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Objectives: Although the health consequences of life stress exposure in the general population are well 
known, how different stressors occurring over the lifetime cause morbidity and mortality in autism is 
unclear, as are the factors that moderate and mediate these associations. The few studies that have com-
pared autistic and nonautistic individuals have used instruments that yield few stress exposure indices and 
assess stressors occurring over short time periods. Method: To address these issues, we used the Stress 
and Adversity Inventory to assess lifetime stressor exposure and perceived stressor severity in 127 autistic 
and 104 nonautistic adults. Moderated mediation analysis examined associations between stressor expo-
sure and physical and mental ill-health with respect to the hypothesized mediating role of stressor percep-
tion, and moderation effects of loneliness and social support. Results: Autistic adults experienced more 
lifetime stressors and generally perceived stressors as being more severe. Greater perceived stressor sever-
ity was related to poorer physical and mental health and to greater loneliness and lower social support for 
both groups. An additional post hoc analysis of the association between diagnostic status and mental ill-
health revealed that loneliness mediated the relation between being autistic and having poorer mental 
health. Conclusion: Autistic individuals experienced more lifetime stressors, and their impact on physical 
and mental health was mediated by perceived stressor severity. Moreover, loneliness and low social sup-
port were associated with greater negative impact of lifetime stress exposure on mental health. 
Interventions that reduce cognitive-perceptual stress appraisals, and that target loneliness and social sup-
port, may help reduce risk for stress-related disease in autistic individuals. 
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A wealth of research has shown that activating and maintaining a (McEwen, 2005). At the level of the immune system, stress can up-
multilevel psychological and biological stress response (i.e., stress) regulate inflammatory activity and cause immunosuppression 
to social, psychological, or physical threats (i.e., stressors) has a cu- (Furman et al., 2019); at the molecular and genomic level, it affects 
mulative cost in allostatic load, the biological “wear and tear” to brain plasticity and gene expression, and can lead to lasting changes 
bodily systems that increases the risk of serious health problems in the sensitivity of the stress response (Lupien et al., 2009). At the 
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psychosocial level, stress can impede executive function, self-regu-
lation, and coping, which can cause individuals to engender addi-
tional stressors in their lives. Ultimately, stress exposure is known 
to heighten the risk of psychiatric illness alongside cardiovascular, 
autoimmune, and neurodegenerative diseases and to predict early 
mortality, especially for stressors that are interpersonal in nature 
and occur early in life (Slavich, 2020). 
Despite this general knowledge linking life stress and health, the 

role that stress processes play in the excess mortality associated with 
autism spectrum conditions (ASC) has received little attention. Data 
indicate that autistic1 individuals die 16 years earlier (on average) 
than their nonautistic peers, with particular risks for mortality from 
suicide (Hirvikoski et al., 2016). The same study found that autistic 
people with an accompanying intellectual disability had life expect-
ancies up to 30 years shorter than nonautistic people, most notably 
because of epilepsy-related deaths. Moreover, autistic people experi-
ence more diseases of the nervous, circulatory, and respiratory and 
digestive systems, as well as high rates of diabetes, epilepsy, gastro-
intestinal complaints, hypertension, and immune conditions (Cashin 
et al., 2018; Hirvikoski et al., 2016; Tye et al., 2019). 
The causes of morbidity and mortality in ASC are complex and 

multifaceted, with likely contributions from long-term medication 
use, barriers to health care, and genetic and cellular abnormalities 
(Tye et al., 2019). However, autistic people are also at higher risk 
for accumulating greater stressor-driven allostatic load over their 
lifespans. Indeed, autistic children are more likely to experience 
family poverty and adverse childhood experiences such as sexual 
abuse, parental illness, alcoholism, and divorce (Hoover & Kauf-
man, 2018). Their social difficulties often invoke negative 
responses from others, which can engender chronic anxiety (Wood 
& Gadow, 2010). School exclusion, bullying, and alienation are 
extremely common (Brede et al., 2017; Maïano et al., 2016) and, 
as adults, autistic people are often socially isolated, naïve, and vul-
nerable to exploitation, physical, emotional, and sexual victimiza-
tion (Griffiths et al., 2019). In addition, autistic adults are more 
likely to come into contact with the criminal justice system (King 
& Murphy, 2014), be chronically un- or underemployed (Harmuth 
et al., 2018), and be socially stigmatized (Botha & Frost, 2020). 
Perceiving a stressor as stressful or threatening is an intermediary 

step preceding the initiation of the stress response (Lebois et al., 
2016), and numerous intrapersonal factors influence an individual’s 
response. In the case of autism, neuropsychological features such as 
cognitive flexibility can exacerbate the impact of stressors on health 
(Kerns et al., 2015). Indeed, everyday situations characterized by 
unpredictability and spontaneity are identified as highly stressful by 
those with ASC (Goodwin et al., 2007), and perceiving stressors as 
stressful is highly distressing for this group (Bishop-Fitzpatrick et al., 
2017). Appraisal of available resources and coping ability is a crucial 
determinant of stress perception and, in turn, stressor impact (Lazarus 
& Folkman, 1984), and it is notable that autistic adults often recog-
nize their coping skills as poor (Hirvikoski & Blomqvist, 2015). 
Because interpersonal factors also influence the perception of 

stressors and their impact on health, autistic people are likely dis-
advantaged due to their characteristic social isolation (Ee et al., 
2019). Loneliness is a highly pathogenic factor that exacerbates 
the perceived severity of life stressors and their physiological 
impact; the cognitive bias it engenders casts life events in a nega-
tive light and further alienates the individual, who may have a 
greater tendency to resort to maladaptive behaviors and harmful 

coping styles (Hawkley & Cacioppo, 2010). Whereas loneliness 
has been robustly associated with heightened morbidity and mor-
tality, social support, in contrast, is known to ameliorate allostatic 
load in the general population (Uchino et al., 2012). Researchers 
have differentiated between different types of support (Cohen et 
al., 1985), such as appraisal support (e.g., having someone to talk 
through problems with), tangible support (e.g., providing material 
aid), and belonging support (e.g., spending time with others in 
companionship and recreational activities). Support may exert a 
direct effect by reducing the severity with which stressors are per-
ceived, but it can also act as a buffer against the deleterious effects 
of stressor perception, reducing the activity of physiological path-
ways that harm health (Allen et al., 2021; Cohen & Wills, 1985; 
Dedoncker et al., 2021). 

