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Abstract

International studies show disadvantages for adults with autism spectrum disorder (ASD) in the labor market. Data about their
participation in the German labor market are scarce. The aim of this study was to examine the integration of adults with ASD
in the German labor market in terms of education, employment and type of occupation by means of a cross-sectional-study,
using a postal questionnaire. Findings show above average levels of education for adults with ASD compared to the general
population of Germany and simultaneously, below average rates of employment and high rates of financial dependency.
That indicates a poor integration of adults with ASD in the German labor market and emphasizes the need for vocational

support policies for adults with ASD.

Keywords Autism - Autism Spectrum Disorder - Labor Market - Education - Employment

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder with a chronic course and individuals with ASD
face lifelong challenges (Lyall et al., 2017). The worldwide
prevalence of ASD is just below 1% in the general popula-
tion, with higher estimates in high-income countries (Lord
et al., 2020). Adults with ASD show high rates of comor-
bid psychiatric disorders (Howlin & Magiati, 2017; Hud-
son et al., 2019), co-occurring intellectual disability (ID;
Postorino et al., 2016) and impaired daily living skills (Bal
et al., 2015). Further, they often experience poor social and
functional outcomes (Sasson et al., 2020).
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Even for adults with high-functioning autism (autism
without ID), ASD can be a handicap in everyday work
activities as the capacity to process socially relevant infor-
mation and complex social interactions are often necessary
requirements in occupational situations (Hedley et al., 2017;
Martin et al., 2019). Obtaining and maintaining an employ-
ment is a challenge for adults with ASD and underemploy-
ment (jobs that underutilize their experience, knowledge and
skills) is common (Chen et al., 2015; Hedley et al., 2017,
Hillier & Galizzi, 2014; Roux et al., 2013). Possible barriers
to an appropriate employment (appropriate to experience,
knowledge and skills) of adults with ASD are difficulties
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with employers for example regarding the required support
at work or the expected productivity level. In this context,
difficulties of prioritization, self-organization, repetitive and
maladaptive behavior (behavior that interferes with every-
day activities) can hinder adults with ASD in the successful
participation in the labor market (Howlin et al., 2004; Miiller
et al., 2003, 2008; Ohl et al., 2017). Studies from Australia
(Baldwin et al., 2014) and from the USA (Hillier & Galizzi,
2014) showed, that adults with ASD face significant disad-
vantages in the labor market, despite their proficiency and
willingness to work. Adults with ASD rather lose employ-
ment because of social interaction difficulties than because
of their professional task performance (Hurlbutt & Chalm-
ers, 2004).

Most studies on occupational activities of adults with
ASD do neither differentiate between individuals with and
without ID, nor do they consider severity of symptoms
of ASD. Existing international studies show high rates of
unemployment also in adults with ASD without ID (Bald-
win et al., 2014). Howlin et al. (2013) found that 55% of
adults with childhood autism without ID, have never had an
employment and 72% of the individuals did not have for-
mal educational qualifications. Other studies show higher
educational levels and good prerequisites for a successful
participation in the labor market, such as high school and
university qualifications and an above average 1Q (Hedley
et al., 2017). Nevertheless, those individuals do not reach
adequate employment status. Baldwin et al. (2014) showed
that 46.2% of employed adults with ASD and no co-occur-
ring ID were underemployed. Further studies showed that
the employment rate of adults with ASD is significantly
lower than rates of adults with other disabilities (including
mental retardation and learning disabilities) and that salary
is significantly lower for employed adults with ASD than
for adults with other disabilities (Roux et al., 2013; Shat-
tuck et al., 2012). Several studies indicate that most adults
with ASD, who are enrolled in the labor market, only have
part-time jobs, meaning they work less than 20 h a week
(Baldwin et al., 2014; Migliore et al., 2012). Studies explor-
ing sex differences in employment of adults with ASD did
not find any overall differences between men and women on
employment rates (Taylor et al., 2019).

International studies report rates up to 60% of unemploy-
ment for adults with ASD with and without intellectual dis-
ability (Hendricks, 2010; Howlin et al., 2013) and high risks
of a disability pension for adults with ASD (Lallukka et al.,
2020), but there is little knowledge about the participation
of adults with ASD in the German labor market. The few
hitherto existing studies on education and employment status
of adults with ASD in Germany confirmed previous results,
showing rates of unemployment of more than 40% (Lorenz
& Heinitz, 2014; Proft, 2012) and disadvantages for adults
with ASD regarding their participation in the labor market,

especially in terms of unemployment, early retirement and
underemployment (Frank et al., 2018; Riedel et al., 2016).

