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Abstract

Autistic adults frequently show increased physical or mental health conditions and impairments in social, occupational,
and other life domains. Accordingly, they often report reduced health-related quality of life. Yet, numerous barriers
prevent effective healthcare for autistic adults. To date, the impact of healthcare barriers on health-related quality of
life in autism has not been investigated. We, thus, sought to investigate the health-related quality of life of autistic adults
without intellectual disability in Germany and analyze previously reported and novel predictors of health-related quality
of life including healthcare barriers using multiple linear regression. Within a nationwide online survey, 311 autistic
adults completed the Short-Form Health Survey and the Barriers to Healthcare Checklist. Demographic, clinical, and
healthcare-related predictors were also assessed. Participants showed below-average mental and significantly reduced
physical health-related quality of life compared to a German normative sample. Several independent variables differentially
predicted mental and physical health-related quality of life. Healthcare barriers resulted as the only predictor, which
explained variations in both domains: the more barriers autistic adults experienced, the lower their mental and physical
health-related quality of life. Barriers emerged as the strongest predictor for mental health-related quality of life. Our
results raise awareness for the barriers autistic adults experience in getting appropriate healthcare and the possible
consequences for the individual. Improved healthcare access might contribute to better health-related quality of life in
autism.

Lay abstract

Health-related quality of life reflects a person’s perspective on their well-being in physical, mental, social, work-related,
and other aspects of health or life. Autistic adults typically report difficulties in many or all of these domains and, thus,
often experience their health-related quality of life being reduced. Nonetheless, they do not obtain the professional
support they need and report barriers to accessing or receiving appropriate healthcare. We know little about the
impact of barriers to healthcare on health-related quality of life in autistic adults. In the present study, 31 | autistic adults
without intellectual disability in Germany completed an online survey on their current health-related quality of life and
the number of barriers to healthcare they experience. In addition, they were asked about their personal and clinical
background as well as about the amount of healthcare and support they recently received. We investigated how this
information and, particularly, barriers to healthcare explained variations in individual levels of health-related quality of
life. We found that barriers to healthcare, compared to most other variables, were a strong predictor of health-related
quality of life: The more barriers autistic adults reported, the lower their experienced psychological and physical well-
being. To our knowledge, this is the first paper to examine the relationship between barriers to healthcare and health-
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related quality of life in autism. Our results suggest that healthcare providers need to become aware of the barriers
individuals with autism have in seeking and getting healthcare. Improved access to services might contribute to better

health-related quality of life in autistic adults.
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Introduction

Health-related quality of life (HRQOL) is a multi-faceted
construct that refers to the subjectively perceived well-being
in physical, mental, social, work-related, and other domains
of life (de Wit & Hajos, 2013). Considering the patient’s per-
spective and including these dimensions in the notion of
health represented a paradigm shift in healthcare, particu-
larly medicine (Bullinger & Quitmann, 2014), and was based
on the World Health Organization’s definition of health as “a
state of complete physical, mental, and social well-being and
not merely the absence of disease.” Meanwhile, HRQOL has
become increasingly important as a so-called “patient-
reported outcome” for various health conditions (Megari,
2013). As such, current guidelines also highlighted HRQOL
as an important outcome in autism spectrum disorder (ASD)
(National Institute for Health and Care Excellence [NICE],
2012), as autistic adults are often affected in social and work-
related domains of life (Espeloer et al., 2023; Howlin, 2013).
Regardless of considerable heterogeneity in the spectrum—
with some autistic adults living independently, being mar-
ried, and socially integrated—there is a ubiquitous need for
psychosocial support (David et al., 2022; Lord et al., 2022).
Compromised health, as indicated by increased rates of
somatic and mental illness, has been reported (Croen et al.,
2015; Kohane et al., 2012; Vohra et al., 2017; Williams &
Gotham, 2022). Thus, HRQOL represents a relevant out-
come in autistic adults, which—as a patient-reported out-
come that captures the first-person perspective and
strengthens the patient’s involvement—also addresses the
increased need of autistic adults for participation during
treatment (Duckert et al., 2023).

Although research in autistic adults—as opposed to
children—has only recently increased, there already is a
body of evidence on HRQOL in autistic adults (Ayres et al.,
2018; Kim & Bottema-Beutel, 2019; Mason et al., 2018;
Mason, Mackintosh, et al., 2019; van Heijst & Geurts,
2015). Overall, most international evidence suggests poorer
HRQOL in autistic adults (cf. Oakley et al., 2021). Current
evidence on HRQOL in autistic adults in Germany is lim-
ited to one study, which also reported reduced HRQOL in a
small sample of adolescents or young autistic adults
(Kamp-Becker et al., 2010). Studies on HRQOL in autistic
adults often differ in terms of sample size but also in the
outcome measure (Ayres et al., 2018; Evers et al., 2022).

The World Health Organization Quality of Life-BREF
(WHOQOL-Group, 1998) and Short-Form Health Survey
(SF-36/12/8; Ware & Sherbourne, 1992) are among the
most widely used generic HRQOL measures. Studies using
these measures in autistic adults showed particularly lower
outcomes in the domains of psychological health/ mental
HRQOL, physical health/ HRQOL, and social relation-
ships (e.g., Jennes-Coussens et al., 2006; Kamio et al.,
2013; Kamp-Becker et al., 2010; Mason et al., 2018; van
Heijst & Geurts, 2015). Existing meta-analyses, however,
strongly suggest that HRQOL can be considered generally
reduced in autistic adults regardless of such methodologi-
cal differences (van Heijst & Geurts, 2015).