Although much is understood about relations between stressors, 
stress processes, and health in nonautistic people, and about the 
interplay between interpersonal variables and stressor perception, 
research has yet to examine potential links between exposure to 
life stressors and the excess morbidity and mortality of autism. 
Studies have examined other correlates of stress in autism, such as 
greater social disability (Bishop-Fitzpatrick et al., 2015, 2017) and 
lower quality of life (Bishop-Fitzpatrick et al., 2018; Hong et al., 
2016). Although these are relevant constructs with respect to men-
tal and physical health, these studies have been subject to 
criticisms recently levied on stress research in general. Where 
“stress” has been operationalized using clinical interviews, self- or 
even other-reports, these methods have yielded crude, single 
numeric summary scores that fail to consider the different effects 
of stressors with regards to their timing, duration of exposure, and 
social-psychological features, or to differentiate the health impact 
of life stressors themselves from the impact of the way they are 
perceived (Epel et al., 2018; Slavich, 2019). Furthermore, autism 
studies commonly conflate stressors or stress (typically a predic-
tor) with anxiety (the outcome), or with more general terms such 
as worry or psychological distress. Consequently, no research has 
linked health outcomes to autistics adults’ actual exposure to, or 
perceptions of, different life stressors, or examined stressors of 
greatest relevance for their physical and mental health. 

In nonautistic populations, researchers have used the Stress and 
Adversity Inventory for Adults (STRAIN) to investigate how dif-
ferent stressors occurring across the life course are related to cog-
nitive, behavioral, and health outcomes (Slavich & Shields, 2018). 
The STRAIN is unique in that it assesses both exposure to and per-
ceptions of acute and chronic stressors occurring over the entire 
lifespan. Classifying stressors based on their timing and duration 
of exposure, the STRAIN recognizes that seemingly similar life 
stressors may have different effects due to the specific features of 
the exposure. Furthermore, in classifying stressors by their specific 
life domain (e.g., work, marital) as well as their core-social-psy-
chological characteristic (e.g., interpersonal loss, physical danger), 
the measure acknowledges that seemingly dissimilar stressors (for 
instance, being bereaved in childhood and divorced as an adult) 
may share social-psychological characteristics that are meaningful 
for health (Slavich, 2020). In short, the STRAIN provides a com-
prehensive overview of cumulative lifetime stressor exposure that 

1 Terminology in this field is hotly debated. We use identity-first 
language, which is preferred by members of the autistic community who 
have participated in studies on this topic (Bury et al., 2020). 
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can be used to study associations between stress and health in high 
resolution (Cazassa et al., 2020; Sturmbauer et al., 2019). 
The present study was the first to use the STRAIN with autistic 

adults without intellectual disability. First, we characterized their 
lifetime stress exposure and stressor perceptions against those of 
an age-matched, nonautistic comparison group. Second, we exam-
ined relations between total lifetime stressor exposure, perceived 
stressor severity, and physical and mental health outcomes, and 
then relations between both health outcomes and the specific types 
of stressors experienced. Third, we investigated loneliness and 
social support as possible moderators of the association between 
lifetime stressor exposure and health. Based on the aforementioned 
literature, we hypothesized that autistic people would have greater 
stressor exposure and perceived stressor severity than nonautistic 
individuals, and that, as previously observed in nonautistic people, 
stressor severity would mediate the deleterious impacts of stressor 
exposure on health. Moreover, we hypothesized that whereas lone-
liness would strengthen the negative effects of the stressors experi-
enced on physical and mental health, social support would buffer 
these effects. Because autistic people are characteristically lonelier 
and have poorer social support than nonautistic adults, we 
expected that the associations between stress on health would be 
relatively stronger for autistic adults. 

Method 

Participants 

Participants were autistic (n = 127; 71% women) and nonautis-
tic adults (n = 104; 61% women). The autistic sample (AU group) 
was recruited using online advertisements (23%) and by contact-
ing individuals who had previously participated in studies by the 
first author (77%). The average age of the group was 40.8 years 
old (SD = 13.9; range: 19–73) and most participants (85.8%) were 
.18 when diagnosed (Mage of diagnosis = 33.6 years old, SD = 
16.5; range: 2–67). They reported the date, institution, and precise 
diagnosis they received. The age-matched nonautistic (NA) group 
was 39.6 years old, on average (SD = 13.1; range: 21–76), and 
was recruited using online advertisements and screened for the ab-
sence of ASC, attention deficit hyperactivity disorder (ADHD), 
and neurological disorders. Drawing on prior research (Bishop-
Fitzpatrick et al., 2017), large effect sizes were expected for the 
comparison of AU and NA participants for lifetime stressor expo-
sure and perceived stressor severity; therefore, only 38 participants 
per diagnostic group were required to observe group differences at 
a conservative alpha level of p , .01. In contrast, effect sizes 
between NA men and women have previously been reported as 
small (Slavich & Shields, 2018); because statistical comparisons 
and moderating effects with this factor would likely have been 
underpowered, we controlled for sex as a covariate in all analyses. 
Participant nationalities were British (62% AU, 66% NA), 

American (12% AU, 5% NA), European (8% AU, 21% NA), Ca-
nadian (2% AU, 1% NA), Australian or from New Zealand (4% 
AU, 2% NA), South American (2% AU, 3% NA), and from the 
African continent (2% NA participants); the remainder preferred 
not to say. The diagnostic groups did not differ in male/female ra-
tio, or in the number of individuals qualified to a degree level 
(57% in both groups) or A-level standard or equivalent (73% and 

