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Abstract

Previous studies have reported reduced quality of life in autism. Improving quality of life for autistic people is,
therefore, a key priority for clinical research and practice. However, the relative impact of core autism traits (e.g.
social-communication difficulties), as compared to associated mental health symptoms (e.g. anxiety, depression) on
quality of life remains poorly understood. This is despite at least 20%—50% of autistic individuals experiencing associated
anxiety and/or depression symptoms. Hence, we measured subjective quality of life in 573 six to thirty-year-olds
(autism spectrum disorder N=344), using two widely validated questionnaires. Adults self-reported on the World
Health Organization Quality of Life—Brief instrument. Parents of children/adolescents completed the Child Health and
lliness Profile. We assessed individual variability across both measures and modelled associations between quality of
life, core autism traits, anxiety, and depression symptoms. Across both age groups and quality of life measures, autistic
individuals scored lower than comparison individuals, on average, particularly for physical health in adults (d=-1.24,
95% confidence interval: [-1.56, —0.93]) and school achievement for children/adolescents (d=-1.06, 95% confidence
interval: [-1.29, —0.84]). However, a notable proportion of autistic individuals (36%—71% across quality of life domains)
did not have reduced quality of life. Across ages and quality of life measures, severity of associated symptoms was
significantly related to reduced quality of life on several domains, after accounting for core autism traits. Most notably,
depression symptoms were related to reduced physical/psychological well-being in both adults (8 = —0.34) and children/
adolescents (8=-0.29, 95% confidence interval: [-0.36, —0.14]). For children/adolescents, anxiety symptoms (8= —0.28)
and core social-communication difficulties (8= —0.22) were also related to subjective quality of life outcomes. Overall,
findings indicate that not all autistic individuals experience reduced subjective quality of life. Variability in quality of life
is significantly influenced by associated symptoms, across developmental stage. This may provide a tractable target for
mental health services to improve quality of life for autistic individuals over the lifespan.

Lay abstract
Previous studies suggest that some autistic individuals report lower satisfaction, or well-being, with different aspects
of everyday life than those without autism. It is unclear whether this might be partly explained by symptoms of anxiety
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and/or depression, which affect at least 20%—50% of autistic people. In this study, we measured individual differences
in well-being in 573 six to thirty-year-olds with and without a diagnosis of autism. We investigated whether individual
differences in well-being were explained by autism traits (e.g. social-communication difficulties) and/or anxiety and
depression symptoms. We showed that, though well-being was lower for some autistic individuals, compared to those
without autism, many autistic individuals reported good well-being. Where well-being was reduced, this was particularly
explained by depression symptoms, across all ages. For children/adolescents, anxiety and social-communication difficulties
were also related to some aspects of well-being. Our study suggests that support and services for improving mental

health, especially depression symptoms, may also improve broader outcomes for autistic people.
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Introduction
Defining quality of life

Quality of life (QoL) is a fundamental outcome measure
across psychiatry and healthcare, as recognised by the UK
National Institute for Health and Care Excellence and
World Health Organization (Mukuria et al.,, 2015;
Provenzani et al., 2020; World Health Organization, 1998).
Recently, QoL has also been identified as a gold standard
for assessing well-being in autism — an outcome measure
prioritised by autistic people and their families
(McConachie et al., 2015). QoL can be defined as an indi-
vidual’s satisfaction with their position in life, linked with
their context, goals, expectations, standards and concerns
(World Health Organization, 1998). Its multifaceted nature
means that QoL cannot easily be reduced to a single score
and must be considered across several domains, from
physical and psychological health to social relationships.
Subjective well-being may vary across these domains,
each of them influenced by different contributing factors.

QoL in autism

Accumulating evidence suggests that some autistic indi-
viduals experience reduced QoL, as compared to neuro-
typicalindividuals and those with otherneurodevelopmental
conditions, including attention deficit/hyperactivity disor-
der (ADHD; Barneveld et al., 2014; van Heijst & Geurts,
2015). This emphasises that improving QoL outcomes in
autism is a key priority for clinical research and practice.
Nevertheless, it must be acknowledged that the experi-
ences of autistic people vary substantially (Howlin & Moss,
2012). For example, while many individuals remain highly
dependent on their families or support services into adult-
hood, others live independently — maintaining supportive
relationships and regular employment (Howlin et al., 2004).
Historically, studies that have highlighted such variability in
the outcomes of autistic people have largely focused on
objective QoL (see Henninger & Taylor, 2012 for a review).
This means that they considered quantifiable, ‘normative’
markers of outcome, such as number of friendships, form of
employment and contact with services (Billstedt et al., 2011;

Bishop-Fitzpatrick et al., 2016; Steinhausen et al., 2016).
The focus on objective QoL may be partly explained by the
lack of available measurement tools for assessing subjective
QoL in autism that are suitable for all ability levels and
developmental stages (Ayres et al., 2018). However, the
very definition of QoL emphasises its subjective nature,
reflecting an individual’s perceptions of their well-being
(i.e. how satisfied they are with their friendships, employ-
ment etc.; Coghill et al., 2009). Thus, there has been a more
recent shift towards establishing individual variability in
subjective QoL in autism and identifying the factors that
may explain why a proportion of autistic individuals experi-
ence QoL reductions.

