significantly higher percentages of depressive symptoms than adolescents with
no DD (15.0 %) (Table 2). Similar results were found when depressive symptoms were
narrowly defined (15.6 % ASD, 12.6 % other DD, and 6.7 % no DD).
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Autistic adolescents also did not differ significantly from adolescents with other DD in terms
of their participation in clubs or other organized activities (46.2 % and 53.2 % for clubs and
35.3 % and 37.8 % for other organized activities). Both study groups had significantly lower
participation in clubs or other activities than adolescents with no DD (73.9 % for clubs and
52.2 % for other organized activities).

Autistic adolescents participated in fewer sport, social, vocational, and volunteer activities
than adolescents with other DD, and those with other DD participated in fewer of these
activities than adolescents with no DD (Table 2). The largest absolute differences in activity
engagement between autistic adolescents and others were with social invitations: only 49.2
% of autistic adolescents received a social invitation in the past year compared with 80.6 %
of adolescents with other DD and 96.3 % of adolescents with no DD.

Logistic regression analyses showed the association between activity engagement and
depressive symptoms defined more broadly, stratified by study group (Table 3). Participation
in sports was significantly and inversely associated with the presence of depressive
symptoms for autistic adolescents and those with no DD (aOR = 0.40; 95 % CI = 0.20,0.81
for ASD and aOR = 0.47; 95 % CI = 0.26,0.86 for no DD). No activities were significantly
associated with depressive symptoms in the other DD group.

When depressive symptoms were defined more narrowly, participation in sports was
significantly and inversely associated with depressive symptoms in adolescents with other
DD and no DD (aOR =0.33; 95 % CI = 0.12,0.92 for other DD and aOR = 0.34; 95 %

Cl =0.14,0.83 for no DD) but not ASD (Table 4). Other organized activities were inversely
associated with depressive symptoms in the ASD group when “Often unhappy, depressed, or
tearful” rated sometimes true was excluded from the outcome definition (aOR = 0.37; 95 %
Cl =0.14,0.98).

4. Discussion

Depression is a common and important public health issue. Individuals with depression

are more likely to have poor emaotional and physical health, and experience more suicidal
thoughts and behaviors.23 Depression in the adolescent years is associated with chronic
depression in adulthood and can exacerbate other mental, physical, and social problems.23
Results from this analysis showed that larger percentages of autistic adolescents and those
with other DD experience depressive symptoms than adolescents with no DD. Further,
autistic adolescents and those with other DD are significantly less likely to engage in many
types of activities than adolescents with no DD. Engagement in sports was associated with
a lower odds of depressive symptoms in adolescents in all groups depending on whether the
outcome was broadly or narrowly defined. These findings have important implications for
public health education and intervention efforts.

It is well documented that autistic adults experience depressive symptoms significantly more
than those without ASD.3 This study adds to our understanding of the prevalence of mental
health concerns among adolescents diagnosed with ASD and other DD. Mental health
screening and treatment can be hindered by difficulty accessing mental health care, few
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qualified service providers, misconceptions about the disorder, and belief that mental health
services have limited benefit for autistic people.24-26 These barriers influence health seeking
behaviors and provider comfort in treating autistic people for mental health issues.2%26
Public health interventions that address these barriers, alongside identification of barriers to
mental health services for people with other DD, could improve outcomes.

Previous research shows that autistic people participate in fewer activities than those in

the general population.2” This study expands upon these findings by showing that autistic
adolescents are also significantly less likely to participate in most activities than adolescents
with other DD. The largest absolute differences in activity engagement between autistic
adolescents and those with other DD and no DD in this study were with social invitations.
These findings support previous research!® and highlight the considerable social isolation
experienced by autistic adolescents.