In an attempt to understand this reduced HRQOL in
autistic adults, potential predictors have been investigated.
Demographic and autism-related variables are among the
most investigated predictors of HRQOL in autistic adults.
For example, (female) gender has often been associated
with reduced HRQOL (Braden et al., 2022; Kamio et al.,
2013; Khanna et al., 2014; Kniippel et al., 2018; Mason
et al., 2018), while age did not result as significant predic-
tor of HRQOL in recent meta-regression analyses (Kim &
Bottema-Beutel, 2019; van Heijst & Geurts, 2015). It has
been suggested that age at diagnosis is more critical to
HRQOL compared to chronological age, with a later diag-
nosis being associated with reduced HRQOL and more
negative outcomes possibly due to, for example, delayed
therapeutic effects or delayed access to specific healthcare/
support services (Atherton et al., 2022; cf. Mason et al.,
2018). Conversely, evidence on the predictive value of
autism severity on HRQOL has also been mixed or weak
(Kim & Bottema-Beutel, 2019; Leader et al., 2021; Renty
& Roeyers, 2006; van Heijst & Geurts, 2015). Oakley and
colleagues (2021) suggested that poorer HRQOL is not
linked to autism per se but rather comorbidity burden (i.e.,
rates of depression). This is in accordance with the clinical
observation that autistic adults often seek treatment not
due to their “autism,” but because of somatic or mental
health issues they experience. In fact, mental comorbidity,
in particular, has now almost consistently been found as a
significant negative predictor of HRQOL in autistic adults
(Deserno et al., 2019; Kniippel et al., 2018; Mason,
Mackintosh, et al., 2019; Park et al., 2019).

Despite increased comorbidity burden (Croen et al.,
2015; Kohane et al., 2012; Lai et al., 2019; Vohra et al.,
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2017; Williams & Gotham, 2022) and the predictive value
of comorbidity for HRQOL, numerous barriers to health-
care for autistic adults have been claimed, which hinder
effective care for autistic adults. These exist at individual
(e.g., communicative impairments in making appoint-
ments or describing symptoms), professional (e.g., lack of
knowledge or reluctance to treat autism), and system-
related levels (e.g., lack of services or inadequate services,
limited access to existing services; Brede et al., 2022;
David et al., 2022; Dern & Sappok, 2016; Duckert et al.,
2023; Mason, Ingham, et al., 2019). Vogan and colleagues
(2017) revealed that autistic adults with increased health
concerns often show high general service use and use of
emergency or inpatient care while reporting increased bar-
riers to healthcare and lower satisfaction with services
(also Gilmore et al., 2022). This suggests a healthcare sys-
tem that does not meet the needs of autistic adults. In fact,
barriers to accessing primary care in autism were signifi-
cantly associated with not attending specialist referral
when needed, requiring more intense treatment (e.g., sur-
gery), or with serious health conditions due to delayed
utilization of services (Doherty et al., 2022). Similarly,
Brede and colleagues (2022) suggested that regular mental
healthcare services do not adequately support or may even
harm autistic adults.

Thus, there is reason to believe that barriers to health-
care have a direct impact on the subjective well-being of
autistic adults. Unfortunately, statistical evidence on the
direct relationship between barriers to healthcare and men-
tal or physical HRQOL in autistic adults is lacking. A few
studies now suggested a positive correlation between
received family or social and other support—which often
compensates for healthcare disparitiecs—and HRQOL in
autistic adults (Bishop-Fitzpatrick & Rubenstein, 2019;
Charlton et al., 2023; Kamio et al., 2013; Khanna et al.,
2014; Leader et al., 2021; Mason et al., 2018; Renty &
Roeyers, 2006). Yet, there is only little evidence on the
relationship between HRQOL and utilization of other spe-
cific healthcare services in autism (i.e., outpatient, inpa-
tient, and emergency visits).

Thus, the present study aimed to (1) investigate the cur-
rent mental and physical HRQOL of autistic adults in
Germany and (2) analyze a comprehensive set of previously
studied and novel predictors of both HRQOL dimensions
including barriers to healthcare using multiple linear regres-
sion analyses. To our knowledge, this is the first study to
investigate the statistical relationship between experienced
barriers to healthcare and individual levels of mental or
physical HRQOL. Identifying the most relevant predictors
of HRQOL in autistic adults including potential healthcare
barriers will not only help to identify vulnerabilities in autis-
tic individuals but also vulnerabilities within the current
healthcare system in order to inform healthcare providers
and policymakers to improve healthcare and outcomes for
autistic adults.

Methods

Participants

Participants were recruited across Germany using purpo-
sive, quota, and snowball sampling methods through the
study’s collaborative network, publicly available contacts
from autism-related and healthcare associations, local and
countrywide outpatient clinics, local social media, and
personal contacts. Participants were included in the online
survey if they (1) were adults, (2) reported a professionally
confirmed diagnosis of ASD with (3) no co-occurring
intellectual disability (IQ>70) as well as (4) sufficient
language skills for the survey completion. Asking partici-
pants about a formerly confirmed clinical diagnosis of
ASD, the diagnostic category, and diagnostic age has been
shown to be highly predictive of the actual existence of the
diagnosis (Baron-Cohen et al., 2015; Daniels et al., 2012).
Participation was voluntary and anonymous. Informed
consent was obtained prior to participation. No incentives
were given for survey participation.