Existing research regarding subjective QoL outcomes
would indicate that, on average, autistic people experience
lower subjective well-being than neurotypical individuals,
with a large effect size (d=—0.96; van Heijst & Geurts,
2015). This pattern of findings has been particularly reported
for QoL domains indexing satisfaction with social relation-
ships (e.g. feeling supported by friends/peers; Graham
Holmes et al., 2020; Mason et al., 2018; Moss et al., 2017),
psychological health (e.g. positive/negative affect, self-
esteem, cognition; Hong et al., 2016) and — for autistic
young people — school functioning (Kuhlthau et al., 2013).
However, as with objective QoL outcomes, there may be
substantial individual variability in the subjective well-
being of each autistic person. This variability may also
reflect the ‘person-environment fit’, or balance between
objective (i.e. societal demands, expectations, accommoda-
tions) and subjective (i.e. individuals needs and preferences)
outcomes (Billstedt et al., 2011; Henninger & Taylor, 2012).

Factors associated with subjective QoL in
autism

Notably, establishing the clinical determinants of subjec-
tive QoL reductions is essential for identifying where inter-
ventions and support would best be targeted to improve
outcomes for some autistic people. Several studies have
noted that higher severity of core autism traits, such as
social-communication difficulties, are significantly associ-
ated with reduced subjective QoL in individuals with and
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without autism (Chiang & Wineman, 2014; de Vries &
Geurts, 2015; Pisula et al., 2015; van Steensel et al., 2012).
In addition, other factors highly implicated in autism, such
as differences in executive functioning and sensory pro-
cessing sensitivities, may also be related to QoL (de Vries
& Geurts, 2015; Dijkhuis et al., 2016; Lin & Huang, 2019).

However, far fewer studies have investigated the impact
of associated mental health symptoms on QoL in autism.
This is despite the fact that ~20%—-50% of autistic people
experience associated symptoms of anxiety and/or depres-
sion (Hollocks et al., 2019; Lai et al., 2019; Simonoff et al.,
2008). Furthermore, strong relationships have been identi-
fied between mental health symptoms and QoL in the wider
population (Rapaport et al., 2005). Considering this, there
has been a recent call for research based on well-character-
ised samples of individuals, varying in severity of neurode-
velopmental/neuropsychiatric symptoms, to identify how
QoL may be attributable to specific symptom dimensions
that frequently co-occur (Jonsson et al., 2017).

Some existing research has begun to indicate relation-
ships between associated mental health symptoms and fac-
ets of QoL in autism. For instance, elevated anxiety has
been found to relate to increased physical health problems,
including chronic gastrointestinal symptoms, in young
people with autism (Mazurek et al., 2013). In longitudinal
models, anxiety and depression symptoms early in devel-
opment have also been linked to lower life satisfaction,
greater social difficulties and reduced adaptive functioning
by adulthood (Gotham et al., 2015). Furthermore, current
mental health diagnoses are associated with subjective
QoL in autistic adults, across domains of physical, psycho-
logical, social and environmental well-being, as rated with
the World Health Organization Quality of Life—Brief
instrument (WHOQoL-BREF; Mason et al., 2018).
Generalised internalising problems are also associated
with general subjective satisfaction and physical/psycho-
logical QoL during childhood, indexed with the Child
Health and Illness Profile (Kuhlthau et al., 2013).

Nevertheless, we note some issues that require further
investigation. First, previous studies have often utilised clini-
cal or diagnostic cut-points to determine whether associated
symptoms are absent or present — an approach which may
underestimate the impact of these symptoms on QoL. Indeed,
there are several diagnostic challenges to identifying co-
occurring mental health/neurodevelopmental symptoms,
meaning some individuals never receive a formal diagnosis
and therefore remain underrepresented in such research
(Hollocks et al., 2019; White et al., 2009). Second, where
existing research has taken a dimensional approach to assess
the impact of associated symptoms on QoL, across their full
range of severity, other factors like core autism traits are not
consistently controlled for in analyses (Adams et al., 2019)
and/or internalising and emotional problems are considered
as a general, unitary construct. This means that it is not pos-
sible to estimate the added impact of anxiety and/or depres-
sion symptoms in autism, over and above other factors

known to influence QoL. Last, almost all existing studies
have focused on single age groups, predominantly children
(Bishop-Fitzpatrick et al., 2018), even though autism is a
lifelong condition for which QoL reductions have been
shown to persist into later adulthood (Graham Holmes et al.,
2020; Mason et al., 2019; van Heijst & Geurts, 2015).