Participation in sports was inversely associated with depressive symptoms in adolescents
with no DD regardless of the outcome definition. Yet the outcome definition influenced
results for autistic adolescents and those with other DD: when defined broadly, sports were
inversely associated with depressive symptoms only in autistic adolescents and when defined
narrowly, sports inversely were associated with depressive symptoms only in adolescents
with other DD. These findings could be due to differences in unmeasured variables that
might influence parent reporting of their child’s depressive symptoms (e.g., measures of
cognitive functioning). Future research could explore how other factors influence sports
engagement and depressive symptoms in adolescents with developmental disabilities.

The inverse association between participation in sports and depressive symptoms in
adolescents with no DD has been described in previous research.28 Some researchers

posit that the relationship between sports and lower likelihood of depressive symptoms

in adolescents with no DD is related to increased social interaction and friendships, as well
as life skills developed during group interactions (e.g., collaboration and cooperation).2®
Whether the same mechanisms apply to autistic adolescents and those with other DD is
not known. More research is needed to understand the exact mechanisms that link sports
participation and depressive symptoms in adolescents with developmental disabilities.

Despite the benefits of sports, autistic adolescents and those with other DD participate
in sports less than their peers with no DD.30 Reasons for lack of participation in sports
among autistic adolescents and those with other DD include personal factors (e.g., social
communication deficits, sensory deficits, and motor delays) and contextual factors (e.g.,
availability of adaptive programs, costs of adaptive programs, peer rejection, and lack of
staff training).30-34 Facilitators are parent and staff support and peer engagement.32:33

Autistic adolescents and those with other DD have identified ways to address these
barriers.31:35 Some strategies they recommend are developing programs that are easily
accessible (e.g., available at school) and affordable, modifying programs to meet their
individual and unique needs, and providing adaptive equipment. Other strategies identified
are increasing awareness of ASD and other DD among activity staff and peers and
encouraging “buddy systems” or peer-mediated activities to help improve staff training
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and minimize peer rejection. Psychosocial interventions such as behavioral activation could
also encourage adolescents with developmental disabilities and depressive symptoms to
participate in activities meaningful to them.36

There are limitations of this study. The SEED Teen survey did not measure frequency or
intensity of activity engagement, or activity engagement prior to one year before survey
completion. Parents were surveyed about activity engagement and depressive symptoms

of their adolescent child; adolescents did not report depressive symptoms themselves.
Depressive symptoms were defined as endorsement of one of multiple survey questions
rather than a standardized clinical measure. SEED Teen did not have a large enough sample
size to explore the association between activity engagement and multiple vs. one component
of depressive symptoms, or stratified by other variables (e.g., adolescent sex or intellectual
disability). Most of the sample had family income = 300 % of the federal poverty level and
a college degree or higher, which may influence generalizability to households with lower
socioeconomic status. Finally, the temporal relationship between activity engagement and
depressive symptoms cannot be assessed given the cross-sectional nature of these data. Thus,
it is possible that depressive symptoms change activity patterns, in addition to the potential
for activity engagement to change depressive symptoms.

Regardless of these limitations, SEED Teen data was collected from multiple sites across
the United States and included a comparison group of children with other DD and no DD.
Results from this study align with those from previous research and add to the paucity of
research on the relationship between specific types of activities and depressive symptoms in
autistic adolescents and those with other DD. Findings could inform public health education
efforts and intervention development.

5. Conclusions

In conclusion, this study found that autistic adolescents and those with other DD are

more likely to experience depressive symptoms and less likely to engage in activities

than adolescents with no DD. Participation in sports was associated with lower likelihood
of depressive symptoms in all study groups; autistic adolescents were less likely to
participate in sports than those with other DD; and adolescents with other DD were

less likely to participate in sports than those with no DD. Creating accessible, safe, and
welcoming environments for autistic adolescents and those with other DD may increase
participation in sports. Moreover, programs that educate activity staff and peers about ASD
and interventions that foster adaptive programming may also help increase participation in
sports among adolescents with developmental disabilities. Future research could explore
additional ways to improve activity engagement among autistic adolescents and those with
other DD and the mechanisms that connect sports to fewer depressive symptoms in people
with developmental disabilities.

