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Scientific Abstract

As the number of adults with autism spectrum disorder (ASD) grows, the need to identify
modifiable correlates of positive outcomes and quality of life (QoL) gains in importance. Research
indicates that perceived stress is significantly correlated with QoL in adults with ASD. Studies in
the general population of individuals without disabilities indicate that greater participation in
social and recreational activities may lessen the negative impact of perceived stress on well-being,
and this association may also hold among adults with ASD. We hypothesized that: (1) perceived
stress would be negatively associated with QoL ; and (2) higher frequency of participation in social
activities and recreational activities would moderate the relationship between perceived stress and
QoL. We used data collected from 60 adults with ASD aged 24-55 and their mothers to address
our hypotheses. Findings indicate that adults with ASD with higher perceived stress are likely to
have poorer QoL. Furthermore, greater participation in recreational activities buffers the impact of
perceived stress on QoL, but no buffering effect was observed for participation in social activities.
These findings suggest that interventions and services that provide supports and opportunities for
participation in recreational activities may help adults with ASD manage their stress and lead to
better QoL.
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Introduction

There is a growing awareness of the need to identify factors that may lead to good outcomes
and functioning for adults with autism spectrum disorder (ASD) as the first large wave of
individuals diagnosed with ASD as children is rapidly aging into adulthood (Gerhardt &
Lainer, 2011). Outcomes for this population are relatively poor in that a large majority of
adults with ASD do not achieve the conventional markers of adulthood such as becoming
self-supporting, living independently, and developing friendships (for reviews, see: Magiati,
Tay, & Howlin, 2014; Seltzer, Shattuck, Abbeduto, & Greenberg, 2004). However, despite
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the numerous challenges inherent to ASD, recent research finds that many adults with ASD
enjoy aspects of a good quality of life (QoL) when measures of subjective QoL (i.e.,
reporting satisfaction with life) and objective QoL (i.e., good physical and mental health,
adequate living conditions, and supportive and fulfilling social relationships) are taken into
account (Bishop-Fitzpatrick et al., 2016; Helles, Gillberg, Gillberg, & Billstedt, in press;
Hong, Bishop-Fitzpatrick, Smith, Greenberg, & Mailick, 2016). Identifying correlates of
good outcomes and QoL, with a specific emphasis on factors that might be modifiable
through targeted treatments, is of paramount importance as more individuals with ASD enter
adulthood.

An emerging literature suggests a strong association between perceived stress and social
functioning and QoL in three different samples of adults with ASD. Hirvikoski and
Blomgvist (2015) found that perceived stress was positively associated with impairments in
social functioning among adults with ASD. Similarly, Bishop-Fitzpatrick, Minshew,
Mazefsky, and Eack (in press) found that greater perceived stress was associated with greater
social disability. Finally, Hong et al. (2016) found that perceived stress was negatively
associated with subjective QoL. However, we know little about factors that moderate this
association in adults with ASD.

For adults with and without disabilities, a full life involves integration into social and
recreational activities in their communities. This includes personally meaningful and
reciprocal relationships with friends, co-workers, family members, and neighbors, as well as
opportunities to engage in recreational activities either alone or with others. A well-
established literature indicates that participation in social and recreational activities may
ameliorate, or buffer, the potential deleterious effects of high levels of perceived stress on
lower levels of overall well-being (e.g., Cassel, 1976; Cobb, 1976; Cohen & McKay, 1984).
This “stress buffering hypothesis” suggests that engagement in social relationships (Cohen
& McKay, 1984) and recreational activities (Iwasaki & Mannell, 2000) uniquely moderate
the effect of perceived stress on indicators of health and well-being. For example, frequent
participation in recreational activities may serve as an important coping mechanism for
adults in the general population (Chun, Lee, Kim, & Heo, 2012; lwasaki & Mannell, 2000).
Similarly, engagement in social activities, especially for individuals who feel supported and
cared for by their social network, serves as a key buffer that can reduce the negative effects
of stress (Cohen & McKay, 1984). Importantly, social activities and recreational activities
may serve as separate coping mechanisms and are conceptually distinguished; recreational
activities provide opportunities for leisure and the development of self-determination and
autonomy (Iwasaki & Mannell, 2000) while social activities provide opportunities for
socialization and the development of social support (Cohen & McKay, 1984). In line with a
developmental psychopathology framework that posits that key constructs function
differently in individuals with typical and atypical development (Cicchetti, 1984), there may
be differential benefits in adults with ASD.