Hence, in this study, we aimed to investigate (1) individ-
ual variability in QoL among children, adolescents and adults
on the autism spectrum, across several domains; and (2) their
relationship with varying levels of core autism traits and
associated symptoms of anxiety and depression. We
addressed our aims using data from the European Autism
Interventions Multicentre Study for Developing New
Medications (EU-AIMS) Longitudinal European Autism
Project (LEAP; Charman et al., 2017; Loth et al., 2017) —a
well-characterised cohort of autistic males and females,
diverse in age (6—30years) and 1Q (50-148). Based on the
previous literature reported above, we predicted that autistic
individuals would score lower for QoL than comparison
individuals, but that we may also detect substantial individ-
ual variability in subjective QoL reports. In addition, since
associated mental health symptoms have a strong impact on
QoL in the wider population, we predicted that anxiety and/
or depression symptoms would explain significant variance
in QoL, even after accounting for core autism traits.

Methods

Participants

This study is based on data from the EU-AIMS LEAP
cohort (please see Charman et al., 2017; Loth et al., 2017).
A total of 573 males and females with and without a diag-
nosis of autism spectrum disorder (ASD N=344), aged
6-30years and with IQ of 50-148 and available QoL data
were included. Participant characteristics and measures
included in the current study are shown in Table 1.

ASD and comparison groups did not significantly differ
by sex ( )((21‘573) =1.80, p=0.18, $=0.06) and differed only
nominally on age (Z=1.95, p=0.05, d=-0.16, 95% confi-
dence interval (CI): [-0.33, 0.00]). Average 1Q was signifi-
cantly lower in the ASD group than the comparison group
(Z=3.85, p<0.001, d=-0.32, 95% CI: [-0.49, —0.15]),
though both ASD and comparison groups included indi-
viduals with mild intellectual disability (IQ=<75) in the
child/adolescent (but not adult) age range. This study was
approved by ethics committees at each participating site
and informed consent/assent was obtained from all partici-
pants and their parents, where applicable.

Materials and procedures

QoL measures. We administered two widely used QoL
measures — in adults without intellectual disability, the
26-item self-report WHOQoL-BREF (The WHOQoL
Group, 1996) and, for children and adolescents, the
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45-item parent-report Child Health and Illness Profile—
Child Edition (CHIP-CE; Riley et al., 2004).

The WHOQoL-BREF is currently one of the only QoL
tools that has been validated for use with autistic adults
without intellectual disability (Hong et al., 2016;
McConachie et al., 2018). It assesses QoL across four
domains: Physical Health (7o what extent do you feel that
physical pain prevents you from doing what you need to
do?); Psychological Health (How much do you enjoy your
life?); Social Relationships (How satisfied are you with the
support you get from your friends?); and Environment (7o
what extent do you have the opportunity for leisure activi-
ties?). 106 autistic adults and 86 neurotypical adults, aged
18-30years and with 1Q> 75, completed the WHOQoL-
BREEF. Scores were transformed to a 0—100 scale for com-
parability with previous reports. Higher scores indicate
better QoL. If <20% of values within a domain were miss-
ing (Physical Health N=81, Psychological Health N=82),
we imputed them by taking the mean of non-missing val-
ues within that domain, as per the official scoring manual.

The CHIP-CE is a commonly administered parent-
report tool that measures QoL across five domains: physi-
cal/psychological Comfort (How often did your son/
daughter have pain that really bothered him/her?);
Satisfaction (How often does your son/daughter feel
happy?); Resilience (How often does your son/daughter
have an adult he/she can go to for help with a real prob-
lem?); Risk Avoidance (How often does your son/daughter
do things that are dangerous?); and Achievement (How
did he/she do in his/her schoolwork?). We administered
the CHIP-CE to parents of 381 children and adolescents —
146 aged 6-11years (ASD N=91) and 235 aged 12—
17years (ASD N=147), including 51 individuals with
1Q =75 (ASD N=37). We report mean scores, with higher
scores reflecting better QoL. Imputation of missing values
was not necessary for any domain.

Core autism traits. To measure the impact of current, core
autism traits on QoL, we administered the Social Respon-
siveness Scale—Second Edition (SRS-2; Constantino &
Gruber, 2012). We chose this measure because it has been
validated for use across a wide age range (e.g. 630 years).
Higher scores (sex-specific 7-norms) indicate more severe
difficulties. A self-report version was administered for all
adults (i.e. ASD and comparison) aged 18-30years and a
parent-report version for all autistic individuals, as well as
comparison individuals aged 6—17 years.

In the child/adolescent group, we also conducted supple-
mentary analyses (Supplementary Table 3), using the Short
Sensory Profile (SSP; Tomchek & Dunn, 2007) to index
sensory processing differences commonly associated with
autism that have been shown to relate to QoL. The SSP was
completed by parents across all ages in the ASD group and
ages 6—17years in the comparison group, with lower scores
indicating more sensory processing differences.