77% in the AU and NA groups, respectively). This suggests that all 
participants were likely in the average-to-high IQ range. However, 
70% of NA participants reported some form of employment in con-
trast to 50% of AU participants, v2(1) = 5.651, p = .017. Only 26% 
of NA participants reported a psychiatric illness as compared with 
78% of AU participants, v2(1) = 48.634, p , .001, with anxiety and 
depression being most common in both groups. With respect to 
medication use, 14% of NA participants were taking psychotropic 
medication at the time of the study as compared with 47% of AU 
participants, v2(1) = 26.948, p , .001. Additionally, 9% of AU par-
ticipants reported comorbid attention deficit disorder (ADD)/ 
ADHD, and they were more likely to endorse other kinds of spe-
cific learning disability (13% vs. 3% of NA participants: v2[1] = 
21.105, p , .001). Relationship status also differed significantly 
between the groups, v2(5) = 18.380, p = .003, with 51% of AU par-
ticipants being married, dating, or in a serious relationship, in con-
trast to 76% of NA participants. Finally, 46% of AU (vs. 22% of 
NA) participants were single, and of those, 11% (vs. 5%) were 
never in a relationship. Given this group difference and its potential 
significance for social support, presence versus absence of a roman-
tic relationship at the time of the study was used as a covariate in 
all analyses. 

Procedure and Measures 

All procedures were approved by the Ethics Committee at Bour-
nemouth University. Participants provided informed consent and 
completed the scales below (hosted on Qualtrics), and then com-
pleted the STRAIN and the two health outcome measures on the 
dedicated STRAIN server. Scale reliability (a) was judged accept-
able for each scale (see Supplemental Materials 1). 

Stress and Adversity Inventory for Adults (STRAIN) 

The STRAIN assesses individuals’ lifetime exposure to 55 
major stressors that have been associated with psychiatric and 
physical illness and premature mortality (Slavich & Shields, 
2018). For each endorsed stressor, tailored follow-up questions 
assess that stressor’s frequency, timing, and duration, in addition 
to the participant’s assessment of the stressor’s severity on a 1–5 
scale (see https://www.strainsetup.com). The STRAIN includes 
stressors from 12 life domains (i.e., housing, education, work, 
treatment and health, marital and partner relationships, reproduc-
tion, adult finances, legal difficulties and involvement in crime [as 
victim, accused, or perpetrator], other relationships [i.e., friends 
and family], death of a close other, involvement in life-threatening 
situations, and possessions [e.g., being robbed]). These stressors 
can also be categorized by five main social-psychological charac-
teristics: interpersonal loss, physical danger, humiliation, entrap-
ment (e.g., being a caregiver, facing persistent overwhelming job 
demands), or role change/disruption (e.g., requiring ongoing care as 
an adult, being forced to move homes). In addition to indexing par-
ticipants’ extent of exposure to and perceived severity of these 
stressor types, the STRAIN produces two main indices: total life-
time stressor count and total lifetime perceived stressor severity. 
The former is created by summing together the reported frequency 
of each endorsed stressor and the latter by summing together the 
reported severity for each endorsed stressor. These two main indi-
ces have excellent test–retest reliability (ricc = .936 and .953, 
respectively). More broadly, the STRAIN has demonstrated strong 

https://doi.org/10.1037/hea0001108.supp
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concurrent and discriminant validity, and predictive and incremen-
tal validity across a variety of psychological, cognitive, biological, 
and clinical outcomes (e.g., Lam et al., 2019; McMullin et al., 
2020; Smith et al., 2020; Stewart et al., 2019). 

Outcome Measures: Physical and Mental Health 

Participants’ self-reported physical and mental health over the 
last month were assessed with the Physical Health Questionnaire 
(PHQ; Schat et al., 2005) and Kessler six-item Psychological Dis-
tress Inventory (K6; Kessler et al., 2002), respectively. These 
scales have strong psychometric properties including good internal 
consistency (PHQ: Doi et al., 2018; K6: Prochaska et al., 2012). 
Higher scores indicate poorer physical and mental health, 
respectively. 

Interpersonal Moderators: Loneliness and Social Support 

UCLA Loneliness Scale (Russell, 1996). Participants rated 
20 statements (e.g., “I feel isolated from others”) assessing subjec-
tive feelings of loneliness and social alienation. The scale has pre-
viously demonstrated strong internal consistency (typical as = .89 
to .94) and psychometric properties (Russell, 1996), with higher 
scores indicating greater loneliness. 
Interpersonal Support Evaluation List 12 (Cohen et al., 

1985). This 12-item scale includes subscales that delineate ap-
praisal support, belonging support, and tangible support as three 
distinct types of social support. Because it is important to clarify 
what types of support are most relevant for autistic people (Hedley 
et al., 2017), we examined the support subscales as independent 
variables, with higher scores indicating greater perceived avail-
ability of social support. The scale has demonstrated good internal 
consistency (a = .86) and psychometric properties (Merz et al., 
2014). 

Data Analysis 

Characterizing Lifetime Stress Exposure in Autistic and 
Nonautistic Adults 

As a preliminary step, we computed descriptive statistics for the 
STRAIN variables of interest, effect sizes for differences between 
NA and AU participants, and correlations between these variables 
(Supplemental Materials 2). We then compared AU and NA par-
ticipants’ exposure to stressors occurring in each of the STRAIN’s 
12 life domains. In a mixed ANOVA, these different types of 
stressor were included in a single within-subjects factor (i.e., stres-
sor domain) with 12 levels and a between-subjects factor (i.e., di-
agnosis) with two levels. Because the domain factor violated the 
assumption of sphericity, Greenhouse-Geisser corrected values are 
reported throughout. Next, we compared the diagnostic groups on 
perceived severity of stressors. To ensure that greater perceived 
stressor severity was not merely the consequence of experiencing 
more lifetime stressors, we ran 12 between-subjects ANOVAs in 
which we compared AU and NA groups for perceived severity of 
stressors in each domain while controlling for stressor exposure in 
that domain.2 Correcting for multiple comparisons resulted in an 
alpha level for significance of p = .004. 