Data collection and measures

The study was conducted in accordance with the WMA
Declaration of Helsinki and was approved by the Local
Psychological Ethics Committee of the Center for Psycho-
social Medicine of the University Medical Center Hamburg-
Eppendorf (ref. LPEK-0227). Data were collected, processed,
and stored in accordance with the EU General Data Protection
Regulation. Data were collected as part of a larger nation-
wide online survey (David et al., 2022), programmed in
LimeSurvey GmbH (n.d.). Demographic, clinical, and utili-
zation-related data were assessed as potential predictors of
HRQOL (Table 1). In addition, participants completed the
Short-Form Health Survey as operationalization of physical
and mental HRQOL (SF-8; Beierlein et al., 2012; Ware et al.,
2001) and the Barriers to Healthcare Checklist-Short Form
(BHC-SF; Raymaker et al., 2017).

HRQOL. HRQOL was assessed using the German version
of the SF-8, for which German normative data were avail-
able (n=2552; Beierlein et al., 2012). The SF-8 provides
results equivalent to the SF-36. It contains eight items cor-
responding to eight subscales (Physical Functioning, Role
Physical, Bodily Pain, General Health, Vitality, Social
Functioning, Role Emotional, and Mental Health) rated on
a 5-/6-point Likert-type scale. Rating subscales were used
to calculate two summary scores indicative of mental and
physical HRQOL (mental component summary score,
MCS; physical component summary score, PCS). The
MCS and PCS were then calculated as the weighted sum
of the subscale scores. By using a norm-based scoring
method, scores can be presented as standardized T-scores
(with M=50, SD=10). The SF-8 has good to adequate
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Table I. Predictor variables and sample description.

M (SD) n (%)
Demographic
Age (years) 38.9 (11.5)
Gender Female: 172 (55.3%)
Male: 113 (36.3%)
Diverse: 26 (8.4%)
Relationship status In a relationship (married/in a relationship): 79 (25.4%)
No relationship (single/divorced/ widowed): 232 (74.6%)
Education High school or equivalent (e.g., technical diploma): 218
(70.1%)
Lower or no degree (secondary school/elementary
school/special school/no degree): 93 (29.9%)
Employment status Employed (employed full-time/part-time/in training): 138
(44.4%)
Not employed (unemployed/marginal employment/not
applicable): 173 (55.6%)
Clinical
Age at autism diagnosis (years) 32.5(13.0)
Required support due to social difficulties (DSM-5 3.5 (1) Note: rated on a 5-point Likert scale (I =none,
interaction) 2 =little, 3=moderate, 4 =quite, 5=very)
Required support due to restrictive behavior and interests 3.3 (I.1) Note: rated on a 5-point Likert scale (| =none,
(DSM-5 behavior) 2 =little, 3=moderate, 4 =quite, 5=very)
Number of somatic comorbidities (last 6 months) 1.4 (1.1)
Number of mental comorbidities (last 6 months) 1.5 (1.4)
Healthcare-related
Outpatient treatment (number of visits last 6 months) 21.0 (26.5)
Inpatient treatment (number of days last 6 months) 4.1 (15.5)
Emergency treatment (number of contacts last 6 months) 0.3 (0.9)
Informal support (number of days last 6 months) 30.0 (54.2)
Professional/ formal support (number of contacts last 9.0 (25.2)
6 months)
Barriers to Healthcare
BHC-SF sum score 8.1 (4.1)

M: mean, SD: standard deviation. DSM-5: Diagnostic and Statistical Manual of Mental Disorders, 5th edition; BHC-SF: Barriers to Healthcare

Checklist—Short Form.

psychometric properties in terms of overall reliability and
validity (Beierlein et al., 2012; Yiengprugsawan et al.,
2014). There is also evidence of psychometrically sound
applications of the SF-8, SF-12, and SF-36 in autistic
adults (Hayakawa et al., 2015; Khanna et al., 2015; van
Heijst & Geurts, 2015).

Demographic variables. Participants provided information
about age (years), gender (female, male, and diverse), rela-
tionship status (single, married/ in a relationship, divorced,
widowed), highest educational degree/ attainment (high
school diploma, secondary school, elementary school, spe-
cial school, no degree) and employment status (full-time,
part-time, student, unemployed, and other).

Clinical variables. Clinical variables included type of con-
firmed ASD diagnosis (autistic disorder, atypical autism,
Asperger syndrome, other), diagnostic age (years), and

presence of somatic and/or mental comorbidities (summed
number). Self-rated autism symptom severity was assessed
with two items analogous to the “Diagnostic and Statisti-
cal Manual of Mental Disorders” (4th ed.; DSM-5; Ameri-
can Psychiatric Association, 2013). Participants rated the
following two items: “How much support do you need
because of difficulties with interpersonal communication
and social interactions?” (DSM-5 interaction) and “How
much support do you need because you persist in behavio-
ral habits, routines, or interests that are important to you
(e.g., difficulties in self-organization or dealing with
change)?” (DSM-5 behavior). Responses were given on a
S-point Likert-type scale (“none (1)—little (2)—moderate
(3)—quite (4)—very (5)”).