Research suggests that participation in social and recreational activities can be beneficial for
individuals with intellectual and developmental disabilities (IDD), as in the general
population. A recent systematic review found that in individuals with IDD, higher levels of
participation in social and recreational activities (measured as a combined construct) can
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promote social inclusion, improve independence, enhance physical and mental health, and
can increase QoL (Andrews, Falkmer, & Girdler, 2015). Although we know a great deal
about the benefits of participation in social and recreational activities for individuals in the
general population and in individuals with IDD, we know comparatively little about these
effects for individuals with ASD, many of whom report high levels of perceived stress. This
is particularly important because individuals with ASD have infrequent participation in
social activities (e.g., Orsmond, Krauss, & Seltzer, 2004; Orsmond, Shattuck, Cooper,
Sterzing, & Anderson, 2013; Shattuck, Orsmond, Wagner, & Cooper, 2011) and may thus be
at greater risk of experiencing the negative effects of perceived stress on QoL.

Research finds higher levels of participation in recreational activities than social activities
among adults with ASD. For instance, Orsmond and colleagues (2004) identified relatively
high levels of weekly participation in recreational activities, including walking or getting
exercise (74.5%), working on hobbies (41.3%), and participating in group recreational
activities (35.3%). Recent research from Weiss and Burnham Riosa (2015) indicates that, on
average, Special Olympics athletes ages 11 to 22 with ASD and co-occurring intellectual
disabilities participate in recreational activities about three times per week. Other research
finds that most adults with ASD participated in recreational activities during the past three
months (Gray et al., 2014).

Low levels of participation in social activities (Orsmond et al., 2004; Orsmond et al., 2013;
Shattuck et al., 2011) compared to recreational activities among adults with ASD (Orsmond
et al., 2004; Weiss & Burnham Riosa, 2015), combined with evidence that participation in
social activities may be distressing for adults with ASD (Bishop-Fitzpatrick et al., in press),
suggests a need to distinguish between social activities and recreational activities. In
addition, adults with ASD may derive differential benefits from social activities and
recreational activities given that nearly a third of adults with ASD have no regular social
outlets (Barnard, Harvey, Potter, & Prior, 2001). For adults with ASD with friends, social
activities may be an important source of leisure and support. For adults with ASD without
friendships, participation in recreational activities may serve as an important leisure outlet.

While a relatively large body of research finds that greater integration in recreational
activities has a positive impact on well-being for adults with IDD (Andrews et al., 2015;
Tint, Thomson, & Weiss, in press), there are few studies that focus on such impacts in ASD.
A recent study of organized activity participation in adolescents with ASD found that greater
participation in organized activities was associated with less depression and loneliness
(Bohnert, Lieb, & Arola, 2016). In adults with ASD, participation in leisure programs that
promote engagement in recreational activities may reduce stress and improve QoL (Garcia-
Villamisar & Dattilo, 2010). Similarly, adults with ASD who participated in a structured
recreational activity intervention experienced better QoL post-treatment (Hesselmark,
Plenty, & Bejerot, 2014).