Assessing Lifetime Stressor Exposure and Social-
Psychological Stressor Types as Predictors of Health 
Outcomes 

Using PROCESS for SPSS (Hayes, 2017) and the two major 
indices from the STRAIN, we conducted a moderated mediation 
analysis (model 59) to examine whether any impact of total life-
time stressor exposure on physical health was mediated by total 
lifetime perceived stressor severity. As a moderator, we examined 
effects of diagnosis on each of the pathways in the model. We fol-
lowed the same moderated mediation pathway to examine rela-
tions between exposure to each of the five social-psychological 
stressor types, the perceived severity of that stressor (as a media-
tor), and physical health. With six analyses for this outcome mea-
sure, alpha levels were corrected to p = .008. The same analyses 
were performed for mental health as the outcome variable. 

Investigating Loneliness and Social Support as Moderators 
of Relations Between Stress and Health 

Finally, we used PROCESS (Model 2) to test the possible mod-
erating influence of our four interpersonal variables, loneliness, 
appraisal, belonging, and tangible support, on first the relation 
between total lifetime stressor exposure and total lifetime per-
ceived stressor severity, then the relation between lifetime per-
ceived stressor severity and physical health, and then the relation 
between lifetime perceived stressor severity and mental health. 
For these three associations, the four interpersonal variables were 
examined sequentially as moderators alongside diagnosis, which 
was held constant to observe interacting moderating effects. 
Because there were four sets of analyses for each of these three 
relations, alpha levels in each set were corrected to p = .0125. As a 
preliminary step before this analysis, we computed descriptive 
statistics for, and correlations between, all variables (see 
Supplemental Materials 3). 

Results 

Lifetime Stress Exposure for Autistic Versus Nonautistic 
Participants 

Main effects of life stressor domain, F(5.48, 1221.32) = 18.84, 
p , .001, and diagnosis, F(1, 223) = 58.67, p , .001, revealed 
that participants reported more stressors for some life domains 
than others, and that AU participants experienced more stressors 
over the lifespan than their NA counterparts. An interaction of 
stressor domain and diagnosis, F(5.47, 1214.60) = 15.13, p , 
.001, showed that the divergence between AU and NA participants 
was greater for some life domains than others, as can be seen in 
Figure 1. Participants are stratified by sex for descriptive purposes, 
though sex, as a covariate, did not exert any significant main 
effect. 

When examining total lifetime perceived stressor severity in 
each domain individually, main effects of diagnosis showed that, 
regardless of the extent of their exposure to that stressor, AU 

2 Multicollinearity, checked for each level where stressor exposure was 
controlled for while comparing perceived stressor severity, never exceeded 
4 in VIF or fell below .250 in tolerance for these two types of variable. 

https://doi.org/10.1037/hea0001108.supp
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Figure 1 
Average Lifetime Stressor Exposure Across Twelve Life Domains for Autistic and Nonautistic Males and Females 

Note. Error bars reflect standard error. Group differences were large for treatment/health and life-threatening stressors (effect 
sizes: ..8); moderate for housing, work, marital/partner, and other relationship stressors (effect sizes: .5 to .8); small for education, 
reproductive, and legal/crime stressors (effect sizes: .2 to .5); and negligible for financial, death/bereavement, and possessions 
stressors (effect sizes: , .2). 

participants perceived stressors involving work, F(1, 222) = 30.70, 
p , .001, treatment/health, F(1, 222) = 27.92, p , .001, and 
friend and familial relationships, F(1, 222) = 9.73, p = .002, as 
being more stressful than did NA individuals. Several other 
stressor types were perceived as more stressful by AU individu-
als including stressors involving housing, F(1, 222) = 5.28, p = 
.022, marital/partner relationships, F(1, 222) = 5.88, p = .016, 
legal/crime, F(1, 222) = 6.41, p = .012, life-threatening situa-
tions, F(1, 222) = 5.15, p = .024, and possessions, F(1, 222) = 
4.74, p = .030, but these analyses did not survive correction for 
multiple comparisons. 

Physical Health: Relations With Total Lifetime Stressor 
Exposure, Total Lifetime Perceived Stressor Severity, 
and Specific Stressor Types 

Rather than strengthening the association between lifetime stres-
sor exposure and lifetime perceived stressor severity, diagnostic sta-
tus was directly related to greater perceived stressor severity (p , 
.005) and to poorer physical health (p , .05), although the latter 
association did not survive statistical correction. As hypothesized, 
the impact of total lifetime stressor exposure on physical health was 
mediated by perceived stressor severity for NA participants (see 
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Figure 2 
Moderated Mediation Analyses of Relations Between Lifetime Stressor Exposure and (A) Physical Health and (B) 
Mental Health 

Note. Bold black lines reflect significant associations between predictor variables, mediator, and outcome variables, and signifi-
cant main effects of the moderator on the mediator and outcome variables. In both instances, coefficients are displayed with aster-
isks representing significance at p , .001 (***) or p , .01 (*). Dotted lines reflect nonsignificant associations. NA = nonautistic; 
AU = autistic. 

Figure 2A and Supplemental Materials 4 for full notations). 
Although this indirect effect was not significant for AU participants, 
the magnitude of difference between the groups was nonsignificant. 
When examining the pathways between total lifetime stressor 

exposure and perceived stressor severity, main effects of diagnosis 
showed that AU participants perceived physically dangerous 

stressors, role change/disruption stressors, and humiliation stres-
sors as being more severe than did NA participants (all ps , 
.005). Interestingly, two significant interactions of diagnosis and 
perceived severity (both ps , .0005) showed opposite effects: the 
relation between actual exposure to role change/disruption stres-
sors and perceived severity of the same was significantly stronger 

https://doi.org/10.1037/hea0001108.supp
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for NA participants (b = 2.14 vs. b = .163 in AU), whereas the op-
posite was true for entrapment stressors for AU participants (b = 
4.50 vs. b = 3.90 in NA). 
Physically dangerous stressors were indirectly related to physi-

cal health (via perceived stressor severity) for both groups. Inter-
personal loss stressors and role change/disruption stressors exerted 
an indirect effect on physical health for NA but not AU partici-
pants; in the case of role change/disruption stressors, 95% confi-
dence intervals [�3.60, �.53] revealed that the magnitude of 
difference between the diagnostic groups was significant. Finally, 
humiliation and entrapment stressors did not indirectly affect 
physical health through perceived severity, and a direct effect of 
humiliation stressors on health did not survive statistical correction 
for AU participants (p = .0105). 