Healthcare-related variables. Utilization history of profes-
sional healthcare, professional/ formal support services
and informal support for the last 6 months were collected
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using modified versions of the German Questionnaire for
the Assessment of Health Services in Old Age (FIMA;
Seidl et al., 2015) and the Questionnaire on the Utilization
of Medical and Nonmedical Care Services in Mental Dis-
orders (FIMPsy; Grupp et al., 2018). These included out-
patient treatment/care (summed visits), inpatient care
(summed days), and emergency care (summed contacts).
Informal support was assessed as the summed number of
days that family members or friends provided help. Formal
support included household help, social worker, nursing
service/home care or legal custodians (summed number of
contacts).

Barriers to healthcare. We used a translated version of the
BHC-SF (Raymaker et al., 2017; Peth et al., submitted).
The checklist was developed specifically for autistic peo-
ple to assess barriers they often experience in clinical set-
tings. It shows good content and construct validity
(Raymaker et al., 2017). Barriers on the checklist relate to
emotional difficulties, executive and sensory dysfunction,
problems with healthcare navigation, patient-provider
communication, provider attitudes, socioeconomic and
social support limitations, as well as environmental fac-
tors (e.g., “I don’t understand the healthcare system” or “I
find it hard to handle the waiting room”). The Short Form
includes 17 items rated “yes” (=1) or “no” (=0), which are
summed to a total score (minimum score: O=no barriers
at all, maximum score: 17=barriers in every aspect asked
about).

Data analysis and selection of predictors

Data were analyzed using Microsoft Excel and IBM SPSS
Statistics (Version 27). Missing values in predictors were
imputed using the Expectation-Maximization method
implemented in SPSS. For somatic comorbidities 6.4%,
for mental comorbidities 5.5%, for inpatient care 0.3%, for
informal support 4.8%, and for formal support 4.8% of
data were missing and replaced.

We performed three kinds of analyses. First, two-tailed
independent #-tests were performed (unequal variances
assumed, p<<0.05 considered significant) to determine
whether the mean HRQOL for the MCS (i.e., mental
HRQOL) and PCS (i.e., physical HRQOL) of the SF-8 in
the autism group differed from the German normative sam-
ple (Beierlein et al., 2012). Second, bivariate correlational
analyses (Pearson correlations between metric variables,
point-biserial correlations between categorical and metric
variables, Phi coefficients for correlations between categor-
ical variables) were performed in order to (1) examine rela-
tionships between HRQOL and demographic, clinical, and
healthcare-related variables and (2) to detect multicolline-
arity between predictors (as indicated by high correlations
between two variables). Multicollinearity between predic-
tors in our regression model was further assessed using the

variance inflation factor (VIF). If two variables were highly
correlated and had a critical VIF, as indicated by a VIF
value >5 (Menard, 2001), they were excluded from the
multiple regression model. Interpretation of effect sizes/
correlations was based on the conventions of Cohen (1988)
(small/weak: d=0.2/r=0.10, medium/moderate:
d=0.5/r=0.30, large/high: d=0.8/r=0.50).

Third, multiple regression analyses with either the
MCS or PCS as dependent variable were conducted in
order to identify significant predictors of mental and
physical HRQOL that significantly explained variance in
each of the SF-8 domains. The standardized beta coeffi-
cients (i.e. absolute value) were inspected in order to eval-
uate the strength of each predictor for explaining variance
in the dependent variable. Categorical variables with
more than two categories were recoded into dichotomous
format, that is, gender (female=1, male/diverse=0), edu-
cation (high school=1, lower education/other=0), marital
status (1=married/in a relationship, no relationship/
other=0), and employment status (1=employed or in
training, unemployed/other=0). Predictors were entered
into regression analyses in one block. Prior to multiple
linear regression analyses, a power analysis was con-
ducted online (using an online tool by Hemmerich, 2019)
in order to determine the necessary sample size for our
regression model to become significant, given the number
of predictor variables planned. Previous evidence from
regression analyses on HRQOL showed R?s between 0.03
and 0.60 (Lawson et al., 2020; Mason et al., 2018; Renty
& Roeyers, 2006), which increased from small to large
effect sizes when including disability- or support-related
in addition to demographic predictors into the model. A
conservatively calculated power analysis indicated that
with an estimated R?>=.08 (between small and medium
effect; Cohen, 1988), a statistical power of 0.80, and a
significance level of a=0.05, a sample size of n=236
would be sufficient with 16 predictors.

Community involvement

Our neurodivergent research team engaged peer research-
ers as well as clinical psychologists specialized in ASD
diagnosis and treatment. The online survey was designed
in a participatory manner in consultation of autistic adults.
Members of the autism community piloted and critically
reviewed earlier versions of the survey. Research was gen-
erally conducted in close collaboration with relevant
stakeholders.

Results

Sample description

Data from 311 autistic participants were included in this
study. Of all participants, 269 (86.5%) reported a diagnosis
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Figure |. Mean scores of the mental and physical components of the SF-8 in our sample compared to the German normative
sample (Beierlein et al., 2012). Legend: MCS as indicator of mental HRQOL, PCS as indicator of physical HRQOL. MCS and PCS
represent standardized norm-based scores. Autistic adults (n=311) in Germany showed significantly reduced HRQOL on both
components of the SF-8 compared to the German normative sample (n=2552; Beierlein et al.,, 2012). In particular, mental HRQOL

was considerably below average in autistic participants.

of “Asperger syndrome,” 20 (6.4%) “atypical autism,” 11
(3.5%) “autistic disorder,” and 11 (3.5%) “other” (for fur-
ther sample description, see Table 1).