The present study aimed to examine the role of participation in social activities and
recreational activities on the relationship between perceived stress and QoL in adults with
ASD by addressing two key questions. First, is perceived stress associated with QoL?
Second, does participation in social activities and recreational activities moderate the
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Methods

relationship between perceived stress and QoL? We hypothesized that perceived stress
would be negatively associated with QoL. We also hypothesized that participation in social
activities and recreational activities would each uniquely buffer the negative impact of
perceived stress on QoL. We first tested these hypotheses using data directly provided by the
adults with ASD, and subsequently with data independently provided by their mothers. We
controlled for age, intellectual disability status, and gender because these background
characteristics are established correlates of adult outcomes and functioning (Magiati et al.,
2014). Our conceptual model is displayed in Figure 1.

Data and Sample

Participants were from a large, longitudinal sample of 406 adolescents and adults with ASD
and their families (Seltzer et al., 2011). Three inclusion criteria determined eligibility for the
larger study. First, the family had a son or daughter 10 years of age or older. Second, the
child had received an ASD diagnosis from a medical, psychological, or educational
professional, as reported by parents. Finally, administration of the Autism Diagnostic
Interview-Revised (ADI-R; Lord, Rutter, & Lecouteur, 1994) confirmed parental report of
ASD.

Ten waves of data were collected over 15 years, and data on perceived stress and QoL used
for the present study were collected during the final wave of data collection (2013-2014).
We interviewed 67 adults with ASD. We asked individuals to participate in an interview if
they were cognitively able to comprehend and respond to a set of interview questions about
their daily life experiences and QoL, which was determined based on discussion with
parents and data collected in 2004—-2005 about whether the adult with ASD was cognitively
able to participate in an interview and assessment.

As noted in our previous work on QoL (Hong et al., 2016), seven adults with ASD were
excluded from analyses because they had response patterns that indicated a potential lack of
understanding of interview questions (e.g., response inconsistencies such as giving the same
response for all questions), and this information was corroborated by interview observation
notes and historical data on their communication abilities.

We collected data from both adults with ASD and their mothers through separate in-person
interviews. Adults with ASD were between the ages of 24 and 55 (M= 31.5, SD=6.7). The
majority were male (75.0%), and about a quarter had been diagnosed with a co-occurring
intellectual disability (27.6%). Compared to adults with ASD who did not participate in the
interview but whose families continued to participate in the study at the final wave of data
collection, adults with ASD who were interviewed had less severe autism symptoms on both
the ADI-R (£ =3.75, p <.001; Lord et al., 1994) and the SRS (¢ =4.70, p <.001,
Constantino & Gruber, 2007). In addition, the percentage of adults with ASD who had a co-
occurring intellectual disability was lower (¢ = 4.89, p < .001) among those adults who
participated in the interview. Descriptive statistics for background variables are displayed in
Table 1.
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Measures

Dependent Variable: QoL—Adults with ASD reported on their own subjective QoL
using the brief version of the World Health Organization Quality of Life assessment
(WHOQOL-BREF; Skevington, Lotfy, & O’Connell, 2004), which is psychometrically
similar to and correlates highly with domain scores on the longer version of the instrument
(Skevington et al., 2004; WHOQOL Group, 1998). The 26 items of the WHOQOL-BREF
are measured on a 5-point scale, with higher scores indicating better QoL. We used a scale
score of 0 to 100 for analyses. Adaptations made to the WHOQOL-BREF to increase the
accessibility of the instrument are detailed in our previous work on QoL (Hong et al., 2016).
Our previous findings on QoL (Hong et al., 2016) confirm the reliability and validity of
adult-reported QoL using the WHOQOL-BREF. Internal consistency (Cronbach’s a) of the
WHOQOL-BREF was strong (a =.90).

