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1 Introduction   

“The most important rule at work is to get along with others at work. I think that jobs usually 

are 80% social (conversation, lunch, breaks, chit-chat) and 20% work. People with autism are 

better the other way around!” (Quote of a man diagnosed with autism)1 

Entering working life represents an essential milestone of social participation, providing social 

belonging, financial security, as well as physical and psychological well-being. Social skills 

such as knowing unspoken rules, finding topics of communication, communicating skillfully, 

or recognizing nonverbal signals, are becoming more and more important in working 

environments and are increasingly required. Rising social demands hinder sustainable transition 

to work and job retention for individuals with autism spectrum disorder (ASD) demonstrating 

qualitative impairments in social interaction and communication as well as inflexible behavior. 

During professional employment, the pronounced need for professional support becomes fully 

apparent. The poor integration of people with ASD into the labor market is demonstrated by a 

high unemployment rate, despite adequate and comparable education. Fundamental 

impairments in social skills of ASD are thought to impede successful integration. Repeated and 

persistent exposure to unknown social challenges leads to excessive demands in individuals 

with ASD. Uncertainty, avoidance behavior, social withdrawal, including social anxiety are 

consequences. ASD-specific social skills and social anxiety symptoms appear to be mutually 

dependent. If difficulties in coping with the unpredictability and complexity of social 

interactions in people with ASD are based on profound difficulties in processing social 

information, a modified manifestation of social anxiety symptoms in ASD can be hypothetically 

assumed. In order to prevent unstable, fragmented career paths, specific requirements of 

persons with ASD need to be identified. 

With the goal of professional and social participation of adults with ASD, the current thesis 

aims to provide important insights into the employment situation of individuals with ASD 

without intellectual disabilities in Germany, taking into account the manifestation of social 

 

1 Hurlbutt & Chalmers, 2004 
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competence deficits in order to be able to identify an ASD-specific profile of requirements for 

successful and satisfactory participation.  

In the first study, the relationship between educational attainment and employment rate among 

persons with ASD was found to be clearly unbalanced, substantially driven by interpersonal 

difficulties. The study showed a fivefold increase in unemployment rate among individuals with 

ASD, despite above-average school-leaving qualifications compared to the general German 

population. Searching for reasons underlying these findings, the second study explored the 

characterization of interpersonal difficulties with a focus on social anxiety by comparing a 

group of individuals with ASD and a group of individuals with social anxiety disorder (SAD). 

When disentangling difficulties in social competences and manifestations of social anxiety 

symptoms, it could be shown that social anxiety was prominent in individuals with ASD, but 

reduced social competences were substantially more pronounced. The second study allowed to 

draw the conclusion that increased social anxiety in ASD is based on more fundamental 

impairments in social skills and in processing social information. ASD-specific manifestations 

became apparent that led to the third study that focused on needs and requirements for a 

suitable working environment. Among individuals with ASD, a specifically pronounced need 

to reduce social demands and to structure working conditions in a suitable job that offers 

economic security were identified. Adults with ASD reported distinct difficulties in establishing 

and maintaining employment as well as specific needs at work. 

Results emphasize the urgent need for specific and professional vocational support measures, 

as adults with ASD without intellectual disabilities are at risk of being overlooked for supported 

employment opportunities.  
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2 Theoretical Background  

2.1 Characterizing Autism Spectrum Disorder 

ASD is a lifelong developmental condition affecting approximately 1% of the population 

(American Psychiatric Association, 2013). ASD is a heterogeneous condition, symptoms vary 

in severity and may be associated with different levels of functioning (Pilling et al., 2012). The 

diversity and classification of different manifestations is becoming increasingly important2. In 

the DSM-V (American Psychiatric Association, 2013), autistic disorder, Asperger’s syndrome, 

childhood disintegrative disorder, and pervasive developmental disorder not otherwise 

specified, which were previously differentiated in the DSM-IV, are summarized under the 

diagnosis of autism spectrum disorder (ASD), as clear distinction appears difficult (Cederlund 

et al., 2008; Kamp-Becker et al., 2010; Klin & Volkmar, 2003; Leekam et al., 2000; Lord et al., 

2012; Miller & Ozonoff, 2000; Vogeley, 2015). Similarly, in ICD-11 (World Health 

Organization, 2019), the categories of early childhood autism (ICD-10: F84.0), Asperger's 

syndrome (ICD-10: F84.5), atypical autism (ICD-10: F84.1), other pervasive developmental 

disorder (ICD-10: F84.8), and pervasive developmental disorder not otherwise specified (ICD-

10: F84.9; World Health Organization, 2016) have been replaced by the diagnosis of ASD. 

Core symptoms of ASD include qualitative impairments in communication, in processing social 

information as well as inflexible, restrictive behavior patterns. Sensory hyper- or hypo-

reactivity to stimuli were also included as diagnostic criteria (American Psychiatric 

Association, 2013). 

Central core symptom of ASD are deficits in intuitive mentalising, i.e., difficulties in inferring 

thoughts, feelings, attitudes, desires, and intentions of others and taking them adequately into 

account when preparing one´s own reactions (Baron-Cohen et al., 1985; Frith et al., 1991). 

 

2 There is a need for more reflective use of language and consideration of the concept of neurodiversity in autism 

research. Various phrases are preferred or judged offensive to describe autism, from person-first to identity-first 

to a mixed phrasing. Identity-first language emphasizes autism as an integral part of identity, whereas person-first 

language emphasizes that autism is only one of many personal characteristics (Bottema-Beutel et al., 2021; 

Buijsman et al., 2023; Bury et al., 2023; Dwyer, 2022; Kapp et al., 2013; Kenny et al., 2016; Monk et al., 2022; 

Sarrett, 2017; Tepest, 2021). Depending on the cultural background, the preference varies (Buijsman et al., 2023). 

In this thesis, we use a person-first designation (person with ASD). The neurodiversity paradigm encompasses 

multiple perspectives from stakeholders with different needs. It appears that no linguistic regime proves to be the 

best in all situations (Tepest, 2021).  



Julia Espelöer  Autism and Employment 

10 

 

Spontaneous and intuitive responses to social information and interaction in the social context 

are reduced. Less attention is paid to nonverbal cues (Baron-Cohen et al., 1997; Klin et al., 

2003). Mentalising represents a fundamental skill in social interactions (Luyten & Fonagy, 

2015) and, as in any context of our life world, the recognition of implicit as well as explicit 

expectations is also assumed in the work environment. Difficulties may occur in the proper 

assessment of the context of social situations. Dealing with customers, colleagues, and superiors 

also poses hurdles and may result in mutual miscommunication (Hurlbutt & Chalmers, 2004; 

Lehnhardt et al., 2012; Müller et al., 2003; Proft et al., 2016). Diminished social reciprocity 

may hamper successful communication (Krämer et al., 2015). Thus, impairments in social 

skills, based on underlying deficits in mentalising, entail substantial difficulties in social 

interaction and communication.  

In addition to qualitative impairments in social skills, inflexible adherence to ritualized behavior 

and fixed structures can have a relaxing and stabilizing effect for persons with ASD providing 

external control. Deviations from plans and structures are often difficult to deal with and may 

lead to interruption of a job (Chen et al., 2015). Thus, coping with labor market’s demands of 

flexibility and adaptability presents major challenges for individuals with ASD. Adapting 

quickly and flexibly to unfamiliar situations and requirements, and completing work tasks in 

the expected complexity and in the right timeframe appears difficult, if this information is not 

provided explicitly (Hurlbutt & Chalmers, 2004; Müller et al., 2003).  

Besides unforeseen changes in the routine schedule, perceptual problems can interrupt the 

workflow in individuals with ASD (Hurlbutt & Chalmers, 2004; Kirchner & Dziobek, 2014; 

Müller et al., 2003). Hyper- or hypo-reactivity to sensory input such as sounds, light, smell, or 

body contact have been included as a diagnostic criterion for ASD in DSM-V (American 

Psychiatric Association, 2013). Overload due to sensory overstimulation has been increasingly 

reported in people with ASD. In the working environment, sensory overload may lead to 

decreased work performance and social withdrawal (Kirchner & Dziobek, 2014). ASD-specific 

characteristics could have a decisive influence on professional participation. 
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2.2 Challenges in Professional Integration  

Participation in social life represents an essential component in a person's development (U.N., 

1948). Entering working life as a major goal during the transition from adolescence to 

adulthood allows social, economic, and cultural integration and autonomy. Employment 

represents a key component in adult life in order to gain social responsibility, social status, and 

financial independence as well as physical and psychological well-being (Chen et al., 2015; 

Roux et al., 2015; Wright & Stickley, 2013). Employment may provide recognition of effort 

and capabilities, and it improves a sense of belonging (Evans & Repper, 2000) and contributes 

decisively to social participation (Chen et al., 2015; Cimera et al., 2013; Roux et al., 2015; 

Wright & Stickley, 2013). The respective settings of educational and employment situations 

seem to entail different requirements and associated challenges for people with ASD. 

 

2.2.1 School Environment  

In the context of school, pupils with ASD achieve high levels of educational attainment, 

showing significantly higher school-leaving qualifications compared to the general German 

population (Maslahati et al., 2022). Impairments in social interaction and communication are 

more likely to be tolerated in school, and more assistance can be provided than in the labor 

market. Beyond school, it is presumed that in the context of university and vocational training 

settings, requirements for social skills, structuring and planning abilities as well as flexible 

adaptive behavior become more demanding compared to the educational environments (Müller 

et al., 2008). Inadequate behavior and interaction difficulties can impede the successful 

transition from school to the workplace. Many individuals with ASD remain dependent on their 

parental home or other support systems following high school (Howlin et al., 2004). It is during 

the transition from high school to employment, especially in the first two years, that adequate 

support appears to be critical to achieve successful employment integration (Chen et al., 2015; 

Shattuck et al., 2012) and to prevent social withdrawal (Volkmar & Klin, 2000).  
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2.2.2 (Un)Employment  

Over-education and high unemployment rates among people with ASD without intellectual 

disabilities show a striking imbalance. National as well as international studies show 

comparably low employment rates for individuals with ASD (Baldwin et al., 2014; F. Frank et 

al., 2018; Hurlbutt & Chalmers, 2004; Maslahati et al., 2022; Riedel et al., 2016). International 

studies obtained unemployment rates between 39% and 73% in the USA (Ballaban-Gil et al., 

1996; Ohl et al., 2017), 24% to 54% in Great Britain (Barnard et al., 2001; Howlin et al., 2004; 

Howlin & Moss, 2012), and up to 82% in Taiwan (Lin et al., 2012). No differentiation was 

made according to severity of autism symptoms, level of functioning, or age at diagnosis. 

National studies from different autism outpatient clinics in Germany presented comparable 

results (F. Frank et al., 2018; Kirchner & Dziobek, 2014; Maslahati et al., 2022; Riedel et al., 

2016). Kirchner and Dziobek (2014) examined 76 adults with a self-reported clinical diagnosis 

of ASD in an online survey of which 36% (of n=64) reported to be unemployed. In a prospective 

study in the period of 2009 to 2011 by Riedel and colleagues (2016) of individuals diagnosed 

with ASD in a specialized autism outpatient clinic, nearly 60% of individuals diagnosed with 

Asperger's syndrome reported to be either unemployed or on early retirement. In an autism 

outpatient clinic in Freiburg, Germany, results revealed in a study with 185 adults with ASD in 

the period of 2009 to 2014 that 13.5% of those who reported that they were under employment 

earlier were currently unemployed and 17% were on early retirement for health reasons (F. 

Frank et al., 2018). Maslahati and colleagues (2022) also described a disparity between over-

education and increased unemployment rates in a heterogeneous group of adults with ASD with 

and without intellectual impairments or learning disabilities (n=196) compared to the general 

German population. Data were collected in a multi-center study in collaboration of four autism 

outpatient clinics in Germany. 21.1% reported working under conditions of supported 

employment, 15% reported early retirement for health reasons, 1% reported regular retirement, 

and 17% reported being unemployed compared to 6.1% in the general German population. High 

levels of education were achieved by 43.9% of the study sample, compared to 30.1% in the 

general German population supporting the assumption of over-education in individuals with 

ASD (Maslahati et al., 2022). Unemployment rates differ depending on the particular 

assumptions of the study, such as the inclusion of people with ASD with and without intellectual 

disabilities (e.g., Maslahati et al. 2022) or the inclusion of varying subcategorization into levels 

of education, vocational training, or employment. Strikingly, what all studies have in common 
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are high unemployment rates among highly educated people with ASD. Repeated terminations 

and long-term unemployment are threatening, so that continuous career paths cannot be 

developed. Interpersonal difficulties are more likely to be the cause of termination than lack of 

professional competences, which is in accordance with the findings on the immense influence 

of social competences in working life (Ballaban-Gil et al., 1996; Hurlbutt & Chalmers, 2004; 

Müller et al., 2003; Solomon, 2020).  

Taken together, the challenge of sustainable integration of people with ASD without intellectual 

disabilities is reflected in an alarmingly poor employment situation. ASD-specific 

characteristics, such as qualitative impairments in social interaction and communication skills, 

appear to play an important role and may increase the risk of social exclusion. 