One of the largest societal cost components of support-
ing an individual with ASD in the UK and the USA is pro-
ductivity loss as a result of lost or disrupted employment
(Buescher et al., 2014). Furthermore, unemployment leads
to a low quality of life in adults with ASD and is associated
with social isolation, stress, mental health problems and an
increased risk of homelessness (Baker et al., 2019; Kamio
et al., 2013; Paul & Moser, 2009; Stone, 2019; Taylor &
Hodapp, 2012).While the few mentioned studies are a first
important examination of the employment status of adults
with ASD in Germany, the samples consisted of clinically
mostly late-diagnosed individuals, who predominately pre-
sent high psychosocial adjustments only (Lehnhardt et al.,
2012). Further, existing studies did not address adults with
co-occurring ID in their surveys. While Riedel et al. (2016)
and Lorenz and Heinitz (2014) only included adults with
high-functioning autism, Frank et al. (2018) state their
sample consists of “most likely not intellectually disabled
individuals” only. Therefore, there is an urgent need for an
adequate evaluation of employment status of adults with
ASD with and without ID in Germany, in order to work out
the importance for proper support for this population in the
German labor market (Vogeley et al., 2013).

The aim of this study was to examine, by means of a
cross-sectional-survey, the integration of a sample of clini-
cally diagnosed adults with ASD with and without ID in the
German labor market in terms of education, employment,
type of occupation and potential sex differences. According
to previous studies, we expect a poor integration into the
labor market for adults with ASD in Germany.

Methods

The present study is part of a large clinical and research net-
work, the ASD-Net, focusing on the key challenges in ASD
diagnostics, therapy and health service research, funded by
the German Federal Ministry of Education and Research
(Kamp-Becker et al., 2017).

Recruitment and Participants

Between November 2015 and June 2016, four academic
ASD outpatient clinics (including Clinics for Child and
Adolescents Psychiatry) in Germany (Berlin, Dresden,
Mannheim and Marburg) contacted all of their adult patients
with a confirmed ASD diagnosis according to ICD-10 cri-
teria (Dilling & Freyberger, 2012). All individuals were
diagnosed by experienced clinicians using the current gold
standard diagnostic procedures, the Autism Diagnostic
Observation Schedule (ADOS) and—if parental informants
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were available—the Autism Diagnostic Interview—Revised
(ADI-R). Individuals were included if they were 18 years or
older and had a confirmed diagnosis of ASD according to
ICD-10 (F84.0, F84.1, F84.5, F84.8, F84.9; (Dilling & Frey-
berger, 2012). The intellectual functioning of the individuals
was measured in the different centers via the German version
of the following assessments: Wechsler Intelligence Scale
for Children (WISC-R; Tewes, 1983), WISC-III (Dasek-
ing et al., 2004), WISC-1V; (Franz Petermann & Peter-
mann, 2011), Wechsler Adult Intelligence Scale (WAIS-R;
Tewes, 1991), WAIS-III (Von Aster et al., 2006), Wechsler
Preschool and Primary Scale of Intelligence (WPPSI-III;
Petermann, Ricken, Fritz, Schuck, & Preuf3, Petermann
et al., 2014), Kaufman Assessment Battery for Children
(Melchers & Preuf3, 2009), Wortschatztest (Schmidt & Met-
zler, 1992), Raven’s Standard Progressive Matrices (Horn,
2009), and Raven’s Coloured Progressive Matrices (Bull-
heller, 2002). While ID is defined as an IQ < 70, some stud-
ies include borderline intellectual functioning (IQ =71-84)
(Baker & Blacher, 2020). According to ICD-10 (Dilling &
Freyberger, 2012), an IQ=71-85 is defined as a learning
disability. Referring to that the level of intellectual func-
tioning was classified into two groups in the current study:
learning disability or intellectual impairment (IQ < 85) vs.
no learning disability or intellectual impairment (IQ > 85).