Independent Variable: Perceived Stress—Adults with ASD reported on their own
perceived stress using items from the Perceived Stress Scale (PSS; Cohen, Kamarck, &
Mermelstein, 1983). Four of the 10 original items, considered most relevant to adults with
ASD were administered in this study: (1) “In the last month, how often have you been upset
because of something that happened unexpectedly?”; (2) “In the last month, how often have
you felt nervous and “stressed’?”; (3) “In the last month, how often have you found that you
could not cope with all the things that you had to do?”; and (4) “In the last month, how often
have you been angered because of things that were outside of your control?”. Each item was
rated by the adult on a 5-point scale from O=never to 4=very often, and the mean score of the
four items was used in the study. The PSS has good internal consistency in other samples of
high-functioning adults with ASD (a = .87; Bishop-Fitzpatrick et al., in press), and internal
consistency of the 4-item version in the current sample was .76.

Moderator Variables: Social Activities and Recreational Activities—Following
the distinction by Orsmond and colleagues (2004), we conceptualize social activities as
casual activities that involve socialization (e.g., hanging out with friends) and recreational
activities as both organized group activities (e.g., softball league) and solo leisure activities
(e.g., reading). We conceptualized recreational activities in this way because we wanted to
include a full spectrum of activities that may provide enjoyment and leisure outlets for adults
with ASD, regardless of whether they offer specific socialization opportunities. Moreover,
participation in either social or non-social leisure activities likely offers coping benefits that
go beyond those opportunities provided by socialization alone (Iwasaki & Mannell, 2000).

We report on both self- and mother-reports of frequency of participation in social activities
and recreational activities once per week or more often. Of note, our scales of self-reported
and mother-reported social activities and recreational activities differed in three ways. First,
the number of possible social activities and recreational activities differed. The measure used
with adults with ASD consisted of two social activities and six recreational activities while
the measure used with mothers consisted of four of each. Second, the period for reporting
was different for adults with ASD and their mothers in that adults with ASD reported
activities during the past week and mothers reported activities during the past year. Third,
the specific activities differed between our two scales. Given these differences, we used a
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count variable of number of activities adults participated in once per week or more often.
Using a similar metric for self- and mother-report social activities and recreational activities
allowed for interpretations that are more meaningful.

Self-reported social activities and recreational activities. Adults with ASD self-reported
the frequency of their participation in two social activities and six recreational activities
during the past week on a 4-point scale from 0 (not at all) to 4 (five or more times per week).
Questions were adapted from the National Longitudinal Study of Adolescent to Adult
Health (Harris & Udry, 1994). Social activities (possible range: 0-2) included: (1) “Hang out
with friends”; and (2) “Hang out with a girlfriend or boyfriend.” Recreational activities
(possible range: 0-6) included: (1) “Do hobbies, such as collecting baseball cards, playing a
musical instrument, reading, or doing arts and crafts”; (2) “Watch TV or play video games”;
(3) “Go roller-blading, roller-skating, skate-boarding, or bicycling”; (4) “Play an active
sport, such as baseball, softball, basketball, soccer, swimming, or football”; (5) “Do
exercise, such as jogging, walking, karate, jumping rope, gymnastics, dancing”; and (6) “Go
to the gym for exercise.” We counted the number of social activities and recreational
activities that adults with ASD participated in at least once per week (i.e., “1 or 2 times,” “3
or 4 times,” or “5+ times” per week). Of note, six participants (10.0%) had similar responses
to questions 3, 5, and 6, indicating that there may be some overlap between physical activity
questions. However, this was not the case for the majority of participants, and we cannot be
sure that participants reported the same activity when responding to separate questions. The
use of these questions separately in order to measure physical activity is well-validated and
consistent with large-scale epidemiological studies (Harris, King, & Gordon-Larsen, 2005).
The correlation between our scales of self-reported social activities and recreational
activities was weak, r =.14. p =.27, suggesting the need to consider them separately.