 

2.3 Social Skills  

Social inclusion is largely determined by a full integration in working life, but requires complex 

social skills (Arora, 2017; Fazekas, 2020; Riggio, 2020). Social skills are becoming 

increasingly demanding in the labor market (Deming, 2017). Deming (2017) found that work 

environments requiring strong social skills in addition to math skills grew the most since the 

1980s. For decades, cognitive skills measured by standardized achievement tests, IQ tests, or 

grades have determined the school and work system through, for example, PISA or recruitment 

tests (Deming, 2017; Heckman & Kautz, 2012; Schanzenbach et al., 2016). In contrast to 

cognitive skills, the importance of non-cognitive skills, in this context also referred to as soft 

skills, including social, communicative and interpersonal skills, social intelligence, or social 

competence (Arora, 2017; Fazekas, 2020; Riggio, 2020; Schanzenbach et al., 2016), is growing. 

As technology evolves, job functions that requires cognitive skills can be more and more 

automated and even replaced by smart, computerized devices, which is not applicable to social 

skills with the same degree - although there are recent developments in this regard as well (M. 

R. Frank et al., 2019).  

Social skills – including establishing and maintaining communication and interpersonal 

interaction with colleagues, supervisors, and customers, non-verbal communication, knowledge 

of social rules, social perceptual skills, behavioral flexibility – are assumed to be crucial to 
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successfully adapting to and maintaining work (Riggio, 2020). Social skills, such as intuition, 

group work, and trust were described in different working fields, i.e., not only in service sector 

but also in business management and are valued comparably to cognitive skills in improving 

labor market outcomes (Schanzenbach et al., 2016). Different approaches highlight the 

complexity of social skills. Basic communication skills are proposed to comprise the abilities 

to express oneself, to receive communication from others, and to regulate and control the flow 

of communication. In addition, verbal (communication in words or writing and the knowledge 

of social rules and conventions) and nonverbal (to express emotions, affects, and interests) 

communication are differentiated (Riggio, 2020). Social intelligence is described as the ability 

to perceive (social perceptiveness) and adapt flexibly (behavioral flexibility) to different 

situations, which is crucial especially in working environments (Müller et al., 2003; Riggio, 

2020; Zaccaro et al., 1991). In the workplace, abilities in interpersonal communication as well 

as building and maintaining relationships are acknowledged. One is expected to be active and 

assertive, as well as cooperative and empathetic; however, one should be able to balance 

teamwork, service orientation, and self-expression (Klein et al., 2006). Understanding social 

norms and unwritten social laws and conventions also shape social skills.  

Taken together, the importance of social skills, summarized as social competences, in the 

context of work becomes clear (Riggio, 2020). The capability to change perspectives promotes 

productive exchange and successful cooperation, but requires the ability to mentalise (Fazekas, 

2020), which is impaired in individuals with ASD. By outlining the major impact of social skills 

on working life, it becomes clear that fundamental, ASD-specific impairments in social 

competences can hinder successful integration in the labor market. The normative requirement 

of inclusion in society and social networks represents a primary goal in the transition to adult 

life, which may pose a massive barrier for people with impairments in social competences.  

In order to understand what specific supports are needed for individuals with ASD to initiate 

and maintain employment and pursue a stable career path, it is helpful to get a more accurate 

picture of social competence deficits specific to individuals with ASD to be able to consider 

their impact on the workplace. The benefit in differentiating individuals with ASD from 

individuals who exhibit social interaction difficulties for other reasons than autism, which is 

illustrated in the following example of social anxiety disorder, is thus to distill ASD-specific 

needs in the workplace. 
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2.4 Differentiation Between Symptoms of ASD and Social Anxiety 

Young adulthood represents a sensitive transitional period in which it can be challenging to 

make independent decisions and integrate into a social network (Chen et al., 2015; Roux et al., 

2013). The onset of psychiatric disorders occurs frequently at this age and may persist into later 

adulthood (Kessler et al., 2005). Mental disorders and additional comorbidities can, on the one 

hand, make the successful entry into working life more difficult (Schaller & Yang, 2005) or 

they can exacerbate due to excessive demands or lack of support during transition (Hurlbutt & 

Chalmers, 2004). Different disorders are associated with impairments in social interaction and 

communication with varying degrees, which may cause difficulties in everyday and 

professional life as well as pronounced distress (Arora, 2017; Brunello & Schlotter, 2011; 

Fazekas, 2020; Olesen et al., 2013; Riggio, 2020). Social withdrawal may occur, which might 

often relate to insecurities and impaired social skills (Kleinhans et al., 2010; White et al., 2014). 

In order to establish appropriate and suitable support systems, the distinction of ASD from other 

disorders need to be considered (Chen et al., 2015; Croen et al., 2015; Hudson et al., 2019).  

As early as Leo Kanner and Hans Asperger, anxiety in general and social anxiety in particular 

were associated with ASD (Asperger, 1944; Kanner, 1943; Kerns et al., 2014). Social anxiety 

disorder (SAD) is characterized by pronounced, excessive fear of negative evaluations by 

others, of drawing attention to oneself, and of acting embarrassingly. Avoidance and 

withdrawal behavior from the social environment occurs (American Psychiatric Association, 

2013). Comorbidity rates of SAD in ASD samples range between 6% and 38% (Kerns et al., 

2014). In the general population, a lifetime prevalence of social anxiety has been described 

internationally as 12.1% in the United States (Kessler et al., 2005) and nationally as 1.8% in 

Germany (Asselmann et al., 2019). 

Research has been conducted in order to disentangle the relationship between social interaction 

difficulties and symptoms of social anxiety in ASD (Bejerot et al., 2014; Kerns & Kendall, 

2012; Maddox & White, 2015; Spain et al., 2018; White et al., 2014). The expression of certain 

symptoms appears to be similar between ASD and SAD. The question arises whether an 

association between ASD and SAD is evident in the sense of comorbidity or whether it is 

appropriate to assume an ASD-specific expression of SAD-like symptoms. The latter would 

suggest that some symptoms of ASD may be misinterpreted as resembling social anxiety 

symptoms and thus may lead to a misdiagnosis of SAD in people with ASD (Beidel et al., 2010; 
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Kerns & Kendall, 2012). The relationship between autistic and social anxiety symptoms is 

proposed to be bidirectional (Bejerot et al., 2014; Cath et al., 2008; Kanai et al., 2011; Spain et 

al., 2018). In SAD, the fear of being negatively evaluated by others seems to be paramount, 

leading to avoidance of social situations (Maddox & White, 2015; Neal & Edelmann, 2003; 

Tyson & Cruess, 2012; White & Schry, 2011). In ASD, social withdrawal could be related to 

insecurities in social interaction associated with deficits in social skills based on deficits in 

mentalising (Beidel et al., 2010; Kerns & Kendall, 2012; White et al., 2010, 2014). The ability 

to cope with the unpredictability of social interactions is impaired (Mazefsky & Herrington, 

2014; Wood & Gadow, 2010). Resulting avoidance behavior prevents appropriate skills from 

being developed and improved (Kleinhans et al., 2010; White et al., 2014). With regard to the 

working environment, it seems to be of particular importance to look more closely at the 

influence of difficulties in dealing with uncertainties, especially in relation to the diagnostic 

criteria of ASD of restrictive behaviors and the preference for fixed structures. 

Already Kanner (1943) described intolerance of change as one of the central features of autism 

(Baron-Cohen et al., 1985; Boulter et al., 2014; Cath et al., 2008; Gillott et al., 2001; Kanner, 

1943; Rodgers et al., 2012). Difficulties in responding spontaneously to unexpected events are 

frequently reported in individuals with ASD. A relationship between anxiety, inflexible 

adherence to ritualized behavior and fixed structures, and intolerance of uncertainty (IU) has 

been discussed (Chamberlain et al., 2013). The perceived complexity of social interactions may 

contribute to repeated social failure (Volkmar & Klin, 2000). Avoidance behavior may occur 

due to the increased stress caused by uncertainty and unpredictability in social situations (Dugas 

et al., 1998; Ladouceur et al., 1997; Rodgers et al., 2012). The concept of IU is commonly 

discussed in the context of generalized anxiety disorder, obsessive-compulsive disorders, or 

depression (Carleton, 2012; Dugas et al., 1998, 2004; Gentes & Ruscio, 2011; Holaway et al., 

2006; Tolin et al., 2003). In ASD, inflexible behavior may act as a coping strategy for anxiety-

related distress (Rodgers et al., 2012). The construct of IU is associated with the emergence of 

anxiety as well as with some ASD-specific characteristics such as repetitive behavior and 

sensory sensitivity (Boulter et al., 2014; Rodgers et al., 2012). In the manifestation of anxiety 

in ASD, IU represents an essential component (Boulter et al., 2014). Understanding the 

characterization of social competence deficits in relation to social anxiety symptoms and 

uncertainty in interpersonal interactions in ASD can be essential in developing highly needed, 

appropriate supports. 
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2.5 Specific Needs of ASD in the Workplace 

Research repeatedly highlights the urgent need for specific professional support services 

especially for adults with ASD without intellectual disabilities (Baldwin et al., 2014; Chen et 

al., 2015; Kirchner & Dziobek, 2014; Lehnhardt et al., 2012; Roux et al., 2013; Shattuck et al., 

2012; Vogeley et al., 2013). Compared to individuals with other disabilities, such as language 

or learning disabilities or other mental disorders, adults with ASD often lag behind in 

professional support systems (Barnard et al., 2001; Roux et al., 2013; Taylor & Seltzer, 2011; 

Vogeley et al., 2013). Lower wages are also reported (Roux et al., 2013). Even with comparable 

demographics, young adults with ASD show poorer psychosocial outcomes than individuals 

with other disabilities (Chen et al., 2015; Howlin, 2013; Howlin & Moss, 2012; Roux et al., 

2013; Shattuck et al., 2012). Increased functional impairments, in turn, lead to an increased risk 

for poorer post-secondary educational and vocational outcomes (Müller et al., 2003). Taylor 

and Seltzer (2011) referred to the comparison of young adults with ASD with and without co-

occurring intellectual impairments and described that individuals with ASD and intellectual 

impairments were more likely to achieve employment after high school. Nevertheless, the 

majority of early diagnosed adults with ASD were found to be employed in supported settings, 

regardless of whether or not an additional intellectual disability was present (Howlin et al., 

2004; Taylor & Seltzer, 2011). 

In spite of commonly average to above-average cognitive abilities, individuals with ASD are 

significantly more likely to fail in obtaining and maintaining employment appropriate to their 

educational level, even compared to individuals with other disabilities (Shattuck et al., 2012). 

People with ASD indicated that the intellectual demand is of high importance when choosing a 

profession, as they are often highly educated (Baldwin et al., 2014; Müller et al., 2003). 

However, an unsatisfactory ratio of workplace demands of social skills relative to potential 

work performance emerges, with the former predominating, much to the discomfort of 

individuals with ASD (Hurlbutt & Chalmers, 2004). In qualitative studies (Baldwin et al., 2014; 

Hurlbutt & Chalmers, 2004; Kirchner & Dziobek, 2014; Müller et al., 2003), the need for clear 

communication, limited social interactions, and reduced sensory input in ASD becomes 

apparent. Adults with ASD reported a pronounced need for clearly defined, predictable, and 

consistent work assignments. The ability to flexibly adapt the daily working schedule according 

to individual needs appears to be important. Persons with ASD needed support to improve 
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prioritization skills and learning new tasks required sufficient time (Baldwin et al., 2014; 

Hurlbutt & Chalmers, 2004; Kirchner & Dziobek, 2014; Müller et al., 2003).  

Following the need for specific working conditions and support measures for individuals with 

ASD, a model project was developed in cooperation with the Rhineland Regional Council 

(Landschaftsverband Rheinland), the service provider for supported employment 

ProjektRouter gGmbH, and the Adult Autism Outpatient Clinic of the University Hospital of 

Cologne, also providing the framework of this thesis. 

 

2.6 Cologne Model Project Vocational Integration of People with Autism Spectrum Disorder 

2.6.1 Project Description and Components 

The pronounced need for specific support services also became apparent in the help-seeking 

behavior of people attending the Adult Autism Outpatient Clinic of the University Hospital of 

Cologne for diagnostic clarification. Difficulties in vocational orientation and integration were 

also evident in a study conducted to develop a manual for behavioral group therapy for adults 

with ASD in the Autism Outpatient Clinic (Gawronski et al., 2011, 2012). A growing awareness 

of the employment situation of adults with ASD emerged. With the aim of expanding supported 

employment programs as well as sustainably integrating late-diagnosed adults with ASD in the 

labor market, the Cologne model project Vocational Integration of People with Autism 

Spectrum Disorder was designed and implemented during the period of 2014-2021 (Proft, 

2019; Proft et al., 2017; Vogeley et al., 2013). People who are diagnosed with ASD in adulthood 

are referred to as late-diagnosed. Within the framework of the project, a concept was developed 

that combines various formats of support. A scientifically evaluated group training off-the-job 

was developed in which people with ASD dealt with work-related as well as psychosocial topics 

under professional guidance in a fixed group lasting over a period of about four months. Topics 

comprised dealing with the autism diagnosis, stress management, verbal and non-verbal 

communication and difficulties in social interaction as well as self-organization and structuring 

at work. Individuals were given the opportunity to contribute and analyze their own 

experiences. The group training was modularized according to a fixed structure. Following the 

group training, participants were given the opportunity to discuss freely selectable topics in a 



Julia Espelöer  Autism and Employment 

19 

 

follow-up group that was professionally supervised as well. Throughout the project, participants 

were accompanied by job coaches off-the-job who provided support in job search. Another part 

of the project was on-the-job support as an essential component of vocational support services 

(Lawer et al., 2009; Westbrook et al., 2012). In on-the-job trainings, job coaches accompanied 

participants on-site at the workplace and during job interviews and provided practical support 

with administrations and communication issues. Additionally, within the framework of the 

project, a Vocational Questionnaire (Proft, 2015; Proft et al., 2016) was developed in order to 

determine the latest status of education and employment as well as experiences and 

requirements in working life of individuals with ASD on a cross-sectional basis.  