Questionnaire and Data Collection

Based on the Client Service Receipt Inventory (CSRI;
Knapp et al., 1999; Roick et al., 2001), one of the most
commonly used measures of health and social service use,
a questionnaire was developed and mailed to the partici-
pants. In exceptional cases, the questionnaire was handed
over personally. The self-administered questionnaire was
accompanied by a cover letter, a participant information
sheet and a written informed consent form, in which partici-
pants were asked to consent on pseudonymized data linkage
between their questionnaire data and some of their clini-
cal data for instance age, sex, ICD 10-diagnosis, ADOS-2
comparison score and level of intellectual functioning. The
written informed consent included the possibility for legal
guardians and parents to fill in the questionnaire on behalf
of the individuals with ASD. The level of intellectual func-
tioning was divided into two groups: learning or intellectual
disability (IQ < 85) vs. no learning or intellectual disability
(IQ > 85). We further summarized the ADOS-2 comparison
score into the following three different groups: minimal to
low (score 1-4), moderate (score 5-7), and high (score 9—-10;
Lord et al., 2012).

According to the CSRI, the questionnaire asked the par-
ticipants about their employment status and their type of
occupation in addition to demographic statistics. Two fur-
ther questions generated data on the general and vocational
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education. The level of education was defined in accordance
with the International Standard Classification of Education
(ISCED, 2012; UNESCO, 1997) and classified into three
groups: low (level 0-2B), medium (level 2A) and high edu-
cation (level 3A). Referring to the German school system,
low educational level complies with 9 years of schooling or
leaving school without having acquired any school-leaving
qualification. Medium educational level is equivalent to
10 years of schooling and high educational level complies
with 12 or 13 years of schooling and a school-leaving quali-
fication, which opens access to higher education institutions
(Schneider, 2008; Schroedter et al., 2006). The ISCED was
supplemented by a fourth category including participants
still in education. The level of vocational education has been
requested following the international Comparative Analysis
of Social Mobility in Industrial Nations (CASMIN) clas-
sification (Brauns et al., 2003; Lechert et al., 2006) and was
classified into three groups: low (no vocational qualification
or other vocational qualification), medium (apprenticeship,
vocational school) and high (University of applied science,
University). Here as well, a fourth category included partici-
pants who were still in vocational education.

Data from the questionnaires were entered into an elec-
tronic Case Report Form (eCRF) created in OpenClinica®
(OpenClinica Enterprise Version: 3.3) and were reviewed
by a second person.

Data Analysis

Baseline data were analyzed descriptively. Current employ-
ment status was evaluated stratified by diagnosis, vocational
education and ID. Formal and vocational education level
were analyzed descriptively with regard to diagnosis and
intellectual functioning. The main source of income and type
of financial support were also analyzed using descriptive
statistics and were subdivided into each diagnostic category.
Additionally, logistic regression was employed to detect
associations between potential predictors and employment
status. Statistical analyses were performed using SAS, ver-
sion 9.4 (SAS Institute, Cary, NC, USA). Ethical approval
for the study was obtained by the Commission for Research
Impact Assessment and Ethics, Carl von Ossietzky Univer-
sity Oldenburg, and by the respective ethic committees of
the participating study sites.

Results

Survey documents were sent to 782 adults with ASD. Due
to a wrong address, 52 mailings could not be delivered. 206
persons returned the questionnaires including a signed con-
sent form (response: 26.8%). In 10 cases pseudonymized
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data linkage was not possible, leaving 196 questionnaires
that could be evaluated.

The baseline characteristics are presented in Table 1
(Table 1). Of 196 respondents, 156 (79.6%) were male and
the average age at the time of the survey was 31.5 years
(standard deviation: 10.9; range: 18—67). Asperger syndrome
(57.1%), childhood autism (27.6%) and atypical autism
(11.7%) were the most frequent diagnoses in the sample.
68.9% of participants were of average or above-average
intelligence.

Level of Formal Education and Training

Regarding the general education level according to ISCED,
9.7% (n=19) of all participants were classified into a low
education level (German: Hauptschulabschluss, basic cer-
tificate of secondary education), 26.5% (n=52) were classi-
fied into a medium education level (German: Realschulab-
schluss, secondary certificate of secondary education) and
43.9% (n=286) were classified into a high level of education
(German: Fachhochschulreife and Hochschulreife; general
higher education entrance qualification). Of all participants
5.6% (n=11) were still in education.