Mother-reported social activities and recreational activities: Mothers reported on their
son’s or daughter’s participation in social activities and recreational activities using a
modified version of a measure of social and recreational activities developed for the National
Survey of Families and Households (Bumpass & Sweet, 1987) and used previously in
Orsmond et al. (2004). Mothers reported the frequency of their son’s or daughter’s current
participation in four social activities and four recreational activities on a 5-point scale from 0
(never) to 4 (several times per week). Social activities (possible range: 0-4) included: (1)
“Spend social time with relatives (not including family members with whom he/she lives)”;
(2) “Spend social time with people he/she goes to school or works with, outside of school/
working hours”; (3) “Spend social time with friends and neighbors”; or (4) “Attend a social
event at a church or synagogue.” Recreational activities (possible range: 0-4) included: (1)
“Participate in a formal or informal recreational activity, such as bowling, movies, etc.”; (2)
“Work on a hobby such as video games, computer games, or collecting things”; (3) “Play
sports”; and (4) “Take a walk or get some type of physical exercise.” The number of social
activities and recreational activities that adults with ASD participated in at least once per
week (i.e., “once a week” or “several times a week™) was counted, and we used these two
count variables in analyses. Unlike self-report, the correlation between our mother-report
scales was strong, r =.47, p <.001.
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Analysis

Results

Demographic Characteristics Included in Model

Age: Age was recorded based on date of birth.

Intellectual disability (ID) status: ID status was determined by consensus procedure using
a variety of sources including the Wide Range Intelligence Test (Glutting, Adams, &
Sheslow, 2000), the Vineland Screener (Sparrow, Balla, Cicchetti, Harrison, & Doll, 1984),
and a review of available educational records. For a full description, see Taylor and Seltzer
(2010).

Biological sex: Biological sex was recorded based on parent report.

Preliminary analyses ensured that parametric tests were appropriate. Preliminary analyses
also included simple Pearson’s correlation analyses to test bivariate associations between
variables of interest.

We examined the relationship between perceived stress and QoL in adults with ASD using
hierarchical multiple regression predicting QoL from perceived stress. Demographic
characteristics were entered in the first step, and the independent variable (perceived stress)
and moderator variables (self-reported social activities and recreational activities) were
entered in the second step. Next, two interaction terms were entered in the final step: (1)
perceived stress x social activities; and (2) perceived stress x recreational activities. Follow-
up analyses assessed the same model, but with mother-reported social activities and
recreational activities. Perceived stress, social activities, and recreational activities were
centered for interaction analysis in order to reduce multicollinearity (Marquardt, 1980).

Descriptive Findings

We first examined patterns of participation in each of the self-reported social activities and
recreational activities. Overall, adults with ASD reported that they participated in slightly
less than one social activity (M = 0.82, S.D. = 0.90) and about three recreational activities
(M =298 5.D. =.89) per week. Adults with ASD were most likely to watch TV or play
video games (95%) or work on hobbies (86.7%) at least once during the last week. About
two-thirds of our sample exercised (i.e., jogging, walking, karate, jumping rope, gymnastics,
dancing; 68.3%), and more than half hung out with friends (55.9%) at least once per week.
Fewer participants went to the gym for exercise (25.0%), hung out with a girlfriend or
boyfriend (22.4%), played an active sport (13.3%), or went roller-blading, roller-skating,
skate-boarding, or bicycling (10.0%) at least once per week. Full descriptive data on self-
reported participation in social and recreational activities is detailed in Table 2.

Mother-reported data independently confirmed these patterns. Based on mother-report,
adults with ASD participated in about one social activity (M = 1.07, S.D. = 1.02) and about
two recreational activities (M = 2.07, S.D. =.80) per week. In terms of social activities, an
equal number of adults with ASD (38.4%) spent time with relatives or friends and neighbors
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at least once per week, which were the two most common social activities. Relatively few
(20.0%) socialized with friends from school or work outside of school or work, and 10.0%
of the sample attended social events at a church or synagogue once per week or more often.
In terms of recreational activities, the majority (88.3%) worked on a hobby at least once per
week, and more than three quarters (80.0%) walked or exercised at least once per week.
Additionally, about one third (30.0%) participated in formal or informal recreational
activities at least once per week. However, few participated in organized sports weekly
(8.3%). Full mother-report data are detailed in Table 3.