Associated symptom measures. Finally, we used the Devel-
opment and Wellbeing Assessment (DAWBA; Goodman
et al., 2000) to index anxiety and depression symptoms.
We chose this measure because it assesses diagnostically
relevant psychopathology and can be administered reliably
to multiple informants (e.g. self and parent). Final scores
result from the best available information —in N=152, two
informants (self and parent) were available, with the
DAWBA providing a combined score, weighting both
respondents’ answers. In N=113 self-report and N=215
parent-report only were available. Scores reflect symptom
severity, ranked ordinally from 0 to 5. For anxiety, where
multiple diagnoses were evaluated, we computed an
overall score in accordance with Goodman et al. (2011),
by deriving each participant’s highest score across indi-
vidual anxiety disorders (separation anxiety, specific pho-
bia, social phobia, generalised anxiety, panic disorder,
agoraphobia, obsessive-compulsive disorder, post-trau-
matic stress disorder). Thus, the overall anxiety scale cor-
responds to the form of anxiety that the individual
expresses most prominently.

In the supplement (Supplementary Table 3), we addi-
tionally included DAWBA-rated ADHD symptoms for the
child/adolescent group, since ADHD symptoms have been
shown to relate to QoL in autistic young people and chil-
dren with a primary diagnosis of ADHD are reported to
experience QoL reductions.

Statistical analysis

Data were analysed using RStudio®, Version 3.5.1. As the
DAWBA is rated on an ordinal scale, we used non-para-
metric statistics for group comparisons (Mann—Whitney)
and correlations (Spearman’s r ). Bonferroni correction for
multiple comparisons was applied throughout.

First, we assessed mean group differences in QoL scores
between ASD and comparison groups, across each domain
of the WHOQoL-BREF for adults aged 18-30years and
the CHIP-CE for children/adolescents aged 6—17years,
respectively. We then examined individual variability in
QoL within the adult and child/adolescent subsamples from
the ASD group, by calculating each individual’s score from
the comparison group mean for each QoL domain. We used
this criterion to quantify the proportion of autistic individu-
als scoring within or outside of 1 and 2 standard deviations
from the comparison group mean.

Finally, we used linear regression models (‘/m’, func-
tion) to establish associations between QoL and core
autism traits, anxiety and depression symptoms in the
adult and child/adolescent subsamples from the ASD
group. QoL domains from the WHOQoL-BREF for the
adult sample and the CHIP-CE for the child/adolescent
sample, respectively, were entered as dependent variables.
Independent variables across all models were age, 1Q,
sex, core autism traits (SRS-2) and associated symptoms
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Table 2. Descriptives and group comparisons for QoL domains.

(a) WHOQoL-BREF (adults 18-30years)

ASD Comparison V4 p d[95% CI]

N M (SD) Range N M (SD) Range
Physical Health 106 66.17 (16.00) 14-96 86  83.13(9.96) 54-100 7.72  <0.001% —].24 [-1.56, —0.93]
Psychological Health 106 55.09 (18.06) 4-100 86 7138 (14.14) 25-100 6.69 <0.001* -0.99 [-1.29, -0.69]
Social Relationships 105 50.61 (21.34) 0-92 86  73.35(17.43) 17-100 7.17  <0.001% —].16 [-1.46, —0.85]
Environment 64 63.64(15.92) 31-97 47  71.81 (15.59) 28-100 271 0.007**  -0.52 [-0.90, —0.14]
(b) CHIP-CE (Children/Adolescents 6—17 years)
Satisfaction 238 3.50 (0.64) 1.67-5.00 143 4.04 (0.47) 2.33-5.00 825 <0.00I** -0.93[-1.15,-0.71]
Comfort 238 4.18 (0.50) 2.83-5.00 143 4.53(043) 3.00-5.00 7.5 <0.001* -0.74[-0.95, -0.52]
Resilience 238 3.82(0.48) 2.50-5.00 143 4.05(0.45) 2.50-4.88 4.57 0.006%*  -0.49 [-0.70, -0.28]
Risk Avoidance 236 4.08 (0.52) 2.62-500 142 4.38(042) 2.12-5.00 5.69 <<0.001*** -0.62[-0.83, —0.41]
Achievement 223  3.06 (0.65) 1.12-4.62 140 3.72 (0.57) [.62-5.00 8.92 <0.001** —1.06 [-1.29, -0.84]

ASD: autism spectrum disorder; Cl: confidence interval; WHOQoL-BREF: World Health Organization Quality of Life—Brief instrument; CHIP-CE:

Child Health and lliness Profile.

*p < 0.01, ¥*p <0.006 (significant after Bonferroni correction; p=0.05/9).

(DAWBA anxiety, depression). To be included in this
analysis, individuals had to have available data for all
variables in the regression model.