Mental Health: Relations With Total Lifetime Stressor 
Exposure, Total Lifetime Perceived Stressor Severity 
and Specific Stressor Types 

The impact of total lifetime stressor exposure on mental health 
was fully mediated by perceived stressor severity for both diagnos-
tic groups (see Figure 2B and Supplemental Materials 5). As 
before, diagnosis did not moderate any pathways but was directly 
related to poorer mental health in all models. Interpersonal loss 
stressors indirectly affected mental health for both diagnostic 
groups. For physically dangerous stressors, a significant interac-
tion between lifetime perceived stressor severity and diagnosis 
suggested that the association between perceived severity and 
mental health was relatively stronger for NA (b = .50) than AU 
(b = .10) participants. Indeed, there was only an indirect effect of 
physically dangerous stressors on mental health for NA partici-
pants, with 95% confidence intervals revealing a marked differ-
ence in the strength of this indirect effect between groups [�1.34, 
�.19]. Humiliation stressors, in turn, were not indirectly nor 
directly related to mental health. The direct effect of entrapment 
stressors on mental health for AU participants did not survive cor-
rection for multiple comparisons (p = .0218). Additionally, 
although an indirect effect of these stressors was present for AU 
but not NA individuals, the difference between these two groups 
was not significant. Finally, role change/disruption stressors were 
indirectly related to mental health for both diagnostic groups, and 
these stressors also exerted a significant direct effect on mental 
health for AU participants (p = .006). 

Moderating Effects of Loneliness and Social Support 

On the Relation Between Stressor Exposure and Perceived 
Stressor Severity 

Main effects of loneliness and the social support subscales 
revealed that greater loneliness was related to greater lifetime per-
ceived stressor severity (p , .005), whereas higher appraisal, 
belonging, and tangible support were associated with lower per-
ceived stressor severity (all ps , .01; see Supplemental Materials 
6). There were also significant interactions (i.e., moderation) 
effects for appraisal support and tangible support (both ps , .01), 
where, in each case, greater support rendered the association 
between lifetime stressor exposure and perceived stressor severity 
stronger (a similar moderating effect of belonging support, at p = 

.0302; did not survive statistical correction). In addition, combined 
moderation effects for appraisal support and diagnosis (p = .0024), 
and tangible support and diagnosis (p = .0076), reflected indicated 
that this association tended to be weaker for participants with less 
support, and the participants in these lower tertiles tended to be 
autistic. Indeed, post hoc analyses revealed that AU participants 
were disproportionately represented in the lower tertiles for ap-
praisal, v2(2) = 21.80, p , .001, and tangible support, v2(2) = 
37.74, p , .001. 

On the Relation Between Total Lifetime Perceived Stressor 
Severity and Physical Health 

Loneliness, appraisal support, belonging support, and tangible 
support were not significantly related to physical health, and did 
not moderate its association with lifetime perceived stressor sever-
ity (Supplemental Materials 7). Interestingly, however, the associ-
ation between lifetime perceived severity and physical health was 
strongly significant (p = .004) when diagnosis and loneliness were 
both included as moderators. 

On the Relation Between Total Lifetime Perceived 
Stressor Severity and Mental Health 

Lifetime perceived stressor severity was related to mental health 
in every model (all ps , .01; Supplemental Materials 8). Interest-
ingly, diagnosis (being autistic) was directly associated with 
poorer mental health when included as a moderator in tandem 
with each kind of social support (all ps , .005). In each of these 
models, significant moderating effects of diagnosis on the relation 
between lifetime perceived stressor severity and mental health (all 
ps , .005) reflected that this association was weaker for AU par-
ticipants. Appraisal, belonging, and tangible support were not sig-
nificantly associated with mental health and did not alone 
moderate its relation with perceived stressor severity. However, 
they did interact with diagnosis in a combined moderation effect 
(all ps , .01), wherein the relation between lifetime perceived 
stressor severity and mental health was weakest for participants 
reporting higher levels of social support and was even nonsignifi-
cant for AU participants with the most social support. In contrast, 
when diagnosis and loneliness were modeled as moderators of this 
association, the effect of diagnosis on mental health and its moder-
ating effect became nonsignificant, and loneliness exhibited a 
strong positive association with poorer mental health (p , .001). 

To further examine relations between diagnosis, mental health, 
and interpersonal variables, we conducted a post-hoc mediation 
analysis (Model 4 in PROCESS) with loneliness, appraisal sup-
port, belonging support, and tangible support as parallel media-
tors in the diagnosis-mental health association (see Figure 3 and 
online Supplemental Materials 9). Diagnosis was significantly 
associated with each mediator (all ps , .001), but its total effect 
on mental health (p , .001) became nonsignificant when exam-
ined as a direct effect. Confidence intervals [3.14, 5.87] showed 
that diagnosis was only indirectly related to mental health through 
loneliness. 

Discussion 

Although stress is a central feature in the lives of autistic indi-
viduals, no study has comprehensively assessed the lifetime stress 
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Figure 3 
Post Hoc Mediation Analysis, With Loneliness, Appraisal Support, Belonging Support, and Tangible 
Support as Parallel Mediators Between Diagnosis and Mental Health 

Note. Post hoc mediation analysis, with loneliness, appraisal support, belonging support and tangible support 
as parallel mediators between diagnosis and mental health. Significant relations are depicted by bold lines, and 
dotted lines reflect relations that were nonsignificant. Coefficients are marked with asterisks where significant at 
*** p, .001. 