Acknowledgments

This work was supported by cooperative agreements between study sites and the Centers for Disease Control and
Prevention. We would like to thank children and families who completed the Study to Explore Early Development
(SEED) and SEED Teen survey. We would also like to thank the SEED Data Coordinating Center team at the

Disabil Health J. Author manuscript; available in PMC 2024 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wiggins et al.

Page 9

Clinical and Translational Sciences Institute of Michigan State University for their technical support throughout this

stu

dy. None of the authors has a financial disclosure to report. The findings and conclusions in this report are those

of the authors and do not necessarily reflect the official position of the Centers for Disease Control and Prevention.

References
1.

10

11.

12.

13.

14.

15.

16.

17.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (5th ed.,
Text Rev). Washington, D.C: American Psychiatric Association; 2022.

. Greenberg PE, Fournier A, Sisitsky T, et al. The economic burden of adults with major depressive

disorder in the United States (2010 and 2018). Pharmacoeconomics. 2021;39:653-665. [PubMed:
33950419]

. Hollocks M, Lerh J, Magiati I, Meiser-Stedman R, Brugha T. Anxiety and depression in adults with

autism spectrum disorder: a systematic review and meta-analysis. Psychol Med. 2019;49(4):559—
572. [PubMed: 30178724]

. Harvard University. (n.d.). National Comorbidity Survey. Retrieved February 4, 2003 from https://

www.hcp.med.harvard.edu/ncs/index.php.

. Kblves K, Fitzgerald C, Nordentoft M, Wood S, Erlangsen A. Assessment of suicidal behaviors

among individuals with autism spectrum disorder in Denmark. JAMA Netw Open. 2021;4(1),
€2033565. [PubMed: 33433599]

. Hsieh K, Scott HM, Murthy S. Associated risk factors for depression and anxiety in adults with

intellectual and developmental disabilities: Five-year follow up. American Journal of Intellectual
Disabilities. 2020;125(1):49-63.

. McGillivray JA & McCabe MP Early detection of depression and associated risk factors in adults

with mild/moderate intellectual disability. Res Dev Disabil, 28(1), 59-70. [PubMed: 16517122]

. Mazurek M. Loneliness, friendship, and well-being in adults with autism spectrum disorders.

Autism. 2014;18(3):223-232. [PubMed: 24092838]

. Orsmond G, Shattuck P, Cooper B, Sterzing P, Anderson K. Social participation among young adults

with an autism spectrum disorder. J Autism Dev Disord. 2013; 43:2710-2719. [PubMed: 23615687]

. Radoeva PD, Ballinger K, Ho T, Webb S, Stobbe G. Brief report: risk and protective
factors associated with depressive symptoms among autistic adults. J Autism Dev Disord.
2022;52(6):2819-2824. [PubMed: 34189682]

Hedley D, Uljarevic M, Foley K, et al. Risk and protective factors underlying depression and
suicidal ideation in autism spectrum disorder. Depress Anxiety. 2018; 35:648-657. [PubMed:
29659141]

Roux A, Shattuck P, Rast J, et al. National Autism Indicators Report: Transition into Young
Adulthood. Philadelphia, PA: Life Course Outcomes Research Program, A.J. Drexel Autism
Institute. Drexel University; 2015.

Stice LV, Lavner JA. Social connectedness and loneliness mediate the association between autistic
traits and internalizing symptoms among young adults. J Autism Dev Disord. 2019;49:1096-1110.
[PubMed: 30406911]

Bohnert A, Lieb R, Arola N. More than leisure: organized activity participation and socio-
emotional adjustment among adolescents with autism spectrum disorder. J Autism Dev Disord.
2019;49:2783-2788.

Lloyd M, Temple V, Foley J, et al. Young adults with intellectual and developmental disabilities
who participate in Special Olympics are less likely to be diagnosed with depression. Soc Psychiatr
Psychiatr Epidemiol. 2022. online ahead of print.