Results

Group comparisons on QoL

First, to establish whether results from the current sample
replicated previous studies showing reduced QoL in autism,
we compared average QoL scores for the ASD and com-
parison groups. Across both age groups, on both QoL
measures, autistic individuals (as a group) scored signifi-
cantly lower for QoL than comparison individuals (Table 2;
Figure 1). Removing individuals with IQ <75 (N=51)
from both ASD and comparison groups did not change the
pattern of results, nor significance.

The strongest effect size for the difference in QoL between
ASD and comparison adults was on the WHOQoL-BREF
Physical Health domain (Z=7.72, p<0.001, d=—1.24, 95%
CI: [-1.56, —0.93]). The strongest effect size for the differ-
ence between ASD and comparison children/adolescents
was on the CHIP-CE school Achievement domain (Z=8.92,
p<0.001, d=—1.06, 95% CI: [-1.29, —0.84]).

Individual variability in QoL

Nevertheless, as highlighted by the individual data
points presented in Figure 1, there was notable indi-
vidual variability in QoL scores within both the ASD
and comparison groups. Across WHOQoL-BREF
domains, between 34.9% (Physical Health) and 54.7%
(Environment) of autistic adults scored within 1 stand-
ard deviation of the comparison group mean (please see
Figure 2). Similarly, across CHIP-CE domains, 43.0%

(Achievement) to 66.8% (Resilience) of autistic chil-
dren/adolescents scored within 1 standard deviation of
the comparison group mean.

In contrast, some autistic individuals did have notable
QoL reductions, scoring >2 standard deviations below
the comparison group mean. Averaging across WHOQoL-
BREF domains, this applied to 22.0% of autistic adults;
and averaging across CHIP-CE domains, 18.5% of chil-
dren/adolescents. Descriptives for the characteristics of
individuals from the ASD group who scored within or
above 1 standard deviation, as compared to those who
scored below 1 standard deviation from the comparison
group, are presented in Supplementary Table 2.

Of note, we confirmed that QoL scores in our comparison
group corresponded to existing published norms (Hawthorne
etal., 2006; Riley et al., 2001), except for CHIP-CE Comfort
(comparison group scored higher than norms) and
Achievement domains (lower than norms; Supplementary
Table 1), indicating that our results were not driven by a par-
ticularly low- or high-scoring comparison group.

The influence of core autism traits and
associated anxiety/depression symptoms
on QoL

Considering the significant individual variability in QoL
identified in the previous section, we assessed how this vari-
ability may be related to severity of core autism traits and
associated anxiety and depression symptoms, within the
adult and child/adolescent subsamples from the ASD group.
Regression coefficients and model fit statistics are shown in
Table 3. Overall, regression models were significant for all
WHOQoL-BREF and CHIP-CE domains, except WHOQoL
Environment.
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WHOQoL-BREF: adults 18-30years. For autistic adults,
associated depression symptom severity was the only sig-
nificant predictor of reduced QoL, after holding age, 1Q,
sex, core autism traits and anxiety symptoms constant.
Significant associations between increasing depression
symptoms and reduced QoL were apparent across WHO-
QoL-BREF domains of Physical Health (8=-0.38,
p=0.001, 95% CI for g: [-0.40, —0.10]), Psychological
Health (8=-0.34, p=0.002, 95% CI for 8: [-0.37, —0.08])

and Social Relationships (8=—0.40, p <0.001, 95% CI for
B: [-0.44,-0.12]).

CHIP-CE: children/adolescents 6—17years. Similar to findings
from the adult group, in the child/adolescent sample, associ-
ated depression symptom severity was a significant predic-
tor of reduced physical/psychological Comfort (f=—0.29,
p<<0.001, 95% CI for B: [-0.36, —0.14]), after holding age,
1Q, sex, core autism traits and anxiety symptoms constant.
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Anxiety symptoms were also significantly associated with
reduced physical/psychological Comfort in this age group
(B=-0.33, p<0.001, 95% CI for B: [-0.35, —0.15]), hold-
ing other factors constant.

Furthermore, both anxiety (8=-0.28, p<0.001, 95%
CI for B: [-0.34, —0.12]) and depression symptoms
(B=-0.28, p<0.001, 95% CI for B: [—0.38, —0.14]) sig-
nificantly contributed to decreased overall Satisfaction and
depression symptoms to reduced Resilience (8=-0.22,
p=0.003, 95% CI for g: [—0.32, —0.07]).

In terms of core autism traits, higher SRS-2-rated diffi-
culties were significantly related to decreased QoL on the
CHIP-CE Satisfaction (8=—0.22, p <0.001, 95% CI for g:
[-0.37, —0.08]) and Achievement domains (8=—0.34,
p<0.001, 95% CI for g: [-0.48, —0.20]).

Finally, considering demographic factors, higher 1Q
was significantly related to higher scores on the
Achievement domain (8=0.34, p<0.001, 95% CI for B:
[0.22, 0.50]) and older age with decreased Resilience
(B=-0.23, p=0.002, 95% CI for B: [-0.39, —0.09]) but
increased Risk Avoidance (8=0.24, p <0.001, 95% CI for
B:[0.11, 0.40]). All these effects survived Bonferroni cor-
rection — additional, nominally significant results (p < 0.05
threshold) are flagged in Table 3. Supplementary analyses
including SSP-rated sensory processing and DAWBA-
rated ADHD symptoms for the child/adolescent group are
presented in Supplementary Table 3.