Table 1 Baseline characteristics

n %
Sex (n=196)
Male 156 79.6
Female 40 20.4

Mean age, in years (+ SD; range) 31.5(10.9; 18-67)

Age groups in years

18-24 61 31.1
25-34 73 37.2
>35 62 31.6
Diagnosis
Childhood autism (F84.0) 54 27.6
Atypical autism (F84.1) 23 11.7
Asperger syndrome (F84.5) 112 57.1
Other specified pervasive developmental 7 3.6

disorders (F84.8) and PDD-NOS (F84.9)
ADOS—2 comparison score

Minimal till low (1-4) 36 22.4

Moderate (5-7) 65 40.4

High (8-10) 60 37.3
Intellectual functioning

1Q>85 124 68.9

1Q<85 56 31.1
Age at diagnosis in years

<18 96 49.7

>18 97 50.3

With regards to the vocational education and training
according to CASMIN, 25.8% (n=50) of the participants
were assigned into a low level of vocational training (no
vocational qualification or other vocational qualification),
33.0% (n="74) were assigned into a medium level (German:
Lehre, Fachschule; vocational school) and 22.7% (n=44)
were assigned to a high vocational education level (Uni-
versity diploma). 13.9% (n=27) of the participants were
still in vocational education. The general education level
according to ISCED (Fig. 1) and the level of vocational edu-
cation in accordance to CASMIN (Fig. 2) are presented in
Figs. 1 and 2. The figures also depict the level of formal
and vocational education subdivided into the four diagnoses
childhood autism (F48.0), Atypical autism (F84.1), Asperger
syndrome (F84.5), other pervasive developmental disorders
(F84.8) and PDD-NOS (F84.9) and separated by intellectual
functioning (IQ <85 vs. IQ > 85).

Employment Status, Financial Support

Of all participants, 17.5% (n=34) reported either being
employed or self-employed at present with a mean of 32.8
weekly hours of work (§SD=8.19, missing data n=12) and
21.1% (n=41) reported working in a sheltered workshop.
15.0% (n=29) were in early retirement for health reasons
and 1.0% (n=2) were in regular retirement. 23.7% (n=46)
of all participants were still in education and 17% (n=33)
stated they were unemployed at the moment. 81.8% (n=27)
of participants, who were unemployed at the moment, stated
they have had an employment before. Of those participants
who were unemployed or in early retirement for health rea-
sons, 47.5% (n=29) had a high level of formal education
and 29.5% (n=18) had a high level of vocational education.
Table 2 represents the current employment status consider-
ing vocational education, diagnosis, intellectual functioning
and gender (Table 2). Logistic regression revealed a ten-
dency for a higher chance to be employed for female sub-
jects. Nevertheless, this effect was statistically not significant
(OR 1.25, 95% CI 0.6-2.6). Likewise, an IQ < 85 was not
significantly predictive for employment status (OR 1.4, 95%
CI10.7-2.9).

23.7% of all participants stated, their primary source of
income is from salary. 63.4% of all participants depended
on either public or familiar financial support. The main
source of income subdivided into diagnosis is represented
in Table 1 in the supplement. 72.8% of all participants stated
that they receive some kind of public financial support (c.f.
Table 2 in the supplement).

Type of Occupation

Regarding the type of occupation, 6.1% (n=>5) of all work-
ing participants were self-employed, 26.8% (n=22) of the
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Fig. 1 General education level of participants with regard to diagno-
sis and intellectual functioning. Note. The level of formal education
was defined in accordance with the International Standard Classifica-
tion of Education (ISCED) and was classified into three groups: low

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Overall (n=196) Childhood autism

(F84.0) (n=54)  (F84.1) (n=23)

Hlow M Medium [ High In education

Fig.2 Vocational education level of participants with regard to diag-
nosis and intellectual functioning. Note. The level of vocational edu-
cation was defined in accordance with the International Comparative
Analysis of Social Mobility in Industrial Nations (CASMIN) classifi-

participants worked as simple employees, 4.9% (n=4)
worked as managing employees, 6.1% (n=5) worked as
unskilled laborers, 12.2% (n=10) worked as semi-skilled
laborers and 6.1% (n=>5) were employed as skilled workers.