A subgroup of adults with ASD reported feeling stressed fairly or very often. More than one-
third (36.7%) reported feeling nervous and “stressed” and about one-quarter (26.7%)
reported being angered because of things that were outside of their control fairly or very
often. In addition, about one-quarter (23.4%) reported being upset because of something that
happened unexpectedly, but only 10.0% reported that they could not cope with all the things
they had to do fairly or very often. Frequency of responses to questions from the PSS are
reported in Table 4.

Preliminary Analyses

Age was skewed (skewness statistic = 1.73) and was log transformed using the Box-Cox
method with lambda set at —2.25 (Box & Cox, 1964), which resulted in a skewness statistics
of .05. Diagnostic testing indicated that parametric tests were appropriate. Results of
correlation analyses are displayed in Table 1.

Prediction of Quality of Life based on Self-Report Data

Results of hierarchical multiple regression analyses (Table 5, Column A) revealed a
significant, positive main effect of perceived stress on QoL, B =-8.07, {(53) ==3.77, p <.
01, sr? = .18, when controlling for age, sex, and ID status. In addition, the women in our
sample had lower levels of QoL, B =-10.17, t(56) =—2.09, p <.05, with mean QoL scores
(M =66.43, S.D., = 15.42) that were nearly 10 points lower than those reported by men (M
=74.89, S.D., = 15.78).

Results revealed that recreational activities buffered the relationship between perceived
stress and QoL, B = 5.88, t(51) =2.49, p = .02, s =.07, such that for individuals with
higher levels of participation in recreational activities, the negative effect of perceived stress
on QoL was lessened. This moderation effect is displayed graphically in Figure 2. Self-
reported social activities did not significantly moderate the association between perceived
stress and QoL.

Prediction of QoL based on Mother-Report Data

Our findings related to mother-reported social activities and recreational activities mirrored
our adult self-report findings, and results of the mother-report model are displayed in Table
5, Column B. These analyses revealed a significant, positive main effect of perceived stress
on QoL, B =-8.00, {(53) =-3.62, p <.01, sr° =.17, when controlling for age, sex, and ID
status. Results also indicated a trend-level moderation effect of recreational activities on the
relationship between perceived stress and QoL, B = 6.80, t(51) = 1.91, p =.06, srZ = .05,
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This trend-level moderation effect is displayed graphically in Figure 3. Like our self-report
findings, mother-reported social activities did not significantly moderate the association
between perceived stress and QoL.

Discussion

This study examined the impact of participation in social activities and recreational activities
on the relationship between perceived stress and QoL in adults with ASD. In the present
study, most adults with ASD participated, on average, in social activities about once per
week and in recreational activities two- to three-times per week. This finding differs from
data on the general population from the National Survey of Families and Households (1990)
in that adults in the general population participate in social activities more frequently than
recreational activities. Our finding that adults with ASD participated in about one social
activity per week based on both self- and mother-reports was unexpected, given that
previous studies have found that most adults with ASD do not participate in social activities
on a weekly basis (Orsmond et al., 2013; Shattuck et al., 2011). This higher rate of social
participation may be due to one of the selection criteria for the present analysis, namely that
the adult was able to participate in an in-person interview. Frequency of weekly participation
in recreational activities aligned with other data on frequency of participation in recreational
activities among adults with ASD (Taylor, Adams, & Bishop, in press). Descriptive findings
supported a growing body of research that indicates that adults with ASD participate in
fewer social activities (e.g., Orsmond et al., 2004; Orsmond et al., 2013; Shattuck et al.,
2011) than recreational activities (Gray et al., 2014; Orsmond et al., 2004; Weiss &
Burnham Riosa, 2015), although direct statistical comparisons cannot be made because these
measures were reported on different scales in our study.