Mournet A, Wilkinson E, Bal V, Kleinman E. A systematic review of predictors of suicidal
thoughts and behaviors among autistic adults: Making the case for the role of social connection as
a protective factors. Clin Psychol Rev. 2023;99, 102235. [PubMed: 36459876]

Schendel D, DiGuiseppi C, Croen L, et al. The Study to Explore Early Development (SEED): a
multi-site epidemiologic study of autism by the centers for autism and developmental disabilities
research and epidemiology (CADDRE) network. J Autism Dev Disord. 2012;42:2121-2140.
[PubMed: 22350336]

Disabil Health J. Author manuscript; available in PMC 2024 July 01.


https://www.hcp.med.harvard.edu/ncs/index.php
https://www.hcp.med.harvard.edu/ncs/index.php

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wiggins et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 10

Wiggins LD, Reynolds A, Rice CE, et al. Using standardized instrument to classify children with
autism in the Study to Explore Early Development. J Autism Dev Disord. 2015;45:1271-1280.
[PubMed: 25348175]

Centers for Disease Control and Prevention, National Center on Health Statistics. National health
Interview survey. https://www.cdc.gov/nchs/nhis/index.htm; 2023, June.

Human Resource and Service Administration, Maternal and Child Health Bureau. National survey
of Children’s health. https://mchb.hrsa.gov/data-research/national-survey-childrens-health; 2023,
May.

Institute for Education Services, National Center for Education Research (n.d.). National
Longitudinal Transition Study-2. https://ies.ed.gov/ncser/projects/nlts2/.

Goodman A, Goodman R. Strengths and difficulties questionnaire as a dimensional measure
of child mental health. Journal of the American Academy of Child and Adolescent Psychiatry.
2009;48:400-403. [PubMed: 19242383]

Park S, Song Y, Demetriou E, et al. Disability, functioning, and quality of life among
treatment-seeking young autistic adults and its relation to depression, anxiety, and stress. Autism.
2019;23(7):1675-1686. [PubMed: 30654629]

Camm-Crosbie L, Bradley L, Shaw R, et al. ‘People like me don’t get supports’: autistic adult
experiences of support and treatment for mental health difficulties, self-injury, and suicidality.
Autism. 2018;23(6):1431-1441. [PubMed: 30497279]

Coleman-Fountain E, Buckley C, Beresford B. Improving mental health in autistic young
adults: a qualitative study exploring help-seeking barriers in UK primary care. Br J Gen Pract.
2020;70(694):e356—e363. [PubMed: 32312761]

Corden K, Brewer R, Cage E. A systematic review of healthcare professionals’ knowledge,
self-efficacy, and attitudes towards working with autistic people. J Autism Dev Disord. 2022;9,
386-299.

Potvin MC, Snider L, Prelock P, et al. Recreational participation of children with high functioning
autism. J Autism Dev Disord. 2013;43:445-457. [PubMed: 22752846]

Panza M, Graupensperger S, Agans J, et al. Adolescent sport participation and symptoms of
anxiety and depression: a systematic review and meta- analysis. Journal of Sports and Exercise
Psychology. 2020;21:1-18.

Eime RM, Young J, Harvey J, Charity M, Payne W. A systematic review of the psychological

and social benefits of participation in sport for children and adolescents: informing development
of a conceptual model of health through sport. International Journal of Behavior, Nutrition, and
Physical Activity. 2013;10(1):98-135.

Vetri L, Roccella M. On the playing field to improve: a goal for autism. Medicina. 2020;56:585.
[PubMed: 33143343]

Duquette M-M, Carbonneau H, Roult R, Crever L. Sport and physical activity: facilitating
interventions with young people living with autism spectrum disorder. Physical Activity Review.
2016;4:40-49.

Hickingbotham M, Wong A, Bowling C. Barriers and facilitators to physical education, sport,

and physical activity program participation among children and adolescents with psychiatric
disorders: a systematic review. Translational Behavioral Medicine. 2021;11:1739-1750. [PubMed:
34166515]

Must A, Phillips S, Curtin C, Bandini LG. Barriers to physical activity in children with autism
spectrum disorders: relationship to physical activity and screen time. J Phys Activ Health.
2015;12(4):529-534.