Mental and physical HRQOL compared to the
German normative sample

Participants reported reduced mental HRQOL (M=32.8,
SD=12.2) compared to the German normative sample
(M=53.3, SD=7.8; Beierlein et al., 2012). As these mean
scores represent normalized 7-scores, this result also indi-
cates that mental HRQOL in autistic adults was below aver-
age (more than 1.5 standard deviations below 7=50). This
group difference was significant and corresponded to a
large effect size (#(342)=29.0, p<0.001; Cohen’s d=2.0;
Figure 1).

Physical HRQOL was also reduced (M=45.9, SD=9.9,
range=20.5-65.2) compared to the German normative
sample (M=50.3, SD=8.4; Beierlein et al., 2012). This
group difference was also significant and corresponded to
an almost moderate effect size (#367)=7.5, p<<0.001;
Cohen’s d=0.48; Figure 1).

Correlation analyses

The full correlation matrix is shown in Table 2. Mental
HRQOL showed moderate negative correlations with men-
tal comorbidities (r=—0.404, p<<0.001) and the BHC-SF
sum score (r=—0.416, p<<0.001). That is, mental HRQOL
decreased with increasing number of mental comorbidities
and the amount of self-reported barriers to healthcare.
Similarly, physical HRQOL showed moderate negative

correlations with somatic comorbidities (r=—0.462,
»<<0.001) and the BHC-SF sum score (r=—0.420,
»<<0.001). All other correlations between HRQOL compo-
nents and the other variables were small or non-significant
(Table 2).

Analyses between predictor variables, and with respect
to multicollinearity, revealed that age was significantly
and highly correlated with age at diagnosis (»=0.830,
p<<0.001). Variables were kept for the multiple regression
analysis after inspection of the VIF in the regression model
(VIF <5; Table 3). Furthermore, moderate positive corre-
lations were detected between both DSM-5 scales
(r=0.438, p<0.001) and between the number of mental
comorbidities and the BHC-SF sum score (r=0.344,
p<<0.001). All other correlations between predictor varia-
bles were small or non-significant (Table 2).

Multiple linear regression analyses

Predictors of mental HRQOL. The overall regression model
with all 16 predictors was statistically significant (F(16,
294)=8.08, p<<0.001) and explained 26.8% of the vari-
ance in the mental HRQOL component (R?=0.305; adj.
R?=0.268), indicating a high goodness of fit (Cohen,
1988). Number of Barriers to healthcare as assessed by the
BHC-SF, were awere significant and strongest negative
predictors of mental HRQOL ($=-0.29, p <0.001; Table
3), followed by the number of mental comorbidities
(#=—0.24, p<0.001), age at diagnosis (f=—0.18,
p=0.044) and days of inpatient treatment (5=-0.16,
p=0.002). Fourth, employment status was a significant
positive predictor of mental HRQOL (i.e., being employed
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Table 3. Multiple regression analyses (N=311).

Mental HRQOL (MCS) Physical HRQOL (PCS)

b SE 95%Cl B b SE 95%Cl B p VIF
Demographic predictors
Age 0.14 0.09 [-0.05,0.33] 0.13 0.145 -0.04 0.07 [-0.19,0.10] -0.05 0.552 342
Gender -0.44 125 [-2.89,2.01] -0.02 0.724 -091 095 [-2.77,0.96] -0.05 0339 I.10
Relationship status 051 1.48 [-2.40, 3.43] 0.02 0.728 -1.35 .13 [-3.56,0.87] -0.06 0232 I.19
Education -1.56 133 [-4.17,1.05] -0.06 0240 2.70 1.01 [0.71, 4.68] 0.13 0.008 1.06
Employment status 2.73 1.25 [0.27,5.19] 0.11 0.030 095 0.95 [-0.92,2.82] 0.05 0318 I.11
Clinical predictors
Diagnostic age -0.17 0.08 [-0.34,0.00] -0.18 0.044 -0.09 0.06 [-0.21,0.04] -0.12 0.176 3.49
DSM-5 interaction -0.26 0.62 [-1.49,0.96] -0.02 0.673 -0.75 047 [-1.69,0.18] -0.08 0.113 1.33
DSM-5 behavior -0.30 062 [-1.52,0.93] -0.03 0.636 -0.03 047 [-0.96,0.91] 0.00 0.957 1.45
Somatic comorbidities  0.45 0.60 [-0.74, 1.63] 0.04 0459 -2.95 0.46 [-3.85,-2.05] -0.33 <0.001 1.30
Mental comorbidities =2.06 0.48 [-3.00,-1.12] -0.24 <0.001 -0.22 0.36 [-0.93,0.50] -0.03 0.552 1.36
Healthcare-related predictors
Outpatient treatment ~ 0.00 0.02 [-0.05, 0.04] -0.01 0.897 -0.01 0.02 [-0.04, 0.03] -0.02 0.749 1.19
Inpatient treatment -0.12 0.04 [-0.20,-0.04] -0.16 0.002 -0.04 0.03 [-0.10,0.01] -0.07 0.142 1.09
Emergency treatment —0.31 0.72 [-1.73, I.11] -0.02 0.666 —0.20 0.55 [-1.28,0.87] -0.02 0.712 1.10
Informal support -0.02 0.0l [-0.04,0.01] -0.07 0.199 -0.01 0.0l [-0.03,0.01] -0.06 0.205 I.16
Formal support 0.02 0.03 [-0.03,0.07] 0.04 0479 -0.04 0.02 [-0.08,0.00] -0.10 0.045 1.15
Barriers to healthcare
BHC-SF -0.87 0.17 [-1.19,-0.54] -0.29 <0.001 -0.62 0.13 [-0.86,-0.37] -0.25 <0.001 1.32