 

2.6.2 The Vocational Questionnaire  

The Vocational Questionnaire3 (Proft, 2015), applied in study 1 and study 3, was designed on 

the basis of statements of individuals with ASD about their experiences and wishes for an ideal 

workplace in a prior qualitative study (Proft et al., 2016) that was conducted in the Adult Autism 

Outpatient Clinic of the University Hospital of Cologne. The questionnaire consists of the two 

parts Professional development and Specific workplace characteristics. The latter comprises 

the two categories Workplace experiences and Wishes and requirements for an ideal workplace. 

The first part which is referred to as Professional development covers descriptive data about 

formal education level, occupational skill level, employment status, psychosocial conditions, 

periods of unemployment, and frequency as well as reasons of terminations. The second part is 

referred to as Specific workplace characteristics and comprises two categories capturing 

Workplace experiences and Wishes and requirements for an ideal workplace. Ratings were 

performed using a 5-point Likert scale (Workplace experiences: ‘strongly agree’, ‘agree’, 

‘undecided’, ‘disagree’, and ‘strongly disagree’; Wishes and requirements for an ideal 

workplace: ‘very important’, ‘important’, ‘moderately important’, ‘slightly important’, and 

‘unimportant’).  

 

3 The German version of the Vocational Questionnaire is attached in the Appendix. For the German translation of 

levels of formal qualifications see Supplementary Material to study 3 in the Appendix. 
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Using the Vocational Questionnaire, a preliminary study (Kemmer, 2021) showed that the 

desire for reducing social contacts at work and for consistent working routines emerge as ASD-

specific characteristics. Individuals with and without ASD showed above-average educational 

attainments and increased rates of termination and unemployment compared to the general 

German population, and predominantly negative experiences at work were reported. Specific 

difficulties in working life became evident among people with interactional difficulties. 

Individuals with ASD weighted the reduction of social contact at work more heavily than 

individuals without ASD. In the present study 3, an exploratory approach was used to conduct 

the research on a larger sample (n=698) compared to the pre-study that was performed only in 

a small sample (n=73). 

 

2.6.3 Results of the Project 

As a key achievement of the Cologne model project Vocational Integration of People with 

Autism Spectrum Disorder (Proft, 2019; Vogeley et al., 2013), employment rates of adults with 

ASD increased. Furthermore, health-related quality of life could be improved (García-

Villamisar et al., 2002; Proft, 2019). Participants benefited from the opportunity for self-

reflection, personal development, examination of their own ASD diagnosis, and for exchange 

with other participants with ASD in the context of both, competent supervised group coaching 

off-the-job and individual coaching on-site as well as off-the-job (Proft, 2019). The focus on 

individual strengths as well as practical strategies for working life were considered helpful as 

well. The need for long-term support could be confirmed. During the course of the project, it 

became apparent that an individual fit such as respective educational and vocational 

qualification as well as the varying degree of the manifestation of autistic characteristics must 

be taken into account when arranging an adequate employment. Professionals should be 

educated about ASD in order to reduce unawareness and preconceptions, allowing for early 

diagnosis. A need-based conception of supported employment programs is strongly 

recommended (Proft, 2019).  
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2.7 Aims and Methodological Approach of the Present Thesis 

The aim of the thesis was to improve the understanding of how individuals with ASD cope in 

working life and to consider the prerequisites of successful participation in the workplace. For 

this purpose, the labor market situation of individuals with ASD was analyzed and possible 

influencing factors and barriers were identified and examined in more detail. In order to achieve 

a more accurate picture of specific characteristics of interpersonal difficulties of individuals 

with ASD in the workplace, a focus was placed on differentiating them from people with social 

difficulties without ASD. The results will foster the development of tailored intervention 

programs.  

To provide a comprehensive picture of the employment situation of individuals with ASD, the 

first study addressed a detailed quantitative characterization of the educational and 

employment situation of late-diagnosed individuals with ASD without intellectual disabilities 

compared to the general German population. The Vocational Questionnaire was used and 

results were compared with data from the public databases of the Federal Employment Agency 

and the National Education Report (Federal Employment Agency (Statistik der Bundesagentur 

für Arbeit), 2018a, 2018b; National Education Report, 2020). Given the rising importance of 

social competences in the working environment and repeatedly described symptoms of social 

anxiety, social insecurity, and social withdrawal in people with ASD, a precise characterization 

of social competence deficits focusing on social anxiety symptoms was pursued in the second 

study. Distinguishing social interaction difficulties and withdrawal tendencies from the 

similarly presenting symptoms of social anxiety may prevent misinterpretation of 

symptomatology and help in defining appropriate workplace support measures. The aim was to 

refine the differentiation between ASD and social anxiety and to gain a more thorough 

understanding of ASD-specific interpersonal difficulties discussed in relation to social anxiety 

in ASD. To this end, a group of individuals with ASD was compared with a group of individuals 

with SAD for whom social situations also present challenges and lead to avoidance behaviors, 

and a control group. Here, the Social Anxiety - Social Competence Deficit Scale (SASKO) 

(Kolbeck, 2008; Kolbeck & Maß, 2009) represents a suitable instrument, allowing to measure 

social anxiety and social competence deficits independently of each other. In addition, the 

influence of IU, measured via the Intolerance of Uncertainty Scale (IU scale) (Gerlach et al., 

2008), as a potential mechanism underlying the development and maintenance of social anxiety 
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in adults with ASD was examined. To clarify whether ASD-specific social competence deficits 

and interaction difficulties are in need of specific requirements and support in the workplace, 

the second part of the Vocational Questionnaire was used in the third study. Experiences and 

wishes for an ideal workplace of people with interaction difficulties, with and without ASD, 

were assessed. A group of persons with ASD was compared with a group of individuals who 

also reported difficulties with social interactions and communication, but for whom an ASD 

diagnosis was clinically ruled out. Requirements for social skills and flexibility in the workplace 

were found to pose unique challenges for individuals with ASD, impeding sustainable 

professional integration, which demonstrates the clear need for specific support programs.  
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3 Empirical studies  

3.1 Diagnostic Procedure 

The Adult Autism Outpatient Clinic of the University Hospital of Cologne, Germany is 

attended by individuals for diagnostic clarification. Individuals are suspected of having ASD 

usually due to social emotional symptoms and/or difficulties in social and professional 

participation. Contacts are usually initiated by the affected persons themselves or by persons 

from their close environment. Registration for diagnosis in the Autism Outpatient Clinic is 

subject to referral and therefore based on prior consultation with a psychiatrist or clinical 

psychologist. Autism Spectrum Quotient (Baron-Cohen et al., 2001) values was above the 

clinical cut-off value of 26 for all individuals invited to the diagnostic procedure. Individuals 

were clinically diagnosed with ASD according to ICD-10 criteria (F84.0, F84.1, F84.5) at the 

Autism Outpatient Clinic. The diagnostic procedure was based on a consensus diagnosis, which 

includes an independent assessment by at least two experienced and qualified clinicians and 

follows the German guidelines on ASD (Association of the Scientific Medical Societies 

[Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften], 2016). Since 

the aim was exclusively to either verify or reject diagnosis of ASD, possible differential 

diagnoses could not be systematically investigated in detail because of time constraints. 

Neuropsychological testing was optional in the diagnostic process, so an IQ testing was not 

standard. Given the high level of education in our sample, it can be assumed that persons with 

ASD studied here do not suffer from cognitive disabilities (Ritchie & Tucker-Drob, 2018). For 

all three studies, individuals with ASD were recruited from the clinic’s participants database.  
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3.2 Study 1: Alarmingly Large Unemployment Gap Despite of Above-Average Education 

in Adults With ASD Without Intellectual Disability in Germany – A Cross-Sectional 

Study  

(Espelöer, J., Proft, J., Falter-Wagner, C. M., Vogeley, K., 2023a. European Archives of 

Psychiatry and Clinical Neuroscience, 273(3), 731–738.) 

High unemployment rates and difficulties in maintaining employment among individuals with 

ASD are assumed to be related to deficits in social interactional skills emphasizing an essential 

need for specific professional support (Chen et al., 2015; Müller et al., 2003; Vogeley et al., 

2013). The sustainable integration of people with ASD presents a major challenge. Deficits in 

social skills and difficulties in continuously adapting to flexible environments demand high 

cognitive efforts for individuals with ASD, which may result in increased feelings of 

exhaustion. As a consequence, social withdrawal and mental disorders might occur, reinforcing 

feelings of insecurity, although a desire for social belonging is often expressed (Bauminger et 

al., 2003; Bauminger & Kasari, 2000; Maddox & White, 2015; Müller et al., 2008; Tyson & 

Cruess, 2012; White et al., 2014; Williamson et al., 2008). Studies show that especially people 

with ASD with average or above average intellectual abilities tend to be aware of their own 

social difficulties, which increases distress and thus symptoms of mental disorders. A vicious 

circle emerges. In order to be able to establish specific assistance, attention should first be 

focused on the alarming employment situation of individuals with ASD without intellectual 

disabilities in Germany (Espelöer et al., 2023a). 

For this purpose, the educational, vocational, and employment situation was examined in a 

retrospective study employing the first part of the Vocational Questionnaire referred to as 

Professional development4 and comparing rates of an ASD group with data from the general 

German population, based on the public databases of the German Federal Employment and the 

German National Education Report (Federal Employment Agency (Statistik der Bundesagentur 

für Arbeit), 2018a, 2018b; National Education Report, 2020). Data of the ASD group were 

 

4 For the German translation of levels of formal qualifications see Supplementary Material to study 3 in the 

Appendix. 
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obtained retrospectively from the clinical database of the Adult Autism Outpatient Clinic of the 

University Hospital of Cologne. 

The Vocational Questionnaire was sent by mail to individuals referred for diagnostic evaluation 

prior to the first diagnostic interview and thus before communicating diagnostic results. During 

the period of 2014-2019, a response rate of 45% was reached. After excluding data with more 

than five missing values, data of mentally disabled persons, and data of persons diagnosed with 

other pervasive developmental disorders (e.g., F84.8, F84.9), 232 individuals were included in 

the current analysis. The catchment area was the wider area of Cologne in 43.5%, the rest of 

the ASD group came from other regions in Germany. Chi-square goodness of fit tests were used 

for group comparisons.  

Results showed that most participants (ASD group: 93.9%; general population: 92.2%) have 

graduated from high school. Of those remaining without completed school-leaving certificate, 

some may have still been in education at the time of the survey. Taking a closer look, individuals 

with ASD were significantly better educated than the general German population. The highest 

possible school education of a general or discipline-specific entrance-level qualification was 

achieved by a considerably higher amount of individuals in the ASD group (50.4%) then in the 

general German population (32.5%). Complementary, a significantly lower proportion of 

16.5% of the ASD group reached a basic secondary education compared to 29.6% of the general 

German population (National Education Report, 2020). Beyond high levels of school-based 

education, significantly less individuals with ASD obtained vocational qualification with 61.7% 

compared to the general German population (74.2%). In the ASD group, decreased rates of 

completed vocational training were found (40.1%) compared to the general German population 

(56.3%). However, academic degrees were reached by 21.6% of individuals with ASD and 

17.9% in the general population, even though differences were not significant (National 

Education Report, 2020). It can be assumed that requirements involving integration into the 

labor market increase in comparison to the educational context and are thus accompanied by 

challenges. 

This assumption is supported by the findings that unemployed individuals in the ASD group 

were characterized by high levels of educational qualification with a majority (43.1%) having 

completed a university entrance qualification compared to the general population (17.8%), and 

by high rates of completed vocational qualification of at least 60 %. Again, the majority of 
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unemployed people with ASD was highly educated, compared to the general population. In 

other words, the pattern of 25% of people with ASD being affected by unemployment was 

found both among people who have successfully completed a school education and among 

people who have successfully completed a vocational qualification. In contrast, unemployment 

rates in the general population decreased with the increase of the level of school leaving 

qualifications. Taking the whole ASD group into account, 25.2% reported being unemployed, 

which exceeds the unemployment rate in the general German population of 5.2% by a factor of 

approximately five. The pattern of high levels of educational qualification as well as high level 

of unemployment correspond to previously published studies in Germany (F. Frank et al., 2018; 

Maslahati et al., 2022; Riedel et al., 2016).  

Results revealed that long-term unemployment in the ASD group of unemployed individuals 

(79.2%) was significantly higher than among unemployed persons in the general population 

(34.8%), with long-term unemployment defined by a period of more than 12 months (see §18 

of the Social Security Code III [Sozialgesetzbuch III]). In accordance with previous findings, 

people with ASD reported being unemployed for an average of 23 months (F. Frank et al., 

2018). Terminations were mainly due to interpersonal difficulties rather than to professional 

problems (Hurlbutt & Chalmers, 2004) and 35% of individuals with ASD experienced at least 

once job termination due to interpersonal reasons. This can lead to the result that more than half 

of the ASD group (63%) reported struggling in the workplace due to high expectations of 

interpersonal relationships. Persons with ASD experienced an average of almost two 

terminations in their previous working life, with a range of up to twelve terminations per person. 