Discussion
This study aimed to examine the participation of clini-

cally diagnosed adults with ASD with and without intel-
lectual impairment in the German labor market via a postal
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developmental
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(ISCED level 0-2B), medium (level 2A) and high education (level
3A). A fourth category was supplemented including participants still
in education

Other specified 1Q 285 (n=124) 1Q <85 (n=56)
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and PDD-NOS
(F84.9) (n=7)

cation and was classified into three groups: low (no vocational quali-
fication or other vocational qualification), medium (German: Lehre,
Fachschule; vocational school) and high (University diploma). A
fourth group (In education) was supplemented

cross-sectional survey in former patients of four academic
ASD outpatient clinics in Germany.

Regarding formal education level, the percentage of gen-
eral higher education entrance qualification was higher in
our study sample (43.9%) compared to the general popula-
tion of Germany (30.1%, assessed in 2016; RDC of the Fed-
eral Statistical Office and Statistical Offices of the Federal
States, 2017). Further, 22.7% of the participants possessed
an university degree as their highest vocational qualifica-
tion, which is higher compared to the general population
in Germany in 2016, with 17.0% possessing an university
degree (RDC of the Federal Statistical Office and Statistical
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Table 2 Current employment status in consideration of diagnosis, vocational education, intellectual functioning and gender
Selfemployed ~ Sheltered work ~ In education  Not employed  Retired for Regular
or employed % (n) % (n) % (n) health reasons retirement/
% (n) % (n) others
% (n)
Total Sample
Low (n=285) 1.2 (1) 31.8(27) 38.8 (33) 8.2(7) 11.8 (10) 8.2(7)
Medium (64) 21.9 (14) 20.3 (13) 10.9 (7) 18.8 (12) 6.3 (4) 21.9 (14)
High (45) 44.4 (20) 22 (1) 11.1 (5) 28.9 (13) 11.1(5) 22(1)
Childhood Autism (F84.0)
Low (n=34) 0.0 (0) 52.9 (18) 24.5 (8) 592 11.8(4) 592
Medium (n=15) 13.3(2) 333 (5) 0.0 (0) 20.0 3) 26.7 (4) 6.7 (1)
High (n=4) 50.0 (2) 0.0 (0) 0.0 (0) 25.0 (1) 25.0 (1) 0.0 (0)
Atypical Autism (F84.1)
Low (n=14) 0.0 (0) 42.9 (6) 35.8(5) 7.14 (1) 7.1(1) 7.1 (1)
Medium (n=6) 0.0 (0) 50.0 (3) 0.0 (0) 16.7 (1) 333 (2) 0.0 (0)
High (n=1) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 100.0 (1) 0.0 (0)
Asperger Syndrome (F84.5)
Low (n=33) 3.0(1) 6.1 (2) 60.6 (20) 12.1 (4) 9.1(3) 9.1(3)
Medium (n=41) 26.8 (11) 12.2 (5) 17.1 (7) 19.5 (8) 17.1(7) 7.3 (3)
High (n=37) 43.2 (16) 2.7 (1) 13.5(5) 29.7 (11) 8.1(3) 2.7 (1)
Other Specified Pervasive Developmen-
tal Disorders (F84.8) and PDD-NOS
(F84.9)
Low (n=4) 0.0 (0) 25.0(1) 0.0 (0) 25.0(1) 50.0 (2) 0.0 (0)
Medium (n=2) 0.0 (0) 0 (0) 0.0 (0) 50.0 (1) 50.0 (1) 0.0 (0)
High (n=1) 100.0 (1) 0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
Intellectual Functioning
IQ>85 (n=124) 23.6 (29) 9.8 (12) 30.9 (38) 17.9 (22) 14.6 (18) 324
IQ <85 (n=56) 9.1(5) 47.3 (26) 12.7.(7) 12.7 (7) 10.9 (6) 734
Gender
Female (n=40) 27.5(11) 20.0 (8) 20.0 (8) 10 (4) 17.5 (7) 5.0(2)
Male (n=154) 14.9 (23) 21.4 (33) 24.7 (38) 18.8 (29) 14.3 (22) 5.8(9)

Level of vocational education classified into three groups according to the International Comparative Analysis of Social Mobility in Industrial
Nations (CASMIN): low (no vocational qualification or other vocational qualification), medium (German: Lehre, Fachschule; vocational school)

and high (University diploma)

Offices of the Federal States, 2017). However, compared
to previous studies on ASD in German adults, the percent-
age of general higher education entrance qualification and
university degree is rather low in the current sample (Frank
et al., 2018; Riedel et al., 2016). Existing studies in Ger-
many report rates of at least 52% for general higher educa-
tion entrance qualification and rates of 37.6% and higher
for university diplomas in adults with ASD (Frank et al.,
2018; Riedel et al., 2016). This can be explained by differ-
ences of sample characteristics in the selected ASD popula-
tions. Previous studies included mostly late-diagnosed adults
with ASD and no co-occurring ID only (Frank et al., 2018;
Lorenz & Heinitz, 2014; Riedel et al., 2016). Although the
current sample was also not representative for individuals

within the whole spectrum of ASD (as discussed below), it
draws on a more diverse sample by including adults with ID.