As expected, results supported our hypothesis that perceived stress is negatively associated
with QoL. We also hypothesized that participation in social activities and recreational
activities would each uniquely moderate the relationship between perceived stress and QoL.
Partially consistent with our hypotheses, we found that self-reported recreational activities
moderated the relationship between perceived stress and QoL, but social activities did not.
Based on this finding, participation in recreational activities may serve as an important
resource for adults with ASD that could improve QoL even in cases of high levels of
perceived stress. This finding implies that participation in recreational activities may help to
improve well-being, even if those activities do not provide explicit opportunities for
socialization. Indeed, the most frequent activities engaged in by our sample were in all
likelihood individual activities: hobbies, watching TV/video games, and taking a walk.

Research that focuses on the general population finds that individuals with greater social
resources are likely to have better well-being even in cases of high stress (Cassel, 1976;
Cobb, 1976; Iwasaki & Mannell, 2000). However, our findings indicate that social
participation does not have the same benefits for adults with ASD. This may be because
social interactions are more difficult and stressful for adults with ASD because of well-
established challenges with socialization (Klin et al., 2007) and a keen awareness of the
extent of one’s own social differences (Sperry & Mesibov, 2005). Thus, greater participation
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in social activities does not have the same stress-reducing impact for adults with ASD as in
the general population.

Of note, women in our sample reported levels of QoL that were nearly 10 points lower than
levels reported by men. While research on outcomes and QoL for women with ASD is
limited and small samples may render findings inconclusive (Magiati et al., 2014), current
findings do suggest that women with ASD may have poorer adult outcomes than men
(Magiati et al., 2014; Seltzer et al., 2004; Taylor, Henninger, & Mailick, 2015). Our findings
add to this literature and suggest that women with ASD experience significantly lower levels
of QoL than do men. Future research with larger samples of women should examine if
recreational activities are equally beneficial for males and females.

This study has three key limitations. First, findings may not be representative of all adults
with ASD. The families who participated in this study lacked racial diversity and had been
participating in our research for almost 15 years when data was collected. In addition,
because all participants included in this analysis were able to complete a one-on-one
interview, they are not representative of adults with ASD with more limited verbal abilities.
Second, we do not have available clinical measures of depression or anxiety, so were unable
to explore the role of anxiety and depression. Future research should examine these
components of distress in addition to perceived stress. Finally, our measures of self- and
mother-reported social activities and recreational activities were limited. In particular, our
measure of self-reported social activities may not have accurately identified the social
activities in which adults with ASD participated because it only included two items, one of
which asked how frequently adults with ASD “hung out” with a boyfriend or girlfriend.
Given how much our estimate of participation in social activities differed from those
reported in other studies (i.e., self-reports in our study indicated that 60% of adults with
ASD hung out with friends at least once per week while the National Autistic Society (NAS)
report found that only 28% of adults with ASD have access to social groups (Barnard et al.,
2001)), our measure of self-reported social activities may overestimate actual frequency of
social contact. In addition, our measures of social activities and recreational activities did not
allow us to assess the relative quality of social activities or recreational activities.
Differences in the quality of activities, in addition to the frequency of participation, may
drive beneficial effects. This limitation did not allow us to explore the likely overlap between
our measures of social activities and recreational activities in that many recreational
activities involve social components (i.e., playing an active sport necessarily requires
interaction with others, although the degree of that interaction may vary). Future research
should examine these constructs in more nuanced ways. Future research could also examine
the impact of perceived social support on QoL in adults with ASD, which could provide key
information about the level and quality of social engagement. However, our findings are
strengthened by the inclusion of both self- and mother-report measures of social activities
and recreational activities, which reduces shared method variance and makes findings more
robust.