Ryan S, Fraser-Thomas J, Weiss JA. Patterns of sport participation for youth with autism spectrum
disorder and intellectual disability. J Appl Res Intellect Disabil. 2018; 31(3):369-378. [PubMed:
28976054]

Hansen E, Norden H, Ohlsson M. Adolescents with intellectual disability and their perceptions of,
and motivation for, physical activity and organized sports. Sport Educ Soc. 2021;28:59-72.

Nagy GA, Cernasov P, Pisoni A, Walsh E, Dichter GS, Smoski MJ. Reward network modulation
as a mechanism of change in behavioral activation. Behav Modif. 2020; 44(2):186-213. [PubMed:
30317863]

Disabil Health J. Author manuscript; available in PMC 2024 July 01.


https://www.cdc.gov/nchs/nhis/index.htm
https://mchb.hrsa.gov/data-research/national-survey-childrens-health
https://ies.ed.gov/ncser/projects/nlts2/

Page 11

Wiggins et al.

Author Manuscript

(seT)e9 (@61 vy (9°02) 6Y puejArep
(962) 0zt (L62)99  (L08) €L e1b1009)
ays Apnis
/ (60)z  (6'8T) SV Ajuo aq auo Jo Ajuo sy
I (69 vsT  (9'9¢) /8 aaq buiinao0-00 z-T
/ (£62)99 (S¥p) 90T aq bunn90-09 +¢
aaq buiiina20-09 JusISs|0pE 40 JIaqUINN
212 (€2 s (s2)9 BuIssI
(rsg)sve  (s12) 2zt (8vL) 8T 301B0p ayenpelb o abaj0D
(98)ge (80T vz  (6€T)€E 3B3]100 swos
(67¢) 9T (56) T2 (8'8) T2 $59] 40 [00Y2S YBIH
uo1eINPA [eUIdIeIN
(6'¢) 9T (7g) et (ov) 1T BuIssi
(Les)e6z  (8:09) GET  (2'¥S) 62T % 00€<
(com)er (gem)oe  (6€T) €E % 00¢ S -00¢
(on1e  (1n)9z  (891) OF % 00Z S -00T
(r'v) 8T (98)6T  (50T)Se % 00T>
1on8] Auanod [esapay Jo Jusdlad se awodul AjiweS
(eLv)eer  (8L8)v8  (F'TR) 1S alewsad
(L'29) v1z  (zz9)seT  (98L) L8T aleN
X3S 1U32S3|0pY
(1) og (zp ot (92) 81 [e1oeIIN|Al d1uedsiH-UoN
(') og (9¢) 8 (0'8) 6T 13410 d1uedsiH-uoN
(028 (81 v (re) s o1uedsiy
(o1 r  (@6T) vy (2'S2) 09 >oe|g oluedsiH-UoN
(1) 162 (929)0ST  (6'59) €€T 8NUAN OluedsIH-UON
A)191Uy18/32€. JUBISA|0PY
(%) N (%) N (%) N
907 =N 2z=N  8ez=N
adoN  aaJeuyo asv

‘Aonuns uaa] :uswdojanaq Ajie3 atojdx3 o1 Apnis ‘ajdwies Apnis ayj JO SansLIAdRIRYD

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Disabil Health J. Author manuscript; available in PMC 2024 July 01.



Page 12

Wiggins et al.

‘(@a) Anigesip eyuswdolanap ‘(Qsy) 1apJosip wniiads wsine :SWAUCIdY

(602)s8 (v ze  (5€2) 95 elUeA|ASUUad

(ove)ger  (09e)08  (2'S2) 09 eUI0IED YUON
(%) N (%) N (%) N
90r =N 2ez=N 8z =N
AdoN aa4swpo asv

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Disabil Health J. Author manuscript; available in PMC 2024 July 01.



Page 13

Wiggins et al.