Taken together, the results correspond with previous studies finding that higher level of 

educational attainment does not protect against unemployment, repeated terminations, and 

long-term unemployment for individuals with ASD, which is presumably due to autism-specific 

interpersonal difficulties (Baldwin et al., 2014; Barnard et al., 2001; Barnhill, 2007; F. Frank et 

al., 2018; Hendricks, 2010; Hurlbutt & Chalmers, 2004; Kirchner & Dziobek, 2014; Maslahati 

et al., 2022; Müller et al., 2003; Riedel et al., 2016; Scott et al., 2017; Solomon, 2020). 

As the importance of social skills and the demands on communication skills in working contexts 

are growing, a study was conducted aiming to understand the influence of social competence 

deficits on difficulties in working life of people with ASD. 
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3.3 Study 2: Brief Report: Social Anxiety in Autism Spectrum Disorder is Based on 

Deficits in Social Competence  

(Espelöer, J., Hellmich, M., Vogeley, K., Falter-Wagner, C. M., 2021. Journal of Autism and 

Developmental Disorders, 51(1), 315–322.) 

Impairments in communicative skills may add to the risk of social exclusion. (Self-perceived) 

repeated difficulties and misunderstandings in social situations and working environments lead 

to increased insecurities and, in turn, avoidance and withdrawal behavior (Bellini, 2006; 

Kuusikko et al., 2008; Maddox & White, 2015; Tyson & Cruess, 2012; White et al., 2009, 2010, 

2014), which often stand out as socially anxious behaviors (Beidel et al., 2010; Kerns & 

Kendall, 2012). Most studies examining the occurrence and expression of social anxiety 

symptoms in individuals with ASD have found positive relationships between autistic and 

social anxiety symptoms (Bejerot et al., 2014; Cath et al., 2008; Kanai et al., 2011; Spain et al., 

2018). The question arises how both relate to each other and to what extent a possible 

association affects working life. Social anxiety symptoms also occur with other psychiatric 

diagnoses, challenging an accurate differential diagnosis. Particularly, individuals with ASD 

diagnosed late in life might be prone to a misdiagnosis of SAD. The second study (Espelöer et 

al., 2021) differentially examined social anxiety and social competence in order to further 

characterize the specific manifestation of social anxiety symptoms in ASD and to gain a more 

accurate understanding of difficulties experienced by people with ASD in working life. 

The second study extended the research of a preliminary work (Espelöer, 2017), in which the 

manifestation of social anxiety symptoms in ASD were examined using the SASKO, the IU 

scale, and a brief 5-item scale asking for the concept of Fear of Negative Evaluation (Kemper 

et al., 2012; Vormbrock & Neuser, 1983). The SASKO is a self-report measure which consists 

of a total scale with the two main scales social anxiety and social competence deficits including 

two subscales, respectively. The main scale social anxiety is composed of the two subscales 

anxiety of speaking and being in focus of attention (e.g., “Being the center of attention makes 

me nervous”) and anxiety of being rejected by others (e.g., “I am afraid of embarrassing 

myself”). The second main scale social competence deficits includes the two subscales 

interaction deficits (e.g., “Places where many people are around frighten me”) and deficits in 

processing of social information (e.g., “I cannot assess in advance how my behavior affects 

others”). The IU scale is an abbreviated 18-item German version of the original English version 
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(Buhr & Dugas, 2002; Carleton et al., 2007; Freeston et al., 1994). The three scales of the 

questionnaire cover the perceived limitation of one’s own ability to act ("When I feel uncertain, 

I cannot take the next step."), the uncertainty perceived as straining and stressful ("Uncertainty 

causes discomfort, anxiety, and stress."), and the need to be vigilant and alert due to uncertainty 

("You always should look ahead in order to avoid surprises."). The sample of the preliminary 

work consisted of a group of individuals with ASD (n=23), individuals with axis I disorders 

(n=20; such as depression, bipolar disorder, psychosis, eating disorders, anxiety disorders, 

obsessive-compulsive disorder, schizophrenia), and a non-clinical comparison group (n=25). 

Individuals in the axis I group were inpatients of the Psychiatric Clinic of the University 

Hospital of Cologne and were diagnosed during hospitalization. Recruitment was done in 

person. The non-clinical comparison group consisted of individuals who were not affected by 

psychological impairments and was recruited from a participant database of the Adult Autism 

Outpatient Clinic of the University Hospital of Cologne. 

Previous results (Espelöer, 2017) showed that the increased total SASKO score in the ASD 

group was mainly a result of social competence deficits substantially increased in clinical 

severity. In the axis I group, social competence deficits were less pronounced. Group 

differences became particularly clear with regard to impairments in information processing 

which stood out in people with ASD. The level of social anxiety in people with ASD and in the 

axis I group were in the range of slightly increased clinical severity; group differences did not 

emerge. Individuals with ASD showed marked difficulties in dealing with uncertainties, even 

compared to individuals with mental disorders in the axis I group. Fear of negative evaluation 

was not pronounced in people with ASD. Results showed that the lack of social competences 

and intolerance to uncertainty confirmed the assumption of a reciprocal relationship between 

the two concepts in ASD and particularly mattered in the description of social anxiety 

symptoms in ASD. 

Assuming interdependence of ASD and SAD, whereby social anxiety symptoms are 

pronounced in individuals with ASD but difficulties in information processing and social skills 

stand out, the question of a modified manifestation of social anxiety in ASD arises. To address 

this, in study 2 the axis I group was replaced by a SAD group. Individuals with axis I disorders 

are affected by psychological impairments but not primarily by social anxiety. To refine the 

delineation of ASD and social anxiety disorders and thus clearly describe support needs of 
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people with ASD, a group of people who primarily suffer from social anxiety was included. 

Thus, the question of whether the differentiation of ASD from axis I disorders can also be found 

in a more fine-grained comparison to SAD can be explored. In study 2, the question of 

underlying reasons for interpersonal difficulties, uncertainties, and difficulties in processing 

social information among people with ASD was explored. The focus was on the manifestation 

of social anxiety symptoms suspecting an ASD-specific characterisation and a reciprocal 

relationship between ASD and SAD. Uncertainty of intolerance was shown to be pronounced 

in people with ASD and was examined as well. The concept of fear of negative evaluation was 

not included. Taken together, the second study characterized the specific manifestation of 

social anxiety symptoms in ASD using the SASKO and the IU scale, as the concept of IU was 

described to represent a crucial mechanism underlying the development and maintenance of 

anxiety in adults with ASD (Boulter et al. 2014). A sample of individuals with ASD (n=23), a 

non-clinical comparison group (n=25), and a group of individuals with SAD (n=68) published 

with the SASKO manual (Kolbeck, 2008; Kolbeck & Maß, 2009) was included. Based on the 

data given in the manual, the data set of the SAD group was used for further calculations. 

Therefore, the IU scale was completed only in the ASD group and in the non-clinical 

comparison group. IQ scores were measured for the ASD group and the non-clinical control 

group as part of the data collection. The non-clinical control group was matched to the ASD 

group with respect to IQ and age. Individuals were included in the study when meeting criteria 

of an IQ ≥ 80 and age of 18-65 years. Compared with data described in the SASKO manual, no 

significant age differences were found for the SAD group. Groups were not matched for gender; 

thus, gender was included as covariate in all analyses. One-way MANCOVA were calculated 

with one between-participant factor of Group (ASD, NC, SAD), the dependent variable Scale 

(SASKO total, subscales speaking, rejection, interaction, and information), and one covariate 

(gender, 0–1-valued). Pairwise comparisons were calculated between the SASKO scales, 

respectively, and the IU scale between groups.  

Results revealed significantly increased social anxiety symptoms in the ASD group and the 

SAD group, indicating clinically relevant expressions of social anxiety in both groups. As a 

specific factor for ASD, social competence deficits were particularly pronounced in the ASD 

group, comprising increased impairments in interaction and processing social information. 

Thus, impairments in ASD in terms of marked deficits in social competences that impede the 

processing of social information and interaction could be considered as more fundamental 
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factors that may be associated with increased social anxiety symptoms in ASD (Bejerot et al., 

2014; Cath et al., 2008; Kanai et al., 2011; Maddox & White, 2015; Spain et al., 2018; White 

& Schry, 2011). If social competences and information processing abilities are impaired, social 

interaction and communication may be associated with increased uncertainties. Results 

indicated increased IU in individuals with ASD, demonstrating clinically relevant levels 

compared with a published group of individuals with generalized anxiety disorder (Gerlach et 

al., 2008). This suggests that uncertainties in social situations are related to a behavioral level 

in individuals with ASD (White et al., 2014). Social withdrawal might be the result, which 

could further cause deficits in social skills to become entrenched over time due to limited 

opportunities for practice and improvement (Rubin & Burgess, 2001). Dealing with complex 

social and organizational dynamics at work might thus become increasingly challenging.  

In order to prevent the risk of social exclusion in the workplace and to support satisfactory, 

productive professional integration of people with ASD, it is important to obtain a more 

comprehensive picture of the unique characteristics of people with ASD in the workplace.   
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3.4 Study 3: What is Specific About Employment Status, Workplace Experiences and 

Requirements in Individuals With Autism in Germany?  

(Espelöer, J., Proft, J., Kemmer, P., Falter-Wagner, C. M., Vogeley, K., 2023b. Autism 

Research, 16(7), 1389–1402.) 

With the pattern of a striking imbalance of generally high unemployment rates and high 

educational attainment described for individuals with ASD (study 1, Espelöer et al., 2023a) as 

well as specifically pronounced, fundamental social competence deficits and deficits in 

processing social information underlying social anxiety in individuals with ASD (study 2, 

Espelöer et al., 2021), it is less clear what specific demands are required of people with ASD in 

the workplace. Aiming to get an accurate picture of ASD-specific prerequisites for a successful 

and satisfying employment relationship, the third study (Espelöer et al., 2023b) investigated 

two groups with social interaction difficulties, with and without ASD.  

A group of individuals with ASD without intellectual disabilities (n=197) was compared to a 

group of individuals with social difficulties for whom a diagnosis of ASD was ruled out 

(n=501). Individuals of both groups attended the Adult Autism Outpatient Clinic of the 

University Hospital of Cologne for diagnostic clarification and were invited to the diagnostic 

process due to values of the Autism Spectrum Quotient (Baron-Cohen et al., 2001) above the 

clinical cut-off value of 26. Individuals with the diagnosis ASD constituted the first group. All 

persons in which the diagnosis ASD was ruled out, built the second group. Both groups of 

persons presented with problems in social interaction or communication which motivated either 

themselves or their caregivers to visit the Autism Outpatient Clinic. Individuals with and 

without ASD thus potentially share some characteristics. Comparing those close groups 

provides a way of identifying an ASD-specific profile of requirements in working life. The 

inclusion of a comparison group that is very close to an ASD group allows for differentiation 

of autism-specific needs for the working environment beyond the needs for F diagnoses with 

social interaction disorders (Bloch et al., 2021; Falter-Wagner et al., 2022; Kemmer, 2021; 

Riedel et al., 2016). With regard to the collected educational level of both groups, cognitive 

disabilities can be excluded (Ritchie & Tucker-Drob, 2018). Additionally, 85.3% of individuals 

in the ASD group were diagnosed with F84.5 (n=168), 9.6% with F84.0 (n=19), and 5.1% with 

F84.1 (n=10), suggesting a high functional level of persons in the ASD group.  
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Comparable to study 1, the Vocational Questionnaire was used, sent prior to the first diagnostic 

interview and thus prior communicating diagnostic results to all individuals registered for 

diagnostic clarification. Data were obtained retrospectively from the clinical database of the 

Autism Outpatient Clinic. Data of persons included in study 3 were partially overlapping with 

the group of study 1. However, due to the later implementation date of study 3, the survey 

period of study 1 (2014 to 2019) was extended by covering the period of 2014 to 2021 resulting 

in slightly different response rates and sample sizes. Questionnaires relevant for study 3 were 

returned with a response rate of 53.3%. In total, after excluding data with more than five missing 

values and data of individuals diagnosed with other pervasive developmental disorders such as 

F84.8 and F84.9, mentally disabled persons, and persons without completed school education, 

698 individuals were included in the current analysis. In contrast to study 1, persons who had 

not completed their school education were excluded in study 3. The investigation of workplace 

experiences and requirements presupposes that school was completed and at least the status of 

vocational training beyond school was achieved. Groups did not significantly differ in gender. 

Individuals with ASD were younger (M=36.5, SD=11.7) compared to individuals with a ruled 

out ASD diagnosis (M=39.5, SD=11.6). Regard school education, individuals with ASD 

showed significantly lower educational qualifications compared to individuals without ASD. 