Discussion

Individual variability in QoL in autism

This study is one of the first to demonstrate individual
variability in QoL in autism, alongside group-level com-
parisons, across children, adolescents and adults, includ-
ing those with mild intellectual disability. At the group
level, QoL was significantly lower for autistic individuals,
across all age groups, than comparison individuals. The
area of QoL most reduced for autistic adults was physical
health and, for children and adolescents, school achieve-
ment. Yet, analyses also revealed that, at the individual
level, a notable proportion of autistic individuals in this
study did not experience reduced QoL. In other words,
many autistic individuals (36%—71% across QoL domains)
reported, or were reported to have, a good QoL (according
to thresholds on the subjective QoL measures utilised here)
—emphasising the importance of accounting for subjective
satisfaction when assessing outcomes in autism (Henninger
& Taylor, 2012).

Our findings extend reports of individual variability in
objective QoL in autism (Billstedt et al., 2011; Bishop-
Fitzpatrick et al., 2016; Howlin et al., 2004), highlighting
that variability is also prominent for subjective QoL.
Therefore, group-level findings reported in QoL studies
cannot be generalised to a/l autistic individuals. Moreover,

understanding the strengths and protective factors that pro-
mote good QoL for some autistic individuals could inform
best practice for improving QoL in those for whom it is
reduced. For instance, access to social support and engag-
ing in leisure activities and physical exercise have been
shown to promote good QoL for some autistic people
(Bishop-Fitzpatrick et al., 2017; Hamm & Yun, 2019;
Mason et al., 2018; Renty & Roeyers, 2006). Overall, the
investigation of individual differences in this study was
aided by the multi-domain structure of the QoL instruments
administered, which are invaluable for informing individu-
alised intervention and support, since they identify what a
good outcome means for each individual and the specific
areas they may be struggling most (Coghill et al., 2009).

Associated symptoms negatively impact QoL in
autism, across development

Accordingly, though some autistic individuals report a QoL
comparable to the majority of neurotypical individuals, it is
important to understand the clinical determinants driving
reduced QoL for those who do not. Results of this study
showed that, across ages and different QoL measures (i.e.
adults and children/adolescents; WHOQoL-BREF and
CHIP-CE), higher severity of depression symptoms was sig-
nificantly related to reduced QoL in individuals with ASD.
Most notably, depression symptoms were strongly related to
both physical and psychological well-being in adults
(WHOQoL-BREF Physical/Psychological Health domains)
and children/adolescents (CHIP-CE Comfort domain).
These findings are consistent with previous reports
from general population samples, showing that depres-
sion symptoms are a key driver of QoL reductions
(Rapaport et al., 2005; Roberts et al., 2014). In addition, it
is noteworthy that depression symptoms were associated
with physical, as well as psychological, well-being across
age groups. Higher rates of physical health problems,
such as epilepsy, gastrointestinal issues and inflammatory
conditions, have been reported in ASD, as compared to
the general population — likely underpinned by genetic
and other biological factors (Bauman, 2010; Croen et al.,
2015). Some physical health concerns commonly associ-
ated with autism, such as weight gain and sleep distur-
bance, may also be elevated as a side effect of medication
use (Howes et al., 2018). Nonetheless, the increasingly
acknowledged interconnection between mental and physi-
cal health indicates that mental health symptoms, like
depression, may exacerbate physical health concerns and
vice versa (Firth et al., 2019). Furthermore, mental health
problems may present a barrier to accessing services (e.g.
anxieties around healthcare settings, mental health per-
ceived as ‘challenging behaviour’), increasing unmet
healthcare needs (Doherty et al., 2020; Mason et al., 2018;
Nicolaidis et al., 2013). Therefore, a targeted focus on
improving mental health for autistic individuals may also
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aid in the wider management of physical health concerns
commonly experienced in autism and individuals’ subjec-
tive satisfaction with their physical well-being.