‘swioydwAs an1ssaldap JO UOIIULBP BY) WO PAPNJIXa aNJ} SaWIlaWos palel  |nyles) Jo ‘passaldap ‘Addeyun usyQ,,

q

‘swoydwAs aAIssaldap JO UonIULAP Byl Ul Papnjdul anJl SaWIBWOS pajed , |njsea) Jo ‘passaldap ‘Addeyun cm.to._mv

‘(@a) Aupgesip jeuswdojansp (ASV) Japlosip winioads wisnne :SWAUCIOY

100> 100> 150 (zes)ere  (BLe)vs  (e5e) v8 sanIAnoe paziuebio Jayo
100> 100> 100> (§29)ve  (9€9)6TT  (8'2€) 06 SOINAIIOE JODIUN|OA
100> 100> 100> (Ber) vt (90g)89  (evT) ¥e SOIIIAIIOE [BUOIEDOA
100> 100> 100> (169)esz  (06S) TET  (6'6€) S6 sanIAnoe Hods
100> 100> 100> (€'96) T6€  (9'08) 6.1  (2'6¥) LTT suol1elIAul [e190S
100> 100> yT'0  (6€l)o00e  (z'€s)8TT  (2'9Y) OTT sqnio
100> 100> 6o (tmmsy (s 9s  (6€2) LG NI SAUWINBLIOS JNyed] J0 Passaldap ‘Addeyun usyo .,
700 8T°0 €50 (VRN (sv) o1 (re) 8 SN} AJUIELIZD JNJ183] 10 Passalaap ‘Addeyun usyo.,
100> 100> 650 (s2) ot (06)0z  (S0T) Sz SYIIOW ZTISE/ UIIIM ‘UOISSBIAEP J0f UOHRINPSL UOHAIIISIId
100> ¥0'0 950 (Lv) 6T (roT)€e (88) 12 U0JISS.daQ O SISOUBEID JUBLIND
100 100> €0  (9lz  (zn)se  (9sT) L€ g(paulep Aimo.seu) swordwis snssaidsg
100> 100> 90  (0sTO  (908)89  (6TE) 9L g(Pauyap Ajpeoiq) swodwis anrssaidaq
anjeA-d ggOoN  anpea-d g oN  anjea-d g 48y10
sA dQ 43110 SA ASY SA ASY (%) N (%) N (%) N
907 =N 222=N  8€Z=N
addaoN ad4syio asv

‘Aonuns usa] :Juswdojanaq AjJe3 aiojdx3 01 Apnis ‘sasAjeur arenbs 1Yo Yum passasse Juswiabebua Alianoe pue swoidwAs anissaidap ul saoualayip dnoio

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

Disabil Health J. Author manuscript; available in PMC 2024 July 01.



Page 14

"UOITRINPS [eulaleW pue ‘|and] A1anod [esapay Jo Jusoad se awodul Ajiley ‘xas pue ‘ANo1uyia/aoes ‘abe 1usosajope Joy paisnipe SI3PON,

'swoydwAs anIssaldap JO UOIIULBP BY) Ul PapNjoul anJ] SBWIIBWOS paled , [njses) Jo ‘passaidap ‘Addeyun usyQ,,

q

'sasAjeue o) A10631e9 Jualagal ay) sem AlIAIOR sy ul Juawabebus oZm

"(12) 1eAda1ul 3oUaplU0I ‘(HOr) orres sppo paisnipe ‘(@) Aujigesip [ewuawdolanap ‘(QSY) 19p10SIp winioads wsine :SWAU0IOY

(¥6°'T '87°0) 26°0  SemIAROe paziuehio Jsyio
(T0Z'150) T0°T

(18°0°02°0) TL'T

(0T°2'€5°0) 90'T €260
(82Z'vS0) TT'T €860
(9T'Z'25°0) 90°T 9520

9e8'0 (002 ‘2G0) 20T 8180
1€8'0 (ET'2'¥S0)80°T €810
¥Ge'0  (8€T'0¥'0)GL°0 8980

S3INIAIOR J9RIUN|OA

SBINAINOR [BUOITRIOA

Wiggins et al.