Despite these limitations, we draw a number of conclusions and implications from our
findings. First, we found a significant association between perceived stress and QoL. This
finding corroborates previous research conducted in other samples (Bishop-Fitzpatrick,
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Mazefsky, Minshew, & Eack, 2015; Bishop-Fitzpatrick et al., in press; Hirvikoski &
Blomgvist, 2015) and indicates that high perceived stress is a problem for adults with ASD
that needs to be addressed through targeted treatment and services. Notably, and perhaps
most importantly, the deleterious impact of higher levels of perceived stress on QoL is
buffered by greater participation in recreational activities. This suggests that services and
interventions that aim to help adults with ASD improve their stress management should
encourage and support adults with ASD to engage in recreational activities. This also
indicates that targeting availability of and access to recreational activities may improve QoL.
Of note, much of the ASD literature suggests that interventions should target core autism
symptoms in order to help individuals with ASD to develop social networks (Odom, Collet-
Klingenberg, Rogers, & Hatton, 2010). However, participation in social activities was not
associated with QoL in our analysis. Thus, interventions that offer opportunities for
participation in recreational activities, even if those activities do not provide explicit
opportunities for socialization, may help adults with ASD manage stress and feel more
satisfied with their QoL.
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Scientific Summary for Families

There are now more adults diagnosed with autism than ever before. We know very little
about which factors may lead to better outcomes and quality of life for adults with
autism. Research shows that feelings of higher stress may lead to worse quality of life for
adults with autism. However, participation in social activities and recreational activities
may help reduce stress and improve quality of life. We predicted that adults with autism
who felt that they were more stressed would have worse quality of life. We also predicted
that participating in more social activities and more recreational activities would reduce
the impact stress on quality of life. Adults with autism who reported more stress also
reported worse quality of life. We also found that participation in recreational activities
lessened the impact of stress. The findings of this study suggest that we should encourage
adults with autism to participate in recreational activities. This might help them manage
their stress and have a better quality of life.
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Figure 1.
Conceptual Model
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Self-Reported Recreational Activities Moderates the Association between Perceived Stress
and Quality of Life in Adults with Autism Spectrum Disorder
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Mother-Reported Recreational Activities Moderates the Association between Perceived
Stress and Quality of Life in Adults with Autism Spectrum Disorder
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Table 2

Frequency of Participation in Self-Reported Social Activities and Recreational Activities

Page 20

During the past week, how many times did you: Not at all lor 2times 3or 4times 5+ times (%)
(%) (%) (%)

Social Activities

Hang out with friends? 44.1 28.8 16.9 10.2

Hang out with a girlfriend or boyfriend? 77.6 8.6 6.9 6.9

Recreational Activities

Do hobbies, such as collecting baseball cards, playing a musical

instrument, reading, or doing arts and crafts? 133 117 283 46.7

Watch TV or play video games? 5.0 6.7 21.7 66.7

Go roller-blading, roller-skating, skate-boarding, or bicycling? 90.0 8.3 1.7 0.0

Play an active sport, such as baseball, softball, basketball, soccer,

swimming, or football? 86.7 1.7 17 0.0

Do exercise, such as jogging, walking, karate, jumping rope,

gymnastics, dancing? L7 16.7 200 L7

Go to the gym for exercise? 75.0 13.3 10.0 1.7
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Table 5

Hierarchical Multiple Regression Predicting Subjective Quality of Life from Perceived Stress and Self- and
Mother-Report Social Activities and Recreational Activities

A. Self-Report  B. Mother-Report

Variable
B 2 B 52
Step 1
Log(age) -.02 .00 -.02 .00
Sex _o7* 0T _o7* 07
Intellectual disability status .23 .04 .23 .04
Step 2
Perceived stress —467* 18 —457% 17
Social activities 14 .02 A1 01
Recreational activities 17 .03 .08 .01
Step 3
Perceived stress x social activities .09 01 -.07 .00
Perceived stress x recreational activities 8% .07 267 .05
R2 44 .35
N 60 60
Note.
fp <.10;
*
p <.05;
**p <.01;

B = standardized beta; coefficients are displayed for each individual step.
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