MCS: mental component summary score of the SF-8; PCS: physical component summary score of the SF-8; b: unstandardized coefficient, SE:
standard error, Cl: confidence interval for b, B: standardized coefficient (beta), VIF: variance inflation factor. DSM-5: Diagnostic and Statistical
Manual of Mental Disorders, 5 edition; BHC-SF: Barriers to Healthcare Checklist-Short Form.

was associated with higher mental HRQOL; $=0.11,
p=0.03).

Predictors of physical HRQOL. The overall regression model
with all 16 predictors was statistically significant (F(16,
294)=11.85, p<0.001) and explained 35.9% of the vari-
ance in the physical HRQOL component (R?=0.392; adj.
R?=0.359), indicating a high goodness of fit (Cohen,
1988). The number of somatic comorbidities was a signifi-
cant and strongest negative predictor of physical HRQOL
(#=-0.33, p<0.001; Table 3), followed by the number of
self-reported barriers to healthcare (f=—0.25, p<0.001)
and the amount of professional/ formal support (=-0.10,
p=0.045). Educational attainment was a significant posi-
tive predictor of physical HRQOL (i.e., having a high
school diploma or equivalent was associated with higher
HRQOL,; 5=0.13, p=0.008).

Discussion

The present study provides a current picture of mental and
physical HRQOL in autistic adults without co-occurring
intellectual disability across Germany. Autistic adults
reported significantly reduced mental (which was far
below average) and physical HRQOL. Several independ-
ent variables had a significant effect for mental or physical
HRQOL such as mental and somatic comorbidity rates.

Barriers to healthcare emerged as the independent and
only predictor that significantly explained variation in
both HRQOL domains: The more barriers autistic adults
experienced, the lower their mental and physical HRQOL.
Particularly for mental HRQOL, healthcare barriers
emerged as the strongest predictor. This is the first study to
shed light on the impact of healthcare barriers on HRQOL
in autistic adults.

Reduced HRQOL in autistic adults in Germany

Here, autistic adults without intellectual disability in
Germany reported significantly poorer physical and
mental HRQOL compared to a German normative sam-
ple. Particularly, mental HRQOL was far below average
(Figure 1). Our finding is in accordance with the notion of
increased psychiatric comorbidity burden in autistic adults
(Croen et al., 2015; Kohane et al., 2012; Lai et al., 2019;
Vohra et al., 2017) and with previous evidence on particu-
larly compromised (mental) HRQOL in autistic adults
using other versions of the SF (Braden et al., 2022; Helles
et al., 2017; Khanna et al., 2014). For example, Khanna
and colleagues (2014) reported that autistic adults in the
United States showed significantly lower mental HRQOL
on the SF-12 compared to the general U.S. population.
This effect was found across age and gender, whereas
physical HRQOL was significantly reduced as a function
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of age. Unfortunately, we also did not include a matched
comparison group, but compared HRQOL in our sample of
autistic adults with German normative data. Our finding is
in line with Braden and colleagues (2022), who—using the
SF-36—found HRQOL to be significantly reduced in both
autistic men and women compared to a matched sample of
neurotypical participants.

Differential modulations of mental versus physical
HRQOL may suggest different factors associated with either
mental or physical well-being in autism, also implying pos-
sibly different target groups (e.g., older vs. younger indi-
viduals and women vs. men) or actions when aiming at
improving mental or physical HRQOL in autistic adults.
Multiple linear regression analysis helps to identify health-
care priorities in autistic adults (“understanding what works
for whom and when, and what are some of the predictable
needs and variations that need to be considered to support
autistic individuals,” Lord et al., 2022).

Unique predictors of mental or physical
HRQOL in autistic adults: demographic, clinical,
and healthcare-related variables

Here multiple regression analyses revealed non-overlap-
ping sets of predictors of either mental or physical HRQOL
in our autistic participants. Autistic adults who were par-
ticularly vulnerable to lower mental HRQOL more often
reported unemployment, later diagnosis of ASD, more
mental health comorbidities, and greater use of inpatient
treatment. Those who were particularly vulnerable to
reduced physical HRQOL reported lower educational
attainment, more somatic comorbidities, and increased use
of professional support services.