Author Manuscript

¥1000 (980'92°0)LF'0 820 (L£T'€€0)890  TT00  (18°0°'020) OV'0 sanIARoe Hods

€eL0 (€99'22°0)2ET 9500 (20T '6T°0) ¥¥'0 €110 (T2'€'88'0) 89'T SUOIENIAUL [€190S

L090 (69T 'T'0) £8°0 €0£0 (cv'€'89°0) €S'T 06T0 (1€'€'62°0)29°T sqnio
anend  (199656) ¥oe  nfead (1296 G6) doe  anea-d (1D % 56) 08

ddaonN

aasylio

asv

€ 9lqeL

Author Manuscript

‘Aenins uaa] :Juswdojanaq
Ajre3 alojdx3 01 Apnis ‘uoissalbal o11sIB0] BIA passasse zpauljap Ajpeoid usym swodwAs aalssaidap pue ,Sa1lANde J0 s3dA) 214108ds UBBMIB] UOIBID0SSY

Author Manuscript

Author Manuscript

Disabil Health J. Author manuscript; available in PMC 2024 July 01.



Page 15

*3618AU0D 10U PIP [3pOW 8SNBIAY B|EIfa] J0U %E_mm_h

"UOITeINPa [euIsteW PUE ‘9] Alanod [elapay Jo Juadiad Se awodul Ajiwey ‘Xas pue ‘Ajojuyia/ade) ‘abe Juadssjope 1oy paisnipe SISPOIN,
'swodwAs anIssaldap JO UoIULBP By} Ul PapNnjoul anJ} SBWIIBWOS pajed , Jnjies) Jo ‘passaldap ‘Addeyun :mto..Q
'sasAjeue o) A10631e9 Jualagal ay) sem AlIAIOR sy ul Juawabebus oZm

"(12) 1eAda1ul 3oUaplU0I ‘(HOr) orres sppo paisnipe ‘(@) Aujigesip [ewuawdolanap ‘(QSY) 19p10SIp winioads wsine :SWAU0IOY

1150 (S2°€'25°0) 0€'T 1e€0 (5272900 29T 900  (86°0'¥T°0) LE'0  SamIANOR paziuefio 1Yo
1€8°0 (66 '¢r0) IT'T 2eT0  (12°9'82°0)62¢C €590 (/82'250) 2T
eer'0 (2€€'09°0) VT 0eL0  (b2'e'vr0) 6TT T0T0 (62°2'€8°0)9v'C

S3INIAIOR J9RIUN|OA

SBINAINOR [BUOITRIOA

Wiggins et al.

Author Manuscript

LT00 (e80'YT0)¥E0  €€00 (260°CT0)€€0 120 (ST L20) 290 sanIARoe Hods

p P 86T0 (8%'T'ST'0) L0 v950  (28'2',50) LT'T SUOIENIAUL [€190S

1€€0 (29T '22°0) 09°0 2290 (6€2'€2’0)SL0 €00 (25'G'€6'0)92°C sqnio
anend  (199656) ¥oe  nfead (1296 G6) doe  anea-d (1D % 56) 08

ddaonN

aasylio

asv

¥ alqeL

Author Manuscript

‘Aonins usa] Juswdojansg Ajle3
alojdx3 01 ApniS ‘uoissalbal a1sIB0] BIA passasse ,pauljap Ajmolreu usym swoydwAs salssaidap pue ,Sa1lANDE J0 s3dA) 914108ds UBBMIB] UOIIBID0SSY

Author Manuscript

Author Manuscript

Disabil Health J. Author manuscript; available in PMC 2024 July 01.



	Abstract
	Introduction
	Methods
	ASD and other DD status in SEED teen
	Depressive symptoms and activity engagement in SEED teen
	Statistical analyses
	Describe depressive symptoms and activity engagement (aim 1)
	Explore types of activities associated with depressive symptoms (aim 2)


	Results
	Discussion
	Conclusions
	References
	Table 1
	Table 2
	Table 3
	Table 4