exposure of autistic people or examined how such stressors affect 
health outcomes in this population. The present data address this 
first goal by showing that AU participants experienced greater ex-
posure to stressors occurring in all domains across the life course. 
This finding is consistent with prior research revealing higher rates 
of childhood bullying and relationship difficulties, victimization, 
and the ubiquity of unemployment in autistic adults (Griffiths et 
al., 2019). Differences in lifetime stressor exposure between AU 
and NA participants were minimal for some stressor types (e.g., 
bereavement) but moderate for several stressors including housing 
instability, work, and difficulties in romantic and friend/familial 
relationships, and large for life-threatening situations and treat-
ment/health-related stressors. Whereas experiences involving trau-
matic life events and dangerous situations may arise from social 
vulnerability (Griffiths et al., 2019; Hoover & Kaufman, 2018), 
those involving treatment and health could reflect the commonality 
of physical and mental health problems as well as barriers to 
accessing health care and dissatisfaction with services that are 
commonly experienced by autistic people (Mason et al., 2019), a 
vicious circle that could itself exacerbate health issues in this vul-
nerable population. 
Although a prior study has examined stress exposure and stres-

sor perception in autism (Bishop-Fitzpatrick et al., 2017), this 
study operationalized both constructs with a single general index 
and neglected to control for the possibility that stressor perception 
could be inflated by the AU individuals simply experiencing more 
stressors. The present data disentangled specific stressor types 
from perceived severity for each type and also controlled for the 

former to reveal that, even with degree of stressor exposure being 
held equal, certain stressors were nevertheless perceived as more 
being stressful by AU participants. The most significant effects in 
this regard were observed for stressors involving work, treatment/ 
health, and friend/familial relationships. Moreover, our moderated 
mediation analysis also revealed that AU participants had higher 
lifetime perceived stressor severity as a whole and, likewise, that 
they perceived physically dangerous stressors, humiliating stres-
sors, and stressors involving role change/disruption as more being 
severe than did NA individuals. This finding of heightened per-
ceived stressor severity in autism is consistent with a multitude of 
intra- and interpersonal factors, which we shall now proceed to 
discuss. Foremost, however, we consider the significance and 
implications of these findings in terms of health. 

Lifetime Stressor Exposure, Mental, and Physical Health 

There is strong scientific consensus that prolonged and repeti-
tive activation of the neuroendocrine stress response incurs a bio-
logical cost on numerous bodily systems (McEwen, 2005). 
Moreover, research has indicated that the manner in which stres-
sors are appraised plays a key role in shaping the subsequent neu-
robiological stress response (Lazarus & Folkman, 1984). Our first 
moderated mediation analysis was consistent with this formula-
tion, wherein we found that perceived severity of lifetime stressors 
mediated the relation between lifetime stressor exposure and 
poorer mental health for both AU and NA participants. Interest-
ingly, although the same was true for symptoms of physical 
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illnesses for NA participants, lifetime stressor exposure was not 
directly nor indirectly related to physical health for AU partici-
pants via perceived severity. This finding must be treated with cau-
tion as the magnitude of the difference between the diagnostic 
groups was not significant, but it is nonetheless notable insofar as 
physical health in autism may have a wider range of determinants. 
For example, autoimmune and gastrointestinal problems that are 
common in ASC may share etiological pathways with ASC itself, 
and health complaints experienced by autistic people likely reflect 
complex systemic interactions (e.g., between metabolic and immu-
nological pathways) in addition to influences from other risk fac-
tors such as anxiety and sleep disturbance (Tye et al., 2019). This 
causal complexity may be one explanation for why perceived 
stressor severity could potentially play a less prominent role in 
shaping the physical health of autistic adults than those in the gen-
eral population. 
In our fine-grained analyses examining how physical health is 

shaped by stressors involving different social-psychological char-
acteristics, those characterized by interpersonal loss and by role 
change/disruption were likewise indirectly related to physical 
health (via perceived stressor severity) for NA but not AU partici-
pants. The importance of these social-psychological features of 
life stressors for health has been documented (e.g., Stewart et al., 
2019), with role change/disruption stressors such as caregiving 
responsibilities, in particular, being extensively linked with physi-
cal morbidity (Hawken et al., 2018). A significant diagnostic 
group difference for role change/disruption stressors revealed that 
although these stressors were perceived as being more severe by 
AU participants, the relation between exposure to these stressors 
and their perceived severity—as well as the relation between the 
perceived severity of these stressors and physical health—was sig-
nificantly stronger for NA than autistic individuals. That diagnos-
tic status was directly related to the perceived severity of these 
stressors but did not interact with lifetime stressor exposure sug-
gests that these stressors were perceived as more severe by AU 
people regardless of the degree of exposure. This is consistent 
with the group difference previously observed in the perceived se-
verity of life-threatening situations as a stressor domain. The only 
stressors that exerted indirect effects on physical health in the AU 
group were those involving physical danger. 
Stressor types that exerted indirect effects on mental health (via 

lifetime perceived stressor severity) were those involving interper-
sonal loss and role change/disruption (both diagnostic groups), 
physical danger (NA participants only), entrapment (AU partici-
pants only), and role change/disruption (both diagnostic groups). 
There were three types of stressors that were directly related to 
mental health in AU participants, and although the direct effects of 
humiliation and entrapment on mental health did not survive cor-
rection for multiple comparisons, the direct effect of role change/ 
disruption did. That role change/disruption stressors exert a direct 
effect on mental health aside from their indirect effect via per-
ceived stressor severity is intriguing. One possibility is that these 
direct effects on mental health may arise from the additional 
impacts that role change/disruption stressors have on other aspects 
of an individual’s life, such as their independence, self-worth, and 
social connectedness. Given the indirect associations we observed 
between physically dangerous stressors and physical health for 
both diagnostic groups, it is intriguing that for mental health, a 
highly significant moderating effect of diagnosis revealed that the 

perceived severity of these stressors had an effect only for NA 
individuals. This finding suggests that although these stressors 
were perceived as being more severe by AU participants and that 
this perception was associated with physical health, it was not a 
strong contributor to mental health symptomatology in AU partici-
pants. This disconnect between the greater lifetime perceived se-
verity of physically dangerous stressors co-occurring with 
minimal mental health impact is another avenue for future research 
and may reflect the importance of other factors for influencing 
mental health in autism, such as intolerance of uncertainty and 
sensory sensitivities (South & Rodgers, 2017). 