With respect to demographic predictors, employment
status has previously been associated with HRQOL in autis-
tic adults (e.g., Khanna et al., 2014; Kniippel et al., 2018;
Mason et al., 2018). Here, being employed positively pre-
dicted mental HRQOL. Mental illness, particularly depres-
sion, has been related to unemployment in autistic adults
(Park et al., 2019). This notion was supported by our data,
which showed weak negative correlations between being
employed and the number of mental comorbidities as well
as autism-related behavioral difficulties (Table 2).
Discrepancies with other studies, which have not linked
employment status to (mental) HRQOL (Kamio et al., 2013;
for an overview, van Heijst & Geurts, 2015) might be
explained by differences in sample constitutions. Unemploy-
ment rates were increased in our sample (Table 1). For phys-
ical HRQOL, higher educational attainment emerged as a
significant positive demographic predictor in autistic adults
(see also Mason et al., 2018). Educational attainment has
previously been associated with healthcare utilization and
self-care behavior in other physical health conditions (e.g.,
Alguwaihes & Shah, 2009). Educational attainment in our

sample was high (Table 1), potentially compensating and
weakening the effect of reduced physical HRQOL in con-
trast to the mental component (Figure 1). Our bivariate data
analyses further showed weak negative correlations between
educational attainment and autism-related behavioral diffi-
culties. These might also affect individual health manage-
ment (incl. the use of preventive services) or imply increased
barriers to accessing healthcare, making external informal
or formal support for healthcare necessary (Table 2).

With respect to clinical predictors, diagnostic age nega-
tively predicted mental HRQOL, that is, participants who
received an ASD diagnosis later in life reported lower
mental HRQOL (Atherton et al., 2022). Although our sam-
ple also included participants who were diagnosed at
<18years of age (15% of participants), on average, par-
ticipants were diagnosed in their thirties (Table 1). Early
diagnosis may be an indicator of greater severity of autism,
but it also represents a door opener to specific interven-
tions and support services critically important to promot-
ing health and other outcomes (Burke & Taylor, 2023;
Skaletski et al., 2021). In fact, late diagnosis of ASD has
been associated with increased or more severe mental
health conditions, which—if left untreated—Ilead to alarm-
ingly poor outcomes (Croen et al., 2015; Lai et al., 2019;
Maddox & Gaus, 2019; Mandy et al., 2022). It is therefore
not surprising that, here, the number of self-reported men-
tal comorbidities (in line with Helles et al., 2017; Lawson
et al., 2020; Mason et al., 2018) negatively predicted men-
tal HRQOL in our participants (while the number of
somatic comorbidities negatively predicted physical
HRQOL; compare Charlton et al., 2023).

With respect to healthcare-related predictors, only the
duration of inpatient treatment emerged as a significant,
negative predictor of mental HRQOL, while contacts to
professional support services emerged as a significant,
negative predictor of physical HRQOL. Although inpa-
tient care has previously also been associated with
improved outcomes for autistic individuals (Melvin et al.,
2022), psychiatric inpatient admission has typically been
linked to increased autism severity and mental health
comorbidity burden (Righi et al., 2018). Use of inpatient
treatment, thus, might indicate increased mental healthcare
needs in autism. Indeed, there was a weak positive correla-
tion between duration of inpatient care and comorbidity
rates (Table 2), supporting the notion that inpatient treat-
ment reflects more severe or complex mental health prob-
lems, and is therefore associated with poorer mental
HRQOL. Conversely, adverse health effects of mental
healthcare services themselves in autistic adults have
been discussed (Brede et al., 2022) as well as the possibil-
ity that utilization of inpatient treatment and associated
severe health problems may arise from barriers at the pri-
mary care level (Doherty et al., 2022). Unfortunately, the
cross-sectional nature of our data does not allow us to pin
down the exact nature of the relationship between inpatient
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treatment and mental HRQOL, that is, as mediated by psy-
chiatric comorbidities or ineffective healthcare provision
in autistic adults.

For physical HRQOL, formal support contacts emerged
as a specific negative predictor. These included nursing
service or home care, often granted when a person needs
care due to physical illness and being dependent on the
help of others. As such, the use of formal support services
might also be specifically indicative of more severe physi-
cal health problems, hence showing an association with
worse physical HRQOL (see Table 2 for positive correla-
tions between formal support utilization and autism sever-
ity, comorbidities, and outpatient treatment). On the other
hand, increased support service utilization—while physi-
cal health issues persist or worsen—has also been inter-
preted as evidence for barriers to accessing more basic
care services and for unmet healthcare needs in autism
(e.g., Gilmore et al., 2022; Renty & Roeyers, 2006).

Our findings suggest that facilitation of early diagnosis,
supported employment, and effective, early treatment
should be key priorities in order to improve HRQOL in
autistic adults—particularly mental HRQOL—which was
seriously affected in our sample. These may include edu-
cation of practitioners and employers for adult autism,
increased availability of autism-specific diagnostic and
therapeutic structures for adults, and autism-specific sup-
ported employment (see also Duckert et al., 2023; Mason,
Ingham, et al., 2019).

Barriers to healthcare predict both lower mental and
physical HRQOL in autistic adults. Whereas different
independent positive and negative predictors were associ-
ated with either mental or physical HRQOL in autistic
adults, healthcare barriers negatively predicted both.
Autistic adults in Germany experience clinically relevant
barriers to healthcare. Especially for reduced mental
HRQOL, barriers emerged as the strongest predictor (in
line with Brede et al., 2022, who emphasized several
adverse effects of current mental health services for autis-
tic adults’ mental well-being). Standardized beta coeffi-
cients were inspected in order to compare the strength of
the effect of each independent variable to the dependent
variable, with higher absolute coefficients indicating
stronger effects on HRQOL. In doing so, barriers emerged
as the strongest independent predictor for mental HRQOL
(after mental comorbidities) and the second-strongest pre-
dictor for physical HRQOL (for which physical comor-
bidities showed the strongest effect).