Education level has been shown to be predictive for
employment status in adults with ASD (Ohl et al., 2017).
According to this, chances to participate in the German
labor market seem to be promising for the present sample.
Nevertheless, only 32.1% of the participants state to have
been employed at some point in their life and only 17.5% of
the sample state to be enrolled in the regular job market at
the time of the survey. The unemployment rate was 17.0%,
which is alarmingly high considering the rate for the general
population in Germany in 2016 was 6.1% only (RDC of
the Federal Statistical Office and Statistical Offices of the
Federal States, 2017). The poor participation in the labor
market of our sample does not only underreach the general
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population of Germany, but also hitherto existing data on the
participation of adults with ASD in Germany (Frank et al.,
2018; Riedel et al., 2016). This again can be explained by
the different composition of analyzed samples as our study
included a broader spectrum of individuals with ASD than
existing studies in Germany. Compared to international stud-
ies, reporting unemployment rates of 50% and higher for
adults with ASD (Hendricks, 2010), the rate of 17% in the
current study seems oddly low. This may partly be due to
methodological reasons. While international studies have
assessed employment status dichotomously (employed vs.
unemployed), the current study provides further subdivision.
Adding up the subcategories (unemployed, early retirement
and retirement), this study reveals an unemployment rate of
37.6%. The sustaining lower unemployment rate compared
to international studies may be a result of adults with more
severe symptoms being underrepresented in this current
study. Another indicator of the poor integration in the labor
market is the high percentage of financial dependency of the
individuals in this sample. 72.8% of the participants receive
some kind of financial support and more than two thirds
even depend on either public or familiar financial support.
As in former international studies (Baldwin et al., 2014,
Hillier & Galizzi, 2014) and in previous studies in Germany
(Frank et al., 2018; Riedel et al., 2016), our findings show
above average levels of formal and vocational education in
adults with ASD and at the same time below average integra-
tion in the labor market. Existing studies investigating the
effect of other psychiatric disorders on labor market out-
comes also show an adverse effect on employment status
(Banerjee et al., 2017; Hakulinen et al., 2019a). What is
different in adults with ASD is the high level of education.
Among impairments in the labor market, other psychiatric
disorders, such as schizophrenia or mood disorders, are
also associated with lower levels of education (Hakulinen
et al., 2019b, c¢). The present ASD sample, however, shows
above average levels of education. Nevertheless, the rates of
employment are well below average compared to the general
population. The unemployed ratio for participants with ASD
and a high level of education was 20.3%. For comparison,
the ratio in the general German population for adults with a
high level of education was 2.0% (RDC of the Federal Sta-
tistical Office and Statistical Offices of the Federal States,
2017). Apparently, adults with ASD face challenges obtain-
ing an employment, despite high levels of education. This
is alarming and requires explanation. Comorbid psychiatric
diagnoses, which have been shown to be common in adults
with ASD (Howlin & Magiati, 2017; Hudson et al., 2019;
Noterdaeme & Wriedt, 2010; Strunz et al., 2014), may
explain the poor integration in the labor market to a certain
degree. However, as discussed below, comorbid psychiatric
diagnoses were not included in the analyses of this current
paper. Their impact can therefore not be evaluated. It can
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further be presumed that impairments associated with ASD,
such as impaired executive and soft skills, may rather be
tolerated in educational environments than in the labor mar-
ket. Moreover, educational environments may provide more
assistance than potential employers may provide. Besides
that, working environments often require more social skills,
which are impaired in adults with ASD (Miiller et al., 2008).
The combination of less assistance and more requirements
in the labor market may explain the higher attainment of
individuals with ASD in educational institutions than in the
labor market. This emphasizes the need to support adults
with ASD to fulfill their potential and to better integrate
them in the German labor market. First international pro-
grams for on-the-job coaching activations indicate to be
effective for adults with ASD (Mawhood & Howlin, 1999;
Vogeley et al., 2013; Wehman et al., 2014), but it remains
unclear if those programs are needed for all individuals with
ASD. Transition programs, that aim at preparing young
adults with ASD to find and achieve employment by focus-
ing on social communication and independent living skills,
have also been shown to be effective (Cimera et al., 2013)
and have been recommended (Solomon, 2020). The need for
the implementation of such programs in Germany should be
further assessed in future investigations. However, recent
findings also emphasize the need for environmental changes
in order to improve employment outcomes for adults with
ASD (Black et al., 2019). For one, potential strengths asso-
ciated with ASD should be recognized and enhanced in
occupational settings (Wong et al., 2018). This could be
accomplished by implementing ASD specific employer
and/or co-worker trainings. Black et al. (2019) showed that
autism education and awareness trainings enabled employers
and co-workers to recognize ASD associated strengths and
significantly facilitated work processes for adults with ASD.
Further implementing support systems in the working envi-
ronment, by for example appointing a designated supervisor
or peer mentor, has been identified as an important strategy
to support employees with ASD to manage their workplace
concerns and maximize their potential (Dreaver et al., 2020;
Nicholas et al., 2018). Finally, hiring processes should be
accommodated in order to detect strengths and work related
competencies instead of only evaluating social and commu-
nication skills (Austin & Pisano, 2017; Griffiths et al., 2020).