Both parts of the Vocational Questionnaire (Professional development5 and Specific workplace 

characteristics) were included in the third study. Groups were compared in terms of 

descriptive data captured by the first part of the questionnaire referred to as Professional 

development. Chi-square association tests and Mann-Whitney U tests were used for group 

comparisons. With data from the second part of the questionnaire, referred to as Specific 

workplace characteristics, exploratory factor analyses were conducted, covering both 

categories of the questionnaire Workplace experiences and Wishes and requirements for an 

ideal workplace, respectively, in order to reduce the complexity of the data. The exploratory 

approach of the data should be taken into account when describing and interpreting the results 

(Bender & Lange, 2001). Since the initial intention of the Vocational Questionnaire was to 

investigate the employment situation of individuals with ASD, the questionnaire contains nine 

items, which require an existing ASD diagnosis. Thus, in order to perform group comparisons 

 

5 For the German translation of levels of formal qualifications see Supplementary Material to study 3 in the 

Appendix. 
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of people with and without ASD in the present study, these nine items were excluded from the 

analyses (seven items in questionnaire Workplace experiences; two items in questionnaire 

Wishes and requirements for an ideal workplace). Hence, 32 items of the questionnaire 

Workplace experiences and 42 items of the questionnaire Wishes and requirements for an ideal 

workplace were included in the present analyses. Items were reversely coded prior to 

calculations where required. Data of persons presenting with questionnaires with more than five 

missing values were excluded from the current analysis. After checking the data set using 

Little’s Missing Completely at Random Test (Little, 1988), values were assumed to be missing 

at random; missing values were replaced by the multiple imputation procedure. Nonparametric 

tests were used because neither raw nor log transformed data did met the normality 

assumptions. In order to perform an exploratory factor analysis, required assumptions were 

checked in advance and could be confirmed (Bartlett, 1951; Kaiser & Rice, 1974). Factor 

extraction was determined by Horn’s parallel analysis, and the eigenvalue progression and its 

graphical representation, the scree plot, were examined. In addition to the statistical analysis, 

the practical content-related importance of the respective items was taken into account as well. 

Items with a main factor loading of at least .4 (Gaskin & Happell, 2014) were included in the 

analysis. Items were included considering differentiability, internal consistency, homogeneity, 

item count, and inter-item correlation6. After factors had been generated, post hoc comparisons 

were performed using reliability analyses and non-parametric Mann-Whitney U tests. Linear 

regressions were calculated to account for the influence of age and school education on the 

results.  

Workplace experiences. As a result of factor extractions, a three-factor structure seemed 

appropriate. A reduction from 32 to 20 items could be achieved. No relevant cross-loadings 

(>.3) were observed, so that the following three factors with a simple structure pattern were 

generated (Table 1). E_Factor 1 Social challenges comprises difficulties in interpersonal 

interaction and communication, in understanding social rules, with teamwork, customer 

contact, flexibility, or lack of structure. E_Factor 2 Job fit comprises sufficiency of salary as 

 

6 A detailed description of the exact procedure for checking the assumptions as well as for the exact procedure for 

generating, selecting, and allocating the factors can be found in the Supplementary Material to study 3 in the 

Appendix. 
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well as difficulties in finding a suitable job. E_Factor 3 Specific needs refers to options to bring 

in one´s own specific, individual interests, strengths, and requirements at the workplace. 

Wishes and requirements for an ideal workplace. A four-factor structure was adequate 

containing factors with a clear content based differentiation. A reduction from 42 to 25 items 

could be achieved so that the following four factors with a simple structure pattern without 

relevant cross-loadings (>.3) were generated (Table 2). W_Factor 1 Social challenges 

comprises specific requirements for social interaction and communication in the workplace 

such as reduced, specific, professional personal contact with colleagues, supervisors, and 

customers as well as structured daily schedules. W_Factor 2 Job fit comprises the need for 

sufficient salary as well as permanent employment. W_Factor 3 Specific needs comprises the 

need for individual support, strategies for dealing with excessive demands, and recognition of 

individual abilities. W_Factor 4 Individual work setting comprises the need for specific working 

conditions such as home office, individual office, or flexible work scheduling. 
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Table 1 

Three Factor Structure Pattern and Factor Loadings for the Questionnaire Workplace 

Experiences 

 Factor  

Items 1 2 3 Uniqueness 

E_06 Colleagues and/or supervisors often place too high 

interpersonal expectations on me 
 0.685        0.549  

E_05 Interaction with colleagues and/or supervisors is 

challenging most of the time 
 0.642        0.534  

E_02a I have no problems working in a team  0.628        0.623  

E_08 I have problems perceiving unspoken rules  0.576        0.696  

E_24 The working conditions in my professional environment 

are at the expense of my mental and/or physical health 
 0.562        0.646  

E_01a I mainly have a good relationship with colleagues and/or 

supervisors 
 0.533        0.699  

E_22 I feel overloaded in my job  0.501        0.671  

E_10 I cannot respond timely or appropriately to intrigues and 

power plays 
 0.497        0.771  

E_13 Shifting appointments and changes in the daily schedule 

at short notice (e.g., due to unforeseen meetings) are 

problematic for me 

 0.490        0.749  

E_04 I do not have common topics of conversation with 

colleagues 
 0.471        0.786  

E_09 I do not perceive intrigues and power plays in a timely or 

appropriate manner 
 0.466        0.803  

E_11 I have problems with contacts to customers  0.454        0.757  

E_14 I have difficulties with lack of structure at work  0.428        0.790  

E_38a I can cover my living expenses with my salary     0.822     0.450  

E_39 I cannot afford special expenses with my low salary (e.g., 

vacation, clothes, going to the movies, special interests) 
    0.783     0.500  

E_37a I am paid appropriately for my professional work     0.751     0.554  

E_21 I have difficulties finding a suitable job     0.403     0.590  

E_15a My specific characteristics and/or special knowledge 

facilitate my work 
       0.659  0.542  

E_16a I can use my strengths at work for the benefits of my 

colleagues and/or the company 
       0.537  0.581  

E_03a On the positive side, I can work on my own.        0.406  0.815  

Note. Three factor structure pattern and factor loadings for the questionnaire Workplace experiences. 

E = questionnaire Workplace experiences; Ratings were made according to the agreement with certain 

experiences; Principal axis factoring extraction method was used in combination with a promax rotation 

a reverse coding 
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Table 2  

Four Factor Structure Pattern and Factor Loadings for the Questionnaire Wishes and 

Requirements for an Ideal Workplace 

 Factor  

Items 1 2 3 4 Uniqueness 

W_15 Personal contact with colleagues only for a 

short time window during the day for factual 

communication 

 0.731           0.497  

W_19 Structured daily work routine without 

interruptions (e.g., unscheduled changes, 

disruptions by colleagues) 

 0.703           0.465  

W_01 No teamwork  0.681           0.490  

W_02 Few people in the working environment  0.654           0.558  

W_12 No contact with customers  0.641           0.631  

W_14 Personal contact with colleagues and/or 

superiors only when I am ready for it 
 0.616           0.559  

W_17 No phone calls at work  0.589           0.676  

W_34 No business trips and/or field assignments   0.560           0.660  

W_04 Exclusively professional exchange with 

colleagues 
 0.512           0.725  

W_05 Positive working atmosphere with friendly 

and tolerant colleagues, without direct 

cooperation 

 0.503           0.725  

W_10 As few contacts as possible in the 

company 
 0.491           0.692  

W_13 Mostly written communication at the 

workplace (e.g., via e-mail) 
 0.480           0.697  

W_43 A salary appropriate to the professional 

work 
      0.676      0.589  

W_44 A salary that provides for individual 

living 
      0.620      0.694  

W_42 A secure workplace (e.g., permanent 

position) 
      0.587      0.707  

W_08a Flat leadership style of the supervisor      0.416      0.784  

W_41 Individual assistance (e.g., development 

concepts, coaching, support by colleagues, 

professional integration measures) to compensate 

for weaknesses 

        0.803    0.542  
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 Factor  

Items 1 2 3 4 Uniqueness 

W_40 Acquiring individual strategies to 

compensate for deficits in order to better cope 

with demands and/or social difficulties in the 

professional context 

        0.584    0.716  

W_11 Specific contact person outside the closer 

work environment who can be asked for advice in 

case of problems at the workplace 

        0.496    0.750  

W_35 Retreat possibilities during breaks and/or 

when overstrained in the daily work routine 
        0.462    0.621  

W_38 Higher acceptance of differences in the 

professional environment 
        0.451    0.696  

W_24 Requirements at the workplace should be 

adapted to the individual capacity 
        0.435    0.744  

W_39 Recognition and appreciation of individual 

strengths and talents in a professional context 
        0.408    0.645  

W_30 Possibility of working at home           0.513  0.702  

W_27 Individual office  0.438        0.502  0.509  

W_20 Flexible time and work scheduling           0.448  0.802  

Note. Four factor structure pattern and factor loadings for the questionnaire Wishes and requirements for an 

ideal workplace. 

W = questionnaire Wishes and requirements for an ideal workplace; Ratings were made according to the 

importance of certain requirements; Principal axis factoring extraction method was used in combination with 

a promax rotation 

a Item W_08 was eliminated despite acceptable factor loading due to unconfirmed assumptions 

 

 

3.3.1 Results of the First Part of the Vocational Questionnaire ‘Professional Employment’ 

Individuals with ASD showed a lower educational level with significant less completed 

university entrance-level qualifications (53.3%) and significant more completed basic 

secondary education qualifications (18.8%) compared to the group of individuals with a ruled 

out ASD diagnosis (university entrance-level qualification: 65.5%; basic secondary education: 

10.1%). Specifically associated with individuals with ASD was the significantly greater use of 

supported employment measures (6.1% vs. 1.6%). However, the similarity between groups 
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became evident with respect to vocational qualifications, employment status, unemployment 

rates and durations as well as the frequency and reason of termination (Figure 1). The latter was 

reported to be mostly due to interpersonal rather than professional difficulties; terminations 

were initiated equally often by the employer and the employee. 

 

 

Figure 1. Vocational qualification and employment status by group, values in %. 

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum 

disorder ruled out 

*p < .05; low values indicate greater impairments 
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3.3.2 Group Comparisons of the Second Part of the Vocational Questionnaire ‘Workplace 

Experiences’ and ‘Wishes and Requirements for an Ideal Workplace’ 

Group comparisons showed that the ASD-specific profile for the working environment was 

characterized by a pronounced and specific need for reduction of social and interpersonal 

demands at work and for structured working conditions. 

Workplace experiences. Difficulties in coping with social demands at work became evident in 

both groups, with a tendency to greater impairments for persons with ASD (E_Factor 1 Social 

challenge). However, individuals with ASD reported specifically pronounced challenges in 

social interaction, both in contact with customers and in identifying common interests and 

topics of conversation with colleagues. Flexible scheduling and coping with unexpected 

changes in daily routines also represented particular challenges. Individuals with ASD reported 

greater difficulties finding a suitable job that would also enables them to live on their wages 

(E_Factor 2 Job fit). Here, age and educational qualification need to be taken into account. 

Marginal group differences remained when including age and school education as covariates. 

It turned out that greater difficulties in establishing job security became apparent at younger 

ages and lower educational qualifications (Whittenburg et al., 2019).  

Wishes and requirements for an ideal workplace. Individuals with ASD placed pronounced 

value on reducing social interaction and communication (W_Factor 1 Social challenge), more 

specifically on reducing social contact with customers and colleagues in general in the work 

context as well as beyond targeted, professional communication. Individuals with ASD 

preferred brief, purely content-focused interactions with a limited number of colleagues, or 

better yet, with a specific contact person, more than individuals without ASD. The need for 

reduction became clear not only in the social realm but also with respect to sensory input. 

Individuals with ASD aimed to avoid business trips as far as possible. In everyday working life, 

opportunities for retreat were needed during breaks or in situations of excessive demands 

(W_Factor 3 Specific needs). These findings are consistent with the growing importance of 

sensory overstimulation and associated overload in people with ASD (American Psychiatric 

Association, 2013). It turns out that the requirements of individuals with social interaction 

difficulties, whether with or without ASD, are often similarly pronounced, such as the 

importance of a safe and suitable workplace or the appreciation of individual characteristics 

(W_Factor 2 Job fit), but that the implementation or demand presents greater difficulties for 
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people with ASD (Roux et al. 2013). In sum, consistent with qualitative studies (Müller et al. 

2003; Hurlbutt & Chalmers 2004), autism-specific qualitative impairments comprise the 

intuitive processing of social information as well as impaired competences in flexible planning 

and prioritization, which appears to require specific working conditions.  
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4 Discussion  

This thesis highlights the great need of individuals with ASD without intellectual disabilities 

for support in working life, provides explanations for their difficulties, and identifies key factors 

contributing to successful and satisfactory support. Given the increasing importance of social 

skills in work settings, the challenge of sustainable integration of individuals with ASD into the 

labor market needs to become a focus of further research. 

 

4.1 Imbalance of Education and Unemployment  

Study 1 clearly showed that high levels of educational achievements of individuals with ASD 

do not protect them from unemployment, strongly suggesting that their unemployment status is 

not due to a lack of professional knowledge and competences. The striking imbalance of high 

levels of education and academic degrees, and high unemployment rates of people with ASD 

was demonstrated with unemployment rates of individuals with ASD of 25% exceeding those 

of the general German population approximately by a factor of five. The unemployment rate in 

the ASD group increased with increasing school-leaving qualification. In the general 

population, the opposite pattern emerged. This suggests that people with ASD struggle to take 

advantage of their potential benefits in the labor market, despite good educational 

qualifications. One explanation could be that in educational environments, routines and 

processes are prescribed in fixed structures, which is particularly crucial for people with ASD, 

as requirements for adaptation skills and flexible behavior are kept low. Once established, 

structures in school and private everyday life do not have to be changed much and can be 

adapted to ASD-specific individual needs (F. Frank et al., 2018; Maslahati et al., 2022; Müller 

et al., 2008). Moreover, it can be assumed that social difficulties associated with ASD were met 

with higher acceptance, assistance, and tolerance in school settings compared to employment 

environments, where awkwardness, insecurity, and differentness attracts attention, especially 

in adulthood, often in a negative way (DeBrabander et al., 2019; Grossman, 2015; Maslahati et 

al., 2022; Müller et al., 2008).  