Self-reported barriers to healthcare were correlated with
increased somatic and, especially, mental comorbidity, with
autism severity, unemployment, increased outpatient and
emergency treatment as well as informal and formal sup-
port. While the negative relationship between barriers to
healthcare and present health problems can quite intuitively
be understood, the positive relationship between such

barriers and healthcare utilization seems less intuitive. Yet,
the present findings are consistent with previous evidence
on high general service use or emergency/ hospital treat-
ment in autism and concurrent experience of healthcare
barriers as well as lower service satisfaction in autism (e.g.,
Brede et al., 2022; Doherty et al., 2022; Gilmore et al.,
2022; Renty & Roeyers, 2006; Vogan et al., 2017). Formal
and, particularly, informal support (by family members)
thereby often compensates for healthcare barriers in autism
by aiding navigation within the healthcare system, facilitat-
ing access to healthcare or assisting patient-provider com-
munication. Our findings underscore the notion of unmet
healthcare needs in autism (Brede et al., 2022; Platos &
Pisula, 2019), which is further underlined by the recent dra-
matic finding that autistic adults in the United Kingdom
receive poorer quality healthcare than those without autism
(Weir et al., 2022).

Barriers to healthcare here were measured using the
BHC-SF (Raymaker et al., 2017). Compared to a previous
study using the BHC-SF in the United States, our autistic
participants on average reported increased barriers to
healthcare (with a mean sum score on the BHC-SF that was
almost double the mean score reported by Nicolaidis et al.,
2016). This quantifies and corroborates previous qualita-
tive findings from Germany and other countries (Calleja
etal., 2022; Dern & Sappok, 2016; Duckert et al., 2023) but
also points to particular shortcomings of the healthcare sys-
tem for autistic adults in Germany (possibly similar to the
United Kingdom as cited above; Weir et al., 2022). Public
and clinical awareness of autism in adulthood in Germany
has increased relatively recently. As such, we know little
about prevalence rates or other epidemiological data on
adult autism in Germany for the last 20 years (Roy & Strate,
2023). Unfortunately, from the present data, it remains
unclear where the increased rates of self-reported barriers
in our German sample arise from. The cross-sectional cor-
relational findings do not allow inferences about the direc-
tion of relationships. As such, comorbidity rates, autism
severity, or delayed diagnosis of autism could have contrib-
uted to increased access barriers or vice versa.

The present ratings on the BHC-SF (Raymaker et al.,
2017) provide information about specific ways in which
healthcare for autistic adults in Germany—but not only
here—could be improved. Our findings suggest that reduc-
ing barriers to healthcare could lead to improved HRQOL
and reduced adverse outcomes in autistic adults. There is
also good reason to believe that reducing barriers might
lead to more effective and less costly healthcare in autism
(Doherty et al., 2022; Hofer et al., 2022).

Limitations

There are several limitations to our study. First, the present
cross-sectional observational study is limited in its ability
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to make causal inferences. That is, although here barriers
to healthcare significantly predicted HRQOL in autistic
adults, we cannot draw the conclusion that barriers cause
lower HRQOL. Our results also do not address possible
nested, mediated, or interaction effects between predictor
variables (e.g., between barriers to healthcare and mental
health conditions). As such, our findings may reflect dif-
ferent mechanisms— which are likely to be complex in
autistic adults—associated with barriers to healthcare on
the one hand and HRQOL on the other. Future research,
possibly longitudinal or intervention studies, will be nec-
essary to tease these apart to inform successful health care
for autistic adults.

Second, we cannot rule out sampling bias as our data
are based on self-report by autistic adults with online
access and sufficient cognitive and language skills to com-
plete the survey and reflect on their own health situation.
By definition, HRQOL is a patient-reported outcome for
which self-report is key. Our sample constitution and
results are comparable to those of previously published
HRQOL studies. Yet, our results do not represent the entire
autism spectrum (e.g., early-diagnosed participants, autis-
tic adults with intellectual disability). In Germany, but also
internationally, there are specific services for autistic
adults with but not without intellectual disability, who—
being considered “high-functional” and with disabilities
not being obvious—are often confronted with so-called
invisible barriers in accessing or finding the much-needed
healthcare or support services within regular healthcare
structures (Beresford et al., 2020; Brede et al., 2022).
Accordingly, there is now growing evidence that autistic
adults without intellectual disabilities often show espe-
cially poor health or employment outcomes (Taylor &
Seltzer, 2011). Unfortunately, our data did not allow com-
parisons between sub-groups of autistic adults with and
without intellectual disability or other comparison groups
(especially equally underserved patient populations with
unmet healthcare needs).

Conclusions and implications

Autistic adults in Germany experience reduced mental
and physical HRQOL and significant barriers to accessing
the healthcare they need. The present study is the first to
demonstrate a direct link between the barriers to health-
care autistic adult's experience and their mental and phys-
ical HRQOL. Reducing barriers to healthcare along with
effective treatment and prevention of mental and somatic
illness and facilitation of employment and education were
identified as the highest priorities for actions in order to
improve the health status of autistic adults. In light of the
UN Convention on the Rights of Persons with Disabilities
(2006), which calls for equal rights for people with disa-
bilities, including equal access to and quality of health-
care, the present findings have alarming and urgent

implications for the healthcare system, service providers,
health insurers, and policymakers, who must finally
become aware of the barriers and needs autistic adults in
secking healthcare.
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