Research should specifically address difficulties and gen-
eral experiences of adults with ASD in professional transi-
tions and in the labor market.

Strength and Limitations

A main strength of this current study is the accurateness of
diagnosis of the participants, as all of them have been diag-
nosed by specialized outpatient clinics based at university
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hospitals (Kamp-Becker et al., 2018). At the same time,
recruitment through specialized ASD clinics may be a
limitation of the study, because the sample may be biased
towards a help seeking population. It has further been shown
that access to diagnostic services is associated with higher
education (Smith et al., 2020). The sample composition may
therefore not be representative for the general population
of adults with ASD in Germany. Representativeness may
further be a critical issue of this study, because the response
rate was not high (26.8%). It is reasonable to assume that
individuals with more severe symptoms did not participate
in this survey. That may be represented by the prevalence
of learning or intellectual disability of only 31.1% in this
sample, which is lower than in other studies, reporting preva-
lence rates of at least 40.0% and higher (Charman et al.,
2011; Noterdaeme & Wriedt, 2010; Postorino et al., 2016).
It is most probable that individuals with intellectual impair-
ment were not able to fill in the questionnaire and therefore
could not participate in the survey. Hence, they are under-
represented in the current study.

The proportion of male and female participants in our
study is consistent with the previously reported male/female
ratio in ASD (Fombonne et al., 2009). However, it has
become a matter of debate whether females are underdiag-
nosed and whether diagnostic instruments are sufficient to
detect the postulated female autism phenotype that seems to
differ from a male autism phenotype (Lai & Szatmari, 2020).

As participants from different outpatient clinics were
included in this survey, the diagnostic of comorbid psychi-
atric disorders varied, depending on the respective recruit-
ment center and was not standardized. Therefore, comorbid
psychiatric diagnoses were not entirely comparable and were
not included in the analyses of the current study. Given that
comorbid psychiatric disorders are common in adults with
ASD (Howlin & Magiati, 2017; Hudson et al., 2019; Noter-
daeme & Wriedt, 2010; Strunz et al., 2014), this may have
had an impact on the employment status of the sample and
cannot be evaluated with the available data. Further, mala-
daptive and repetitive behavior, which have been shown to
influence the employment status of adults with ASD (Howlin
et al., 2004), were not assessed in this study. That may have
influenced the results and has to be taken into consideration.

Conclusion

This study shows high levels of formal and vocational educa-
tion for adults with ASD, exceeding the level of the general
population in Germany. At the same time, their participa-
tion in the labor market underreach the participation of
the general population. Despite their high education level,
two thirds of the adults with ASD in this sample depend on
either public or familiar financial support and show high

rates of unemployment. Accordingly, adults with ASD are
poorly integrated in the German labor market. To enhance
the participation of adults with ASD, on-the-job coaching,
transition programs and environmental adjustments in the
labor market have shown promising effects in prior stud-
ies. Results of this study and findings of previous studies
emphasize the further need to implicate those programs and
environmental changes in Germany.
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