Regarding stressor perception and its health consequences in au-
tism, the present analysis suggests that greater lifetime perceived 
severity of physically dangerous stressors may degrade physical 
health, and that greater lifetime perceived severity of interpersonal 
loss, entrapment, and role change/disruption stressors may degrade 
mental health. Although the inferred directionality in these associ-
ations must be investigated in future research, these findings, along 
with the observed relation between total perceived stressor sever-
ity and mental health, have important clinical implications. Specif-
ically, although every effort should be made to target the societal 
inequalities and risks that lead to greater stressor exposure in au-
tism, stress perceptions are a modifiable target for reducing stress-
related health problems. Relevant interventions may thus include 
those that address intrapersonal processes that underlie or promote 
heightened perceptions of stressor severity in autism, including 
cognitive rigidity, poor emotional awareness, maladaptive coping 
styles, and reduced self-efficacy (Hirvikoski & Blomqvist, 2015; 
Kerns et al., 2015). Interventions that enhance reappraisal skills, 
self-efficacy, and perceived resilience may also help mitigate the 
negative impact that exaggerated perceived stressor severity has 
on mental and physical health (Jamieson et al., 2018; Liu et al., 
2019). Whether interventions with an interpersonal flavor might 
also be valuable leads us to consider the impact of interpersonal 
factors on relations between stressor exposure, perception, and 
health. 

Loneliness and Social Support as Moderators of the 
Stress–Health Link 

We investigated whether loneliness and social support moder-
ated stress-health links in this sample given prior research showing 
that these processes modify the effects of stressor exposure on 
health in the general public (Cohen & Wills, 1985; Hawkley & 
Cacioppo, 2010). Loneliness, which itself predicts mental and 
physical ill health in the general public (Rico-Uribe et al., 2018), 
has been associated with suicide (Cassidy et al., 2018), self-harm, 
and psychopathology (Hedley et al., 2018) in autism. Indeed, 
lonely individuals have fewer social buffers to help lessen their 
negative appraisal of stressors (Cohen & Wills, 1985); they also 
exhibit a negative cognitive bias that may exacerbate negative 
appraisals (Hawkley & Cacioppo, 2010). Loneliness also reduces 
the availability of support to help the individual cope with their 
perception of the stressor and increases the likelihood of engaging 
in maladaptive coping strategies that can exacerbate its health 
impact. 

In the present data, loneliness was directly related to greater 
lifetime perceived stressor severity and poorer mental health (a 
main effect) but did not strengthen (i.e., moderate) associations 
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between lifetime stressor exposure and perceived stressor severity, 
or between perceived stressor severity and poorer health. Again, 
this finding suggests a disconnect between actual stressor exposure 
and perceived stressor severity insofar as people who were highly 
lonely, which tended to be the case particularly for our AU partici-
pants, had greater perceived stressor severity regardless of their 
degree of actual stressor exposure. When examining the associa-
tion between perceived stressor severity and mental health, we 
found that both perceived stressor severity and loneliness contrib-
uted unique variance to this outcome, highlighting each as distinct 
targets for intervention. 
Social support has been theorized to exert both main effects and 

moderating effects on stress and health (Cohen & Wills, 1985): 
Although greater social support may directly predict lower per-
ceived stress and/or better health, it is also proposed to weaken 
(“buffer”) the relation between stressor exposure and perceived 
stressor severity, and the relation between perceived stressor se-
verity and health impact. With reference to the former association, 
we indeed observed main effects where higher levels of appraisal, 
belonging, and tangible support were related to lower levels of 
lifetime perceived stressor severity. Moderating effects of ap-
praisal and tangible support were, however, in opposition to the 
expected buffering effect. In fact, the association between stressor 
exposure and perceived stressor severity was strongest for AU and 
NA participants reporting the highest appraisal and tangible sup-
port. With reference to the association between perceived stressor 
severity and health impact, there were no main effects of loneli-
ness or social support on physical health, or moderation effects on 
the stress-physical health link. For mental health, however, com-
bined moderation effects of appraisal support, belonging support, 
and tangible support with diagnosis were consistent with our 
hypotheses: The relation between perceived stressor severity and 
mental health was weaker at higher levels of social support and 
even nonsignificant for autistic people with the highest levels of 
support. 
This latter finding highlights the value of supportive relation-

ships for mental health in autism and points to the importance of 
having people to talk to (appraisal support), to do things with 
(belonging support), and to provide material aid (tangible support) 
for helping maintain wellbeing. However, the unexpected moder-
ating effect of appraisal and tangible support on the relation 
between lifetime stressor exposure and perceived severity requires 
further consideration. In part, that relations between stressor expo-
sure and perceived stressor severity were stronger in those with 
higher levels of appraisal and tangible support likely reflects the 
aforementioned observation that AU participants (more likely to 
score in the lower tertiles for each type of social support) tended to 
perceive stressors as more stressful even when they did not experi-
ence more of them. Buffering effects are highly sensitive to statis-
tical approach, measurement tools, populations, and needs evoked 
by the stressor (Cohen & Wills, 1985). It must also be considered 
that for all participants alike, having more social support might not 
reduce the likelihood that stressors encountered would be per-
ceived as stressful. There are a multitude of ways that perceived 
social support can fail to manifest in actual support (Schwarzer & 
Leppin, 1991). Aside from over- or underestimations of existing 
support, there may be discrepancies in individuals’ ability to mobi-
lize support or in the nature of the support mobilized. Some of 
these scenarios may reflect stress incurred by the social support 

itself or by the process of accessing it. More broadly, these find-
ings highlight that social relationships are not always beneficial as 
assumed and that additional research is needed to examine differ-
ences between perceived support, actual support, ability to mobi-
lize support, the effects of approach on support received, and the 
efficacy/cost of accessing support, especially in autism. 