Thus, the transition from school-based education into vocational environments seems to present 

challenges for people with ASD. In study 1, less individuals with ASD completed vocational 
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training compared to the general German population. Comparable results are demonstrated in 

previous research in Germany (F. Frank et al., 2018; Maslahati et al., 2022). Results of study 3 

also indicated that supported employment programs were attended more frequently by persons 

with ASD than by individuals without ASD. Communicative challenges and adherence to 

ritualized behavior in adulthood may impede access as well as stable long-term maintaining 

employment. The far-reaching risk of repeated termination and long-term unemployment 

results (Barnard et al., 2001; Barnhill, 2007; Hendricks, 2010; Hurlbutt & Chalmers, 2004; 

Müller et al., 2003; Scott et al., 2017; Solomon, 2020). Unstable, fragmented career paths 

become evident through periods of unemployment, which in the ASD group of study 1 and the 

sample of individuals with and without ASD of study 3 were almost two years on average, 

which is consistent with the current literature (Ballaban-Gil et al., 1996; F. Frank et al., 2018; 

Müller et al., 2003; Solomon, 2020). More than twice as many unemployed people with ASD 

experienced long-term unemployment compared to the general German population (study 1). 

The great importance of social skills in working life presents challenges to individuals with 

social interaction and communication difficulties that prevent them from maintaining suitable 

employment. This becomes particularly clear as interpersonal difficulties – rather than 

professional difficulties – were cited as main reason for terminations in study 1 and study 3 

(Hurlbutt & Chalmers, 2004). Individuals with interactional difficulties and especially 

individuals with ASD struggle due to the high expectations of interpersonal relationships in the 

context of work. In the following, the great importance of social competences in the workplace 

and the importance of accurately classifying the manifestation of social interaction difficulties, 

social withdrawal behavior, and symptoms of social anxiety are discussed. 

 

4.2 Manifestation of Social Competence Deficits and Social Anxiety Symptoms in ASD 

and SAD 

Growing expectations of interpersonal relationships frequently resulting in excessive demands, 

uncertainties, and social withdrawal. Qualitative impairments in social interaction appear to be 

disadvantageous in the labor market and thus represent one of the main disruptive factors for 

performance in the workplace (Hedley et al., 2017; Hurlbutt & Chalmers, 2002). In fact, it 

seems unsurprising that individuals with ASD are much more likely to develop depressive and 

social anxiety symptoms if they cannot experience themselves as a functional member of 
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society and do not feel sufficiently integrated into social networks (Chen et al., 2015; Hofvander 

et al., 2009; Hudson et al., 2019; Roux et al., 2013; Strunz et al., 2014). Awareness of one's 

own social difficulties as well as experiences of failure and social exclusion might lead to the 

development of depressive symptoms. Repeated failure and frustration in social situations 

might cause decreased self-esteem (Tantam, 2000). Social withdrawal behavior, taking 

timeouts for recovery, or even isolation are usually noticed negatively as it might be taken 

personally by colleagues or might be interpreted as avoidance behavior, especially during the 

transition from school into working life.  

Thus, a precise classification of symptoms is important in order to correctly understand and 

interpret the intentions behind such behavior and to be able to establish specific supports. Social 

withdrawal and initiating few social exchanges are often a result of social interaction difficulties 

with a variety of potential underlying conditions. A link between autistic and social anxiety 

symptoms has been suggested (Bejerot et al., 2014; Cath et al., 2008; Kanai et al., 2011; Spain 

et al., 2018). The knowledge of underlying causes seems to be necessary in order to identify the 

most appropriate way of coping with social uncertainties and social withdrawal for both, the 

affected person him/herself and his or her environment. Symptoms of social anxiety may hinder 

professional development, which could be prevented by appropriate support and education of 

the surrounding environment. In ASD, social anxiety could be associated with autism-specific 

deficits in social skills and appeared to manifest differently. In the second study it was found 

that social anxiety symptoms were as pronounced in individuals with ASD as in persons with 

SAD, i.e., clinically increased. However, social competences and especially the ability to 

process social information were much more impaired in individuals with ASD than in 

individuals with SAD (study 2). An atypical manifestation of SAD or co-occurring anxiety 

symptomatology in ASD is assumed whereby a mono-dimensional model is probably obsolete 

to characterize the reciprocity of social anxiety symptoms and ASD (Kerns et al., 2014; Kerns 

& Kendall, 2012; Tyson & Cruess, 2012; Wood & Gadow, 2010).  
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4.2.1 Fundamental Impaired Social Competence Deficits in ASD Underlying Social Anxiety 

The concept of social anxiety may need to be modified for individuals with ASD due to 

fundamental deficits in ASD. The model of a “hierarchy in the diagnostic value of symptoms” 

(p. 612, Jaspers, 1997/1959) offers an explanatory approach in this context. According to this 

idea, from a multitude of symptoms, it would primarily be the symptomatology of the lowest 

layer that would be decisive for making a diagnosis instead of the symptomatology visible on 

the surface. For example, if psychopathological symptoms similar to those of a personality 

disorder were present in a person with a brain injury, the brain injury would be the dominant 

diagnosis. The organic symptomatology would thus be more fundamental than the additional 

symptomatology on the surface. Social competence deficits can be considered as fundamental 

impairments associated with ASD as a pervasive developmental disorder. On this basis, social 

anxiety symptoms are a consequence on the surface of the fundamental disturbance of social 

skills in ASD. Thus, social withdrawal in working life may result from repeated social failure 

experiences which might be perceived as complex and unpredictable social interactions 

(Volkmar & Klin, 2000).  

Uncertainty and social avoidance become more likely as the opportunities to acquire and 

improve social skills and interpersonal communication skills decrease (Rubin & Burgess, 

2001). The importance attached to predictability, or, conversely, the intolerance to endure 

uncertainty (IU) can be identified as an additional aspect contributing to the development and 

maintenance of anxiety in people with ASD (Boulter et al., 2014). Coping with labor market 

demands of flexibility and adaptability poses great challenges for individuals who are 

qualitatively impaired in social skills and inflexible in adhering to fixed structures. In ASD, 

social uncertainty is associated with fundamental impairments in mentalising (Luyten & 

Fonagy, 2015; White et al., 2014). Impaired abilities to mentalise can be described with Jaspers’ 

(1997/1959) deepest layer of ASD as a pervasive developmental disorder. In ASD, anxiety 

appears to be determined rather by profound impairments in processing social information 

intuitively than by cognitive components as in SAD (Maddox & White, 2015). Individuals may 

worry about how their own behavior affects others and whether or not one's own behavior is 

appropriate for the particular situation rather than expecting and fearing negative evaluations 

of one's own self. Thus, in ASD, uncertainty in social interaction might be related to the 

behavioral level (e.g., whether one's behavior affects others), as mentalising deficits effectively 
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prevent worrying about negative evaluations of oneself (White et al., 2014). People with ASD 

appreciate predictability in behavior and communication. Uncertainty due to deficits in flexibly 

processing social information appears to affect social behavior more than anxiety. IU and the 

deeper layer of social competence deficits were found to be more expressed in ASD (study 2). 

In contrast, SAD is assumed to be acquired. Thus, symptoms of SAD should be localized on a 

more superficial level. Cognitive and temperamental components with a pronounced fear of 

social evaluation by others appear to be characteristic (Maddox & White, 2015; Neal & 

Edelmann, 2003; Tyson & Cruess, 2012; White & Schry, 2011). SAD might arise from a variety 

of causal factors during development and has been linked to deeply rooted personality traits 

(Kerns et al., 2014; Neal & Edelmann, 2003; Ollendick & Hirshfeld-Becker, 2002; Tyson & 

Cruess, 2012; White et al., 2014). Furthermore, the fundamental ability of drawing inferences 

about thoughts, feelings, and intentions of others (mentalising) is preserved in individuals with 

SAD. However, in SAD, inappropriate evaluations of social situations as well as inappropriate 

evaluations of others' expectations and intentions about oneself might be a barrier to successful 

socializing and social interaction. A vicious circle may arise as dysfunctional responses in turn 

increase the occurrence of unsuccessful interactions. 

 

4.2.2 Expression of Social Anxiety Symptoms in ASD and SAD 

It becomes clear that underlying processes should be included when disentangling social 

anxiety symptoms in ASD in order to recognize subtle differences in symptom expression and 

to avoid misinterpretation of symptomatology (Kerns et al., 2014; Ollendick & Hirshfeld-

Becker, 2002; White et al., 2014). This can be further illustrated by the psychopathological 

construct of so-called equifinality, which describes the idea that various processes may result 

in a similar outcome. More precisely, social anxiety symptoms appear to be similar in terms of 

expression, but differ on the basic level depending on the disorder (Kerns et al., 2014). In SAD, 

social skills are basically preserved being covered by social anxiety symptoms on a surface 

level hampering successful and satisfied social interactions (Beidel et al., 2010; Maddox & 

White, 2015; White & Schry, 2011). Explaining SAD, the factor of social evaluation needs to 

be included. The fear of being negatively evaluated was identified as a distinct factor underlying 

social anxiety, qualitatively different from other social communication difficulties associated 

with ASD (Lei & Russell, 2021). In order to prevent misinterpretations of autistic symptoms in 
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SAD, social competence deficits need to be considered in ASD. What became apparent in the 

results of study 2 in terms of pronounced deficits in processing social information in people 

with ASD compared to people with SAD can be characterized by ASD-specific fundamental 

mentalising deficits at a deeper layer. Social avoidance behavior often occurs as a visible 

consequence, irrespectively of the underlying mental disorder. Struggling with the complexity 

of social interactions, individuals with ASD may withdraw from groups due to repeated social 

failure (Volkmar & Klin, 2000). Uncertainty increases and may cause social isolation (Kerns et 

al., 2014; Maddox & White, 2015). Social isolation is at risk of being misinterpreted as a lack 

of interest in social contact. By contrast, individuals with ASD frequently report the desire for 

social belonging (Bauminger et al., 2003; Bauminger & Kasari, 2000; Maddox & White, 2015; 

Müller et al., 2008; Tyson & Cruess, 2012; White et al., 2014; Williamson et al., 2008). 

Following earlier descriptions, social belonging improves not only through social contact and 

an active social environment but also with successful integration into working environment 

(Bauminger et al., 2003; Bauminger & Kasari, 2000; Chen et al., 2015; Evans & Repper, 2000; 

Maddox & White, 2015; Müller et al., 2008; Tyson & Cruess, 2012; White et al., 2014; 

Williamson et al., 2008). 

Taken together, a modified interpretation of the concept of social anxiety in ASD needs to be 

taken into account. Thus, a more precise, ASD-specific classification of social competence 

deficits and symptoms of social anxiety should be pursued accounting for the importance of 

social skills in the working environment. Social avoidance limits the opportunity to improve 

and practice interpersonal communication skills (Rubin & Burgess, 2001) and could further 

aggravate social competence deficits during development which may add to the risk of 

exclusion in working life. 

 

4.3 ASD-Specific Conditions and Requirements in the Workplace  

Again, the challenge for individuals with social competence deficits relates to the growing 

importance of complex social skills (Arora, 2017; Deming, 2017; Fazekas, 2020; Riggio, 2020; 

Schanzenbach et al., 2016). Successful employment as a socially normative activity in adult life 

provides desirable outcomes related to social status, financial independence, mental and 

physical well-being as well as quality of life (Chen et al., 2015; Roux et al., 2013). Individuals 
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with difficulties in social interaction and communication face particular challenges in 

employment entailing complex social dynamics that are constantly changing according to 

context and circumstances, which requires flexible adaptability (Chen et al., 2015; Hendricks, 

2010; Müller et al., 2003; Shattuck & Roux, 2015). Challenges in getting access to the labor 

market, gaining stable foothold in working life as well as maintaining sustainable, secure, and 

suitable employment have already been discussed (study 1). Especially adults with ASD 

without intellectual disabilities are at risk of being overlooked in supported employment 

services. Subsequently, given the unique characteristic of ASD, the question arises which 

conditions and specific requirements are needed in order to improve challenges at the workplace 

for individuals with ASD (study 3).  

People with ASD identify job demands with a ratio of 80% social and 20% working skills as a 

misfit in relation to their own strengths and weaknesses (see introductory quote, Hurlbutt & 

Chalmers, 2004). As a reason for misunderstandings in communication it may be assumed that 

individuals with ASD, especially in the working context, may rather communicate on the 

factual level than on the relational level (see Schulz von Thun, 2008). According to Watzlawick 

(Watzlawick et al., 1967), every behavior in a social interaction has a communicative value, 

with the relational and content levels influencing each other. Individuals with ASD seem to 

ascribe a different importance to the relational level in communication. Social difficulties and 

relationship conflicts actually overwrite existing strengths and abilities. As already described, 

the expectations for social skills in the workplace are continuously increasing over time. 