Further to depression symptoms, in the child/adolescent
group, we also identified relationships between anxiety
and ADHD symptoms with QoL. First, increasing anxiety
symptoms were significantly related to lower physical/
psychological well-being and poorer overall satisfaction in
this age group. Second, higher ADHD symptom severity
was related to significantly reduced risk avoidance
(Supplementary Table 3). It is possible that the relation-
ships between associated symptoms and QoL reported
here may be equally applicable to other neurodevelopmen-
tal conditions. For example, in accordance with the current
report, a previous study of children with a primary diagno-
sis of ADHD showed that ADHD symptom severity was
strongly, negatively related to risk avoidance and school
achievement, also rated by the CHIP-CE (Coghill &
Hodgkins, 2016). Thus, relationships between specific
symptom dimensions and QoL outcomes may cross diag-
nostic boundaries — a hypothesis that requires future
research including multiple diagnostic groups (e.g. ASD,
anxiety/depressive disorders and ADHD) to be assessed in
full. In addition, the fact that we did not identify associa-
tions between anxiety and QoL in the adult group in regres-
sion models, after holding other factors constant (in
contrast to some previous reports; Lin & Huang, 2019;
Smith et al., 2019), may further highlight the importance
of considering the role and impact of depression symptoms
for autistic adults. For instance, associations between anxi-
ety and QoL could be partly mediated by co-occurring
depression in some autistic adults, yet depression symp-
toms have rarely been assessed in previous reports.

As noted in the introductory section, previous studies
that have also demonstrated significant associations
between depression and QoL in autism have focused on
individuals who meet diagnostic threshold for mental
health symptom severity and/or are recruited from clinical
settings (Mason et al., 2018, 2019; Park et al., 2019). The
current findings demonstrate that symptoms which do not
meet threshold for a clinical diagnosis can still have a
notable impact on QoL, and therefore subtle/subthreshold
indications for mental health in autistic individuals need to
be routinely screened for and evaluated carefully.

Core autism traits are associated with aspects
of QoL in children/adolescents with autism

Aside from associated symptoms, there was some evi-
dence for a relationship between core autism traits and
QoL in this study, most prominently in children and ado-
lescents. For instance, higher social-communication diffi-
culties were associated with decreased overall satisfaction
and school achievement — the QoL domain within which
children/adolescents were also reported to experience the

lowest well-being. This pattern of results was true after
holding co-occurring anxiety and depression symptoms
constant, which is important to note since social function-
ing can be impacted by mental health (e.g. anxiety/low
mood leading to social difficulties; Cuve et al., 2018) and
vice versa (e.g. social withdrawal leading to anticipatory
anxiety/loneliness; Bellini, 2006; Hedley et al., 2018).

School settings are often large, complex social and sen-
sory environments, which can be challenging for some
young people on the autism spectrum. Many autistic young
people face peer victimisation and bullying and report dif-
ficulties managing the pressures of the classroom environ-
ment (e.g. too fast-paced) and barriers for good
communication with teachers (Sproston et al., 2017; van
Roekel et al., 2010). Although around 71% of British chil-
dren diagnosed with ASD attend mainstream school and
spend most of their time in educational settings, there are
currently few consistent, formal regulations in place to sup-
port them (Mandy et al., 2016; National Autistic Society,
2019). Furthermore, though there is increasing evidence for
the potential effectiveness of school-based interventions to
support autistic young people, many of these are yet to be
translated to real-world practice (Anderson et al., 2017;
Sutton et al., 2018). Hence, it is imperative to continue to
develop strong research partnerships with schools to
robustly evaluate the feasibility and effectiveness of diverse
educational strategies for improving the QoL outcomes of
young people on the autism spectrum.

For the adult group, we found less convincing evidence
for relationships between core autism traits and QoL than in
children/adolescents, overall. A simple explanation for this
could be that the areas of QoL most affected by autism
traits in our children/adolescent group (e.g. school achieve-
ment) are not reflected in the WHOQoL-BREF, or that the
adult group did not include individuals with IQ <75 (who
may also present with more prominent autistic traits).
However, it is also possible that some autistic individuals
develop coping strategies for their difficulties associated
with autism, but become more vulnerable to mental health
problems across development. For instance, core autism
traits generally become apparent within the first 2—5 years
after birth. In contrast, associated symptoms, particularly
depression, seem to emerge most commonly from late
childhood and early adolescence (Ghaziuddin et al., 2002;
Mayes et al., 2011; van Steensel et al., 2011). Indeed, clini-
cal observations indicate that a proportion of autistic adults
develop strategies to manage or ‘camouflage’ (i.e. mask)
their difficulties associated with autism. In the long term,
camouflaging requires high emotional and physical exer-
tion — a previously reported risk factor for depression sever-
ity in autistic adults (Hull et al., 2017; Lai et al., 2017).