Notably, diagnosis was directly related to mental health, as 
opposed to strengthening its association with perceived stressor se-
verity. In fact, diagnosis made this association more tenuous, which 
may, again, reflect the importance of additional variables that render 
the association between stressor perception and mental health less 
predictable in autism. Correlation coefficients and significance val-
ues for the association between diagnosis and mental health changed 
markedly depending on the second moderator in the model: When 
diagnosis was modeled in conjunction with loneliness, loneliness 
explained more of the variance in mental health. Indeed, our post 
hoc mediation analysis revealed that being autistic was significantly 
associated with greater loneliness and lower levels of appraisal, 
belonging and tangible support. The relationship between autistic 
status and poorer mental health was mediated by loneliness. 

This mediation effect, along with other studies highlighting the 
role of loneliness in psychopathology in autism (e.g., Cassidy et 
al., 2018), emphasizes the importance of helping autistic people 
form supportive relationships. Although social support did not 
weaken the association between stressor exposure and perceived 
severity, all three types of support were associated with greater 
perceived stressor severity which, as we previously noted, was 
related to poorer mental health. Furthermore, each type of support 
reduced the negative impact of stressor severity on mental health. 
The gap between perceiving support and benefiting from it, 
though, suggests the need for interventions that focus on both 
being aware of and also effectively accessing support. 

Strengths, Limitations, and Future Directions 

To our knowledge, the present study is the first to comprehen-
sively assess stressors experienced by autistic individuals over the 
lifespan, to examine associations between stressor exposure and 
health, and the influence of loneliness and social support on said rela-
tions. However, several limitations should also be noted. First, given 
the cross-sectional nature of this study, conclusions regarding direc-
tionality and causality cannot be made. Relatedly, a second limitation 
is that lifetime stress data were based on self-report, which could be 
subject to cognitive, memory, and reporting biases (Slavich & Auer-
bach, 2018), which for instance might occur if participants in greater 
distress were inclined to remember more stressful life events. In com-
parison with other stress assessment tools, the STRAIN has demon-
strated greater consistency over time and greater predictive value for 
independent, investigator-assessed outcomes (Monroe & Slavich, 
2020); moreover, it assesses moderate-to-major life stressors that 
research has shown can be reliably recalled. Nevertheless, to increase 
confidence in participant recall, future research could pair interview-
based assessment tools like the STRAIN with physiological indices 
of neuroendocrine functioning, which would also afford greater scru-
tiny of the mechanisms through which stress exposure and perception 
affect health (Shields & Slavich, 2017). Additionally, rather than 
general psychiatric and physical symptomatology, future research 
should examine the predictive utility of the STRAIN for specific 
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conditions and physiological indices of health, ideally within a longi-
tudinal design. 
To avoid multicollinearity when examining direct and indirect 

effects of specific stressors, we sequentially analyzed variables 
indexing physical and then mental health. Although this increased 
confidence in our statistical approach, future research could con-
sider these associations in a unified model. In addition, although 
we adjusted for multiple comparisons, false positives are possible 
and future studies could take a more targeted approach to address 
these issues. 
Stratifying analyses by sex was negated by the disproportionate 

representation of both NA and AU women. We know, however, 
that sex is associated with stressor exposure, stressor perception, 
and health outcomes (Slavich & Shields, 2018), so future studies 
should model effects of this variable and its interactions with diag-
nostic status. A bimodal distribution of female diagnoses exists 
where autism is diagnosed in young girls only when they present 
more stereotyped and obvious presentations, whereas individuals 
with more subtle difficulties and high cognitive ability are diag-
nosed much later, or indeed in adulthood (Lehnhardt et al., 2016). 
Our late-diagnosed sample may be less representative of autistic 
women diagnosed as children, as late diagnoses are suggestive of 
stronger verbal IQ, executive function, and camouflage skills (Hull 
et al., 2021). Given that camouflage is associated with deleterious 
health outcomes (Cage & Troxell-Whitman, 2019), its interaction 
with lifetime stress may be important to examine. The generaliz-
ability of the present results cannot be extended to autistic cohorts 
unrepresented here, including individuals with literacy difficulties, 
without technological access, and those with intellectual disability. 
In predicting health outcomes, there may be less traditional, au-
tism-specific stressors which should be accounted for and whose 
impact may vary in accordance with sex and other intrapersonal 
factors, such as executive function, adaptive abilities, and emotion 
regulation skills. 
Broadly speaking, a comprehensive portrait of the health dispar-

ity between autistic and nonautistic individuals requires consider-
ing a multitude of interacting variables, from the genome to 
metabolic function to the social environment in which autistic peo-
ple live (Botha & Frost, 2020; Tye et al., 2019). Such work should 
also delineate the contributions of variables that are strongly corre-
lated with stressor exposure, such as socioeconomic status and 
health behaviors (Cohen et al., 2010), and which may contribute to 
differences in stress exposure, stress perception, and health in both 
autistic and nonautistic individuals. Adult socioeconomic status 
and health behaviors, along with perceptions of stress, are embed-
ded in a trajectory reaching back to childhood and involving neu-
rodevelopment (Nurius et al., 2019). A more complete 
understanding of adult wellness, illness, and psychopathology in 
autism, through the lens of stress exposure, should consider such 
factors and their neurobiological and psychological consequences. 

Conclusion 

Notwithstanding these limitations, this study is, to our knowl-
edge, the first to comprehensively assess the lifetime stressor ex-
posure profiles of autistic individuals and examine factors 
moderating and mediating relations between lifetime stressor ex-
posure and mental and physical health. As hypothesized, we found 
that autistic adults experience greater exposure to many types of 

life stressors and perceive those stressors as more severe. The rela-
tive importance of perceived stressor severity over actual exposure 
highlights the potential for targeting stress appraisal to help reduce 
the negative effects of stress in autistic individuals. Moreover, our 
findings showing that loneliness and social support influence the 
negative effects of perceived stressor severity on health suggest 
the potential importance of targeting these processes to enhance 
health in autism. Looking forward, future research should continue 
using methodologically and conceptually rigorous instruments for 
assessing lifetime stress exposure and further examine the multile-
vel mechanisms by which life stressors might contribute to ele-
vated morbidity and mortality risk in autism. 
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