Specific strengths associated with ASD, such as efficiency, accuracy, and honesty (Müller et 

al., 2003) move into the background when interpersonal difficulties arise. Particularly in 

adulthood, adequate behavior in line with valid hierarchies, social norms, and unspoken rules 

is expected. Inflexible, ritualized as well as socially insecure or even inappropriate behavior in 

adulthood may be an obstacle during the access to professional environments (Baldwin et al., 

2014; Barnard et al., 2001; DeBrabander et al., 2019; Grossman, 2015; Howlin et al., 2004; 

Hurlbutt & Chalmers, 2004; Müller et al., 2003; Solomon, 2020). 

Results of study 3 support this assumption. A pronounced and specific need for reduced social 

and interpersonal demands at work could be identified. Reports reveal pronounced difficulties 

in coping with social and interpersonal requirements such as teamwork and customer contact, 

where social perceptiveness in the sense of anticipatory, thoughtful communication is 
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particularly required (Klein et al., 2006; Riggio, 2020). When asking about wishes in the 

workplace, people with ASD expressed the desire to avoid customer contact. Moreover, 

essential interactions with colleagues or supervisors should be brief, concise, and factual. The 

focus should be on content only and interaction should happen only with a limited number or 

preferably one specific person. Furthermore, pronounced difficulties in understanding social 

rules were found to be specific for individuals with ASD. Conversational challenges in 

identifying shared interests and common topics with colleagues were emphasized and could 

contribute to mutual miscommunication. The autism-specific profile was complemented by the 

finding of a distinctive need for structured working conditions. Difficulties in responding 

flexibly to unforeseen schedules and adapting quickly to new circumstances emerge as autism-

specific challenges. The waiver of business trips and the need for retreat during breaks and 

situations of overstimulation are considered more important by persons with ASD than by 

persons with a ruled out ASD diagnosis. Sensory overstimulation and overloads in situation of 

excessive demands were frequently reported in individuals with ASD and have thus gained 

focus of attention. In the workplace, sensory hyper-reactivity may cause interruptions in the 

work process and affect work performance (Hurlbutt & Chalmers, 2004; Kirchner & Dziobek, 

2014; Müller et al., 2003). 

 

4.4 Conditions for Satisfaction in the Workplace 

Due to rising expectations of interpersonal as well as the demand for flexible skills in 

professional life (Arora, 2017; Deming, 2017; Fazekas, 2020; Riggio, 2020; Schanzenbach et 

al., 2016), a lack of job fit contributes substantially to dissatisfaction in the workplace of 

individuals with ASD (Herzberg, 1968). In order to understand satisfaction and dissatisfaction 

in working life, the Two-Factor Motivation theory was introduced by Herzberg in 1968. Two 

independent factors were included that are not complementary to each other. A lack of one 

factor cannot be compensated for by the abundance of the other. “The opposite of job 

satisfaction is not dissatisfaction, but, rather, no job satisfaction; and similarly, the opposite of 

job dissatisfaction is not satisfaction, but no job dissatisfaction.” (p. 9, Herzberg, 1968). The 

so-called motivators, e.g., achievement, recognition, responsibility, might increase job 

satisfaction. According to Herzberg, dissatisfaction might be increased by a lack of the second 

factor of this theory, the so-called hygiene factors, e.g., salary, job security, supervision, 
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relationships at work. In the third study, a lack of hygiene factors became apparent in reports 

of workplace experiences of individuals with ASD, as autism-specific impairments in social 

skills as well as inflexible behaviors affect the successful integration into working life. In 

comparison to individuals with other disabilities, young adults with ASD show poor 

psychosocial outcomes (Chen et al., 2015; Howlin, 2013; Howlin & Moss, 2012; Roux et al., 

2013; Shattuck et al., 2012). The third study clearly showed that compared to individuals with 

social interaction difficulties without ASD, persons with ASD were less likely to find suitable 

employment with a salary sufficient to cover their living expenses (study 3) (Roux et al., 2013). 

Especially younger adults with lower educational levels were found to have greater difficulties 

in finding a suitable job ensuring economic security (study 3) (Whittenburg et al., 2019). A 

secure job that would offer an adequate wage according to performance was considered 

important by all persons with interaction difficulties, with and without ASD. What emerged as 

a particular and marked challenge for people with ASD is the difficulty of finding, obtaining, 

and maintaining a suitable employment. 

Taken together, social competence deficits in people with ASD were specified by deficits in 

intuitively processing social information characterized by the deeper layer of fundamental 

mentalising deficits. More precisely, difficulties in recognizing implicit and explicit statements 

of supervisors, colleagues, or customers, as well as reduced competences in flexible planning 

and prioritization require specific working conditions (Baldwin et al., 2014; Hurlbutt & 

Chalmers, 2004; Kirchner & Dziobek, 2014; Müller et al., 2003; Proft et al., 2016). A marked 

discrepancy between individual wishes and requirements at work and experienced workplace 

conditions could be identified. Comparable to the findings of the first study of an imbalance 

between pronounced unemployment rates and above-average educational attainment among 

individuals with ASD compared to the general German population, an over-qualification in 

individuals with and without ASD emerged in the third study (Baldwin et al., 2014; F. Frank 

et al., 2018; Kirchner & Dziobek, 2014; Maslahati et al., 2022; Riedel et al., 2016). Individuals 

with and without ASD were comparable regarding vocational qualifications and employment 

status. What can be confirmed again are high unemployment rates among people with ASD 

which does not disappear despite high levels of educational and vocational qualifications 

(Baldwin et al., 2014; F. Frank et al., 2018; Riedel et al., 2016).  
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4.5 Influence of Job Demands and Resources on Work Motivation 

Employment provides recognition of individual skills and effort (Evans & Repper, 2000), and 

opportunities for responsibility and development, which may intrinsically motivate (Herzberg, 

1968). Intrinsic motivation may suffer from the clear discrepancy in employment patterns 

among autistic individuals compared to people without ASD (individuals in the general German 

population, study 1; persons with a ruled out ASD diagnosis, study 3), decreasing job 

satisfaction. Extending Herzberg's (1968) Two-Factor Motivation theory, the Job-Demand 

Resources model by Hackman and Oldham (Demerouti et al., 2001; Demerouti & Bakker, 

2011; Hackman & Oldham, 1980; Schaufeli, 2017) is described in order to understand 

motivational processes underlying work engagement, its impact on job performance, and the 

development of health impairments such as stress. The Job-Demand Resources model is an 

empirically supported theoretical trans-sectoral (applicable regardless of the occupational 

setting) concept. The concept was developed in order to analyze workplace conditions with the 

aim of increasing work engagement and preventing burnout (Schaufeli, 2017). The two 

components job demands and job resources are differentiated. Job demands are related to 

conflicts with colleagues, workload, unsuitable physical environment, financial security as well 

as job fit and thus require cognitive, emotional, and social skills. This demands psychological 

and physiological costs and draws energy. Permanently elevated job demands without adequate 

compensation through job resources can result in exhaustion as well as psychological and 

physical health problems, which in turn may have a negative impact on job performance 

(Bakker & Demerouti, 2007; Demerouti et al., 2001; Demerouti & Bakker, 2011; Meijman & 

Mulder, 1998; Schaufeli, 2017). Job resources such as social support, team climate, feedback, 

financial security, and job control promote work engagement, achievement of work goals, 

personal growth and development, as well as the reduction of work demands and associated 

costs. Both, intrinsic (need for autonomy and competence, development opportunities, growth) 

and extrinsic (achievement of work goals, success) motivation may be addressed by specific 

job resources (Bakker & Demerouti, 2007). Abundant job resources provide inherent 

motivational qualities and contribute to work engagement and stress reduction, even when job 

demands are low. Low job demands prevent exhaustion and strain, but do not automatically 

increase work engagement (Bakker & Demerouti, 2007; Demerouti et al., 2001; Demerouti & 

Bakker, 2011; Schaufeli, 2017). Suitable job resources affect the individual motivation even in 

the context of high job demands, which is described as a buffer effect (Bakker et al., 2005; 
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Demerouti & Bakker, 2011; Schaufeli, 2017). A suitable working environment even increases 

the willingness to exert effort, which has been proposed as the coping hypothesis. According 

to this, job resources unfold their motivational potential especially when job demands are high 

and are used as coping mechanisms (Bakker et al., 2010; Bakker & Demerouti, 2007; 

Demerouti & Bakker, 2011).  

 

4.6 Future Directions 

Following the Job-Demand Resources model, the current findings suggest autism-specific 

workplace support structures that address individual resources. Awareness for ASD-specific 

workplace requirements appears to be crucial. A suitable job that stimulates growth and 

development, that provides financial security as well as social support and the opportunity to 

shape working conditions to an individual degree can contribute to a successful and sustainable 

integration into the social work environment. It is repeatedly emphasized that intellectual 

demands at work must not lose importance either (Baldwin et al., 2014; Hillier et al., 2007; 

Kirchner & Dziobek, 2014; Müller et al., 2003). Thus, employers may also benefit if an 

individualized fit in the workplace can help harness intrinsic motivation and effort to increase 

job performance. Establishing appropriate support measures in order to integrate people with 

ASD into work, employers and colleagues should be involved as well (Chen et al., 2015; Müller 

et al., 2003; Scott et al., 2015, 2019; Westbrook et al., 2012). It may cause irritation among 

colleagues and employers if well-qualified individuals behave in socially unusual, if not 

awkward ways or avoid social situations (Vogeley et al., 2013). Employers' knowledge and 

attitudes about ASD-specific needs are shown to impact successful collaboration. On the one 

hand, raising awareness of ASD by educating employers about autistic behaviors and how to 

potentially interact with employees with ASD is desired and considered helpful by individuals 

with ASD. On the other hand, employers also benefit from knowledge about autism-specific 

characteristics (Hagner & Cooney, 2003; Keel et al., 1997; Kirchner & Dziobek, 2014; 

Maslahati et al., 2022; Mawhood & Howlin, 1999; Müller et al., 2003; Scott et al., 2015; 

Vogeley et al., 2013). As uncertainties in contact, lack of knowledge about ASD, concerns 

about costs and loss of job performance, and the feeling of being unprepared for approaching 

employees with ASD may lead employers to be reluctant to hire individuals with ASD, even 

educating people about ASD and increasing awareness and knowledge of ASD-specific 
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potential contributes to reduce uncertainty and counteract reservations (Dreaver et al., 2020; 

Hernandez et al., 2000; Krämer, 2015; Mawhood & Howlin, 1999; Scott et al., 2017, 2019). 

Challenges in hiring individuals with ASD could be successfully addressed by adapting 

processes in everyday work, such as structuring procedures, maintaining specificity and 

transparency in communicating expectations and requirements, ensuring proper understanding 

in communication, or assigning specific contact persons, which could be further beneficial to 

the entire team (Hagner & Cooney, 2005; Hillier et al., 2007; Keel et al., 1997; Müller et al., 

2003; Scott et al., 2015). Prior experiences in hiring people with ASD reduces concerns and 

misconceptions and promotes a positive attitude toward future cooperation (Gilbride et al., 

2000; Hernandez et al., 2000; Ju et al., 2013; Krämer, 2015; Scott et al., 2015; Unger, 2002). 

In addition, reciprocal collaboration with external support services seems to be crucial (Dreaver 

et al., 2020; Hagner & Cooney, 2003; Ju et al., 2013; Scott et al., 2015). Knowledge and 

consideration of autism-specific characteristics at work, such as reducing social and 

interpersonal demands and providing a structured and undisturbed workplace appear to 

contribute greatly to successful integration into a social work environment (study 3) (Dreaver 

et al., 2020; Hurlbutt & Chalmers, 2004; Mawhood & Howlin, 1999; Müller et al., 2003). 

Raising awareness of autism in the working environment could reduce employers’ and 

colleagues’ hesitation toward employees with ASD, adjust their attitude regarding norms in 

social interactions, and could enable them to recognize (ASD-specific) strengths of employees, 

thereby giving people with ASD the opportunity to raise their potential (Black et al., 2019). 

Thus, consistent, external professional support for entering and maintaining employment seems 

to be effective whereby environmental factors need to be taken into account (Chen et al., 2015; 

García-Villamisar et al., 2002; Howlin et al., 2005; Mawhood & Howlin, 1999; Müller et al., 

2003; Scott et al., 2015, 2019; Unger, 2002; Westbrook et al., 2012). 