If valid, this interpretation implies that a decrease in
severity of difficulties associated with autism should not
be equated with QoL improvement, in the absence of direct
QoL measurement. Indeed, intervention success is often
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assessed according to proximal outcomes (e.g. symptom
reduction). However, more distal outcomes (e.g. QoL)
tend to suggest fewer treatment gains in the areas of every-
day functioning that may be particularly important to
many autistic people and their families (Fletcher-Watson
& McConachie, 2015; McConachie et al., 2015). For
example, though cognitive behavioural therapy (CBT) is
the most widely supported intervention approach for man-
aging anxiety symptoms in autism (Kreslins et al., 2015;
Sukhodolsky et al., 2013; White et al., 2018), improve-
ments in QoL following CBT are not consistently identi-
fied (Flygare et al., 2020; van Steensel & Bogels, 2015).
Nevertheless, given that mental health symptoms in
ASD can be modified by interventions, including CBT and
mindfulness-based therapies (Gaigg et al., 2020), targeting
these symptoms may hold potential for improving broader
QoL outcomes. As research efforts to modify and develop
novel interventions for improving mental health for autis-
tic people evolve (see Cooper et al., 2018; Russell et al.,
2019), our findings suggest that QoL is an informative out-
come measure, beyond symptom severity. In further sup-
port of this, there is existing evidence that diverse outcomes
measures in autism may have different contributing fac-
tors. For instance, previous data from the LEAP cohort
have shown that parent-rated adaptive functioning (i.e. the
ability to respond to ‘normative’ societal demands, such as
socialisation with peers and everyday skills like washing/
dressing) was predicted by core social-communication dif-
ficulties but not co-occurring mental health symptoms
(Tillmann et al., 2019), whereas here we demonstrate that
subjective QoL is strongly associated with mental health.
These contrasting findings highlight the need for multiple
measures of outcome in autism. Within such a framework,
QoL tools have the potential to inform individualised
approaches by indicating which outcomes are most mean-
ingful for each person and the areas in which they may be
experiencing most difficulties, thereby indicating primary
intervention targets — for example, managing physical
health problems or prioritising school-based support.

Strengths and limitations

This study has a major strength in its heterogencous sample
of well over 500 males and females with and without autism,
across developmental stage (6-30years) and of a wide 1Q
range (50—148). These sample characteristics made it pos-
sible to establish that associated symptoms, particularly
depression, are related to specific QoL outcomes in autism,
across all developmental stages and levels of functioning.
Nevertheless, we also note some limitations.

First, some authors have suggested that there may be
overlap between measures of mental health symptoms and
QoL measures (Coghill et al., 2009). In other words, it is
possible that associations between anxiety and/or depres-
sion symptoms with psychological well-being were present

because different questionnaire measures were indexing
the same, or similar, experiences. However, from a theo-
retical perspective, the wide-ranging areas of everyday life
and well-being that constitute QoL go beyond core psychi-
atric diagnostic criteria. In support of this, it should be
noted that associations were apparent between depression
symptoms and three out of four QoL domains of the
WHOQoL-BREF in autistic adults, not just the psychologi-
cal health domain. Similarly, depression symptoms were
related to overall satisfaction in children/adolescents, in
addition to physical/psychological health. This would sug-
gest that the impact of depression symptoms on QoL in
autism is more generalised, rather than specific to issues
directly reflecting mental health.

A second limitation is that a self-report QoL measure
was administered for adults without intellectual disability
and a different parent-report measure for children and ado-
lescents (including those with intellectual disability),
meaning results from the adult and child/adolescent sam-
ples were not directly comparable. Previous research sug-
gests that parents tend to rate the QoL of their son or
daughter lower than their son or daughter would rate them-
selves (Hong et al., 2016; Jonsson et al., 2017) and differ-
ent QoL measures use different item wordings for QoL
domains. The lack of direct comparability of QoL meas-
ures across age groups in currently available QoL tools
may reflect that priorities and concerns naturally evolve
across development and particular outcomes (e.g. ability
to complete schoolwork) are age-specific (Jonsson et al.,
2017). Partly as a result of methodological challenges per-
taining to age and development, there are currently few
widely validated QoL measures for autistic individuals,
particularly for those with mild intellectual disability and
where novel measures are being developed, they are cur-
rently designed for specific age groups (e.g. adults only).
The development of validated and robust QoL tools, acces-
sible for individuals with difficulties in reading compre-
hension and/or speech and language, is thus an important
area for future research (Ayres et al., 2018; McConachie
et al., 2018). Despite this limitation, we identified a similar
effect of depression symptom severity on physical and
psychological well-being, across ages and different QoL
measures. In addition, it was possible to collect self-report
data from autistic adults with 1Q > 75 in this study, further
supporting that self-report tools are a valid method for
assessing subjective QoL in ASD (Shipman et al., 2011).

Conclusion

At the group level, average QoL ratings were significantly
lower for autistic than comparison individuals, particularly
for physical health in adults and school achievement in
children and adolescents. This indicates that physical well-
being and school support are key priorities for clinical
research and practice, in the context ofautism. Nevertheless,
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at the individual level, a notable proportion of autistic indi-
viduals reported a good QoL. Where QoL was reduced,
this was most consistently accounted for by the severity of
associated mental health symptoms, across age groups and
QoL measures. In particular, associated depression symp-
toms impacted both physical and psychological well-being
in children, adolescents and adults on the autism spectrum.
In children and adolescents, anxiety, ADHD and core
social-communication difficulties were also related to spe-
cific QoL outcomes. Taken together, these findings show
that associated symptoms, particularly depression, must be
specifically evaluated and targeted in order to improve the
QoL outcomes of autistic people across development,
using individualised approaches.
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