Already the preparation of individuals with ASD for working life should be accompanied 

(Cimera et al., 2013; Lei et al., 2020; Solomon, 2020; Wehman et al., 2012). Especially the first 

two years after school graduation indicate high need for support, which, however, is poorly 

covered for adults with ASD without intellectual disabilities (Chen et al., 2015; Cimera et al., 

2013; Shattuck et al., 2012). For adults with ASD without intellectual disabilities in particular, 

complaints include a distinct lack of appropriate support services leading to continued parental 

involvement. Parental support still remains highly valued and often remains as the only 

possibility after leaving school, because support ends after school at the latest making autonomy 
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and disengagement from the parental home impossible (Baldwin et al., 2014; Barnard et al., 

2001; Chen et al., 2015; Howlin et al., 2004; Shattuck et al., 2012). Early intervention measures 

need to be established to guide the transition from school to work (Anderson et al., 2019; Chen 

et al., 2015; Cimera et al., 2013; Howlin & Moss, 2012). Off-the-job support could promote the 

development and practice of communicative, social, and vocational skills and address 

uncertainties. This provides to discuss and reflect on social challenges and difficulties in 

interpersonal interactions. Better conversational abilities increase the likelihood of finding 

employment (Roux et al., 2013). Following supported preparation for the transition to work, 

supported employment programs including on-the-job support have proven to be successful 

(Mawhood & Howlin, 1999; Vogeley et al., 2013; Wehman et al., 2014) and are frequently 

recommended (F. Frank et al., 2018; Maslahati et al., 2022; Müller et al., 2003; Westbrook et 

al., 2012) and required (study 3). Supporting both, employers and colleagues likewise to 

employees seems to be of mutual interest. In supported employment programs, job coaches 

should be available on-the-job as contact persons and mediators for the whole team. However, 

this assumes that job coaches themselves are well versed in the topic of ASD. Thus, educating 

and, in the course of employment, supervising job coaches as well as supervisors and colleagues 

seems to be an important part of the integration process of employees with ASD. 

Supporting company-integrated workplaces avoids segregated settings and thus social 

exclusion (Nicholas et al., 2015). The approach of placing and training on-the-job is 

recommended (Hurlbutt & Chalmers, 2004). However, specified support for highly qualified 

adults with ASD is often hampered by funding difficulties, as assistance is provided to 

individuals who are currently employed, but not to those in the process of job search and job 

matching or placement (Mawhood & Howlin, 1999). Future research need to address this 

crucial issue of financial implementation. A holistic approach may prove successful 

incorporating consistent, comprehensive long-term support and broad knowledge and 

understanding of ASD allowing for the development of individual potential (Dreaver et al., 

2020; Ju et al., 2013; Scott et al., 2015, 2019; Wehman et al., 2013; Westbrook et al., 2012). 
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4.7 Conclusion  

The thesis demonstrates that social difficulties entail several barriers for individuals with ASD, 

which, however, can be overcome by increasing societal knowledge and awareness about 

autism-specific strengths and weaknesses addressing public authorities, potential employers, 

and colleagues. Taken together, the current thesis reveals two mismatches. On the one hand, an 

ASD-specific profile of a clear imbalance between high educational attainment and high 

unemployment rates was confirmed. One the other hand, a mismatch between growing social 

demands in working environments and ASD-specific needs for reduction of social and 

interpersonal demands and for structured working conditions could be identified. Distinct 

deficits in social competencies and in social information processing are suggested to present an 

ASD-specific pattern associated with social anxiety symptoms that can be considered as a 

consequence of fundamental competence impairments. Results clearly emphasize the marked 

need for improved support structures across highly qualified adults with ASD. In order to 

prevent social exclusion and given the unique characteristics of ASD, professional, ASD-

specific support needs to be established to enable successful integration into suitable, 

sustainable, and economically secure working environment.  
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5 Summary 

Entering the working life provides autonomy and social participation and requires social skills, 

which may hinder the sustainable vocational integration of individuals with ASD with 

qualitative impairments in social interaction and communication as well as inflexible behavior. 

Interpersonal difficulties are commonly associated with social withdrawal behavior and social 

anxiety symptoms, which could further aggravate professional development. The aim of this 

thesis was to examine the employment situation of individuals with ASD without intellectual 

disabilities in Germany. It investigated the ASD-specific manifestation of social competences, 

social anxiety symptoms, and social insecurities as well as specific needs and requirements of 

individuals with ASD for a suitable workplace based on self-report. 

In the first study, it was demonstrated that individuals with ASD without intellectual 

disabilities showed increased unemployment rates by a factor of approximately five despite 

above-average educational qualifications compared to the general German population. Results 

showed that interpersonal difficulties often led to termination of employment for people with 

ASD. In order to characterize ASD-specific interpersonal difficulties, individuals with ASD 

and individuals with SAD were compared in the second study. Results demonstrated that social 

anxiety was clinically increased in both groups, but that social competence deficits and deficits 

in processing social information were substantially more pronounced in the ASD group. 

Individuals with ASD showed distinct difficulties in tolerating uncertainty, which could further 

increase withdrawal behavior. A specific manifestation of social anxiety in ASD became 

apparent, based on fundamentally impaired social competences and difficulties in processing 

social information. In the third study, it was then shown that coping with social demands at 

work is particularly challenging for people with ASD. A group of individuals with ASD was 

compared to a group of individuals sharing the characteristics of social interaction difficulties, 

but for whom an ASD diagnosis was clinically ruled out. A specifically pronounced need for 

the reduction of social and interactional demands in the workplace and for structured working 

conditions became apparent among individuals with ASD. Results showed that people with 

ASD reported distinct difficulties in obtaining and maintaining suitable employment that offers 

economic security compared to people without ASD. 



Julia Espelöer  Autism and Employment 

56 

 

This thesis highlights the need for specific professional support for individuals with ASD 

without intellectual disabilities in order to provide sustainable, satisfactory social and 

vocational integration. It provides insights into the specific needs, weaknesses, and strengths of 

people with ASD that are necessary for the holistic support of people with ASD in accessing 

social working life and increasing work engagement. 
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7 Appendix 

Supplementary Material to Study 3 

A. Levels of Formal Qualifications 

School 

Education, 

summarized 

School Education German  Required 

School 

attendance 

University 

entrance 

qualification 

General 

university 

entrance-level 

qualification 

“Allgemeine Hochschulreife” Upper 

secondary level 

12 or 13 years 

     

University 

entrance 

qualification 

Discipline-

specific 

university 

entrance-level 

qualification 

“Fachhochschulreife” Upper 

secondary level  

12 or 13 years 

     

Other 

qualifications 

General 

certificate of 

secondary 

education  

”Realschulabschluss” Lower 

secondary level 

10 years 

     

Other 

qualifications 

Basic secondary 

educationa 

“Hauptschulabschluss”  Lower 

secondary level 

9 years  

Note. Levels of formal qualifications with related German translation. 
a Compulsory education lasts 9 or 10 years, depending on the federal state of the Federal Republic of Germany. 

Equivalent Table is provided in study 1 (Espelöer et al., 2023a) and study 3 (Espelöer et al., 2023b). 
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B. Factor Analysis  

Following, a detailed description of the exact procedure for checking the assumptions as well 

as for generating, selecting, and allocating the factors of the factor analysis in study 3 (Espelöer 

et al., 2023b) is provided. 

In order to perform an exploratory factor analysis, required assumptions were checked in 

advance and could be confirmed: The Kaiser-Meyer-Olkin coefficient (Kaiser & Rice, 1974) 

showed high values greater than .8, respectively (E: KMO = .831, W: KMO = .883), all MSA-

coefficients showed values greater .5, and results of the Bartlett’s tests of sphericity (Bartlett, 

1951) were significant (E: Χ²(496) = 6997, p <.001 , W: Χ²(861) = 8914, p <.001). The 

assumption that each item should achieve sufficient variance and thus a standard deviation of 

SD > 1.0 in order to select items that were as informative as possible could not be fulfilled in 

some cases (E: 10, 12, 14, 25; W: 5, 6, 9, 16, 21-26, 28, 31, 35, 38-40, 42-44) (SD = .991 - 

.456). Retaining the items with low standard deviation was tolerated in the current analysis, 

since even small differences in response behavior between the two groups were considered 

relevant for the group comparison performed. The number of factors to be extracted was 

determined using Horn's parallel analysis. Here, the eigenvalue progression and its graphical 

representation, the scree plot, were examined. In addition to the statistical analysis, the practical 

content-related importance of the respective items was taken into account as well. The 

extraction method of principal axis factoring was used and data were rotated by promax. 

Items with a main factor loading of at least .4 (Gaskin & Happell, 2013) were included in the 

analysis. An item-rest correlation of ≥ .3 is suggested for an item to be included in a factor. 

Thus, the differentiation achieved with the item shows a sufficient correlation with the 

differentiation ability of the factor (Moosbrugger & Kelava, 2012). The internal consistency of 

a factor is indicated by the reliability coefficient Cronbach alpha whereby values greater than 

.7 are considered sufficient (Watkins 2018). The homogeneity of the factors is determined by 

the mean inter-item correlation and is expected to be between .2 and .4. Increased values 

indicate homogeneous factor containing items that measure the same characteristic. For factors 

with a low item count of three or four items, it is reasonable to tolerate mean inter-item 

correlations >.4 in order to measure a specific domain (Bühner, 2011).  
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B.1 Basic Statistic of the Questionnaire ‘Workplace Experiences’ 

Factor extraction by Horn's parallel analysis suggested a nine factor structure which, however, 

contained four factors assigned fewer than three items with a minimum main loading of .4. 

When the analysis of the eigenvalues was included, a three-factor structure emerged with at 

least three items loaded on each factor with a main factor loading of at least .4 (Watkins 2018). 

Including a content-based interpretation, a four-factor structure could be considered with the 

aim of precise differentiation, as the factors could be clearly delineated from one another. 

However, less than three items with a minimum loading of >.4 loaded on one factor. The result 

of the eigenvalue analysis, the screeplot (see B.1.1), the content interpretation as well as the 

assumption of a minimum loading of .4 and a minimum number of three items per factor taken 

together, a three-factor structure seemed most appropriate. A reduction from 32 to 20 items 

could be achieved by eliminating items with low main loadings. No relevant cross-loadings 

(>.3) were obtained, so that the following three factors with a simple structure pattern were 

generated (see B.1.2). E_Factor 1 Social challenges comprises difficulties in interpersonal 

interaction and communication, in understanding social rules, with teamwork, customer 

contact, flexibility, or lack of structure. E_Factor 2 Job fit comprises sufficiency of salary as 

well as difficulties in finding a suitable job. E_Factor 3 Specific needs refers to options to bring 

in one´s own specific, individual interests, strengths, and requirements at the workplace.  

Item E_03 was included in factor 3 despite a low item-rest correlation of .178 (see B.1.5). 

However, the item showed an acceptable factor loading of .406 and contributed content-related 

to the factor (see B.1.2). The internal consistency of factor 1 and factor 2 were in the acceptable 

range of >.7. Factor 3 did not meet sufficient, but acceptable internal consistency with Cronbach 

α of .576. The average inter-item correlation was in the acceptable range of .2 to .4 for factors 

1 and factor 3. An increased value for factor 2 (r = .45) indicated a homogeneous factor 

containing items that measure the same characteristic (see B.1.4). For a factor with a low item 

count of three items it is reasonable to tolerate mean inter-item correlations >.4 in order to 

measure a specific domain (Bühner, 2011).  
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B.1.1 Scree Plot 
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B.1.2 Three-Factor Structure Pattern 

 Factor  

Items  1 2 3 Uniqueness 

E_06 Colleagues and/or supervisors often place too high 

interpersonal expectations on me 
 0.685        0.549  

E_05 Interaction with colleagues and/or supervisors is 

challenging most of the time 
 0.642        0.534  

E_02a I have no problems working in a team  0.628        0.623  

E_08 I have problems perceiving unspoken rules  0.576        0.696  

E_24 The working conditions in my professional environment 

are at the expense of my mental and/or physical health 
 0.562        0.646  

E_01a I mainly have a good relationship with colleagues and/or 

supervisors 
 0.533        0.699  

E_22 I feel overloaded in my job  0.501        0.671  

E_10 I cannot respond timely or appropriately to intrigues and 

power plays 
 0.497        0.771  

E_13 Shifting appointments and changes in the daily schedule 

at short notice (e.g., due to unforeseen meetings) are 

problematic for me 

 0.490        0.749  

E_04 I do not have common topics of conversation with 

colleagues 
 0.471        0.786  

E_09 I do not perceive intrigues and power plays in a timely or 

appropriate manner 
 0.466        0.803  

E_11 I have problems with contacts to customers  0.454        0.757  

E_14 I have difficulties with lack of structure at work  0.428        0.790  

E_38a I can cover my living expenses with my salary     0.822     0.450  

E_39 I cannot afford special expenses with my low salary (e.g., 

vacation, clothes, going to the movies, special interests) 
    0.783     0.500  

E_37a I am paid appropriately for my professional work     0.751     0.554  

E_21 I have difficulties finding a suitable job     0.403     0.590  

E_15a My specific characteristics and/or special knowledge 

facilitate my work 
       0.659  0.542  

E_16a I can use my strengths at work for the benefits of my 

colleagues and/or the company 
       0.537  0.581  

E_03a On the positive side, I can work on my own.        0.406  0.815  

Note. Three-factor structure pattern for the questionnaire Workplace experiences. 

E = questionnaire Workplace experiences; 

Principal axis factoring extraction method was used in combination with a promax rotation 

a reverse coding 
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B.1.3 Factor Structure for E_Factor 1 ‘Social Challenges’ of the Questionnaire ‘Workplace 

Experiences’ 

 

Items 

M SD r α 

E_06 Colleagues and/or 

supervisors often place too 

high interpersonal 

expectations on me 

2.40 1.166 0.612 0.803 

E_05 Interaction with 

colleagues and/or 

supervisors is challenging 

most of the time 

2.76 1.202 0.608 0.803 

E_02a I have no problems 

working in a team 
2.46 1.132 0.547 0.809 

E_08 I have problems 

perceiving unspoken rules 
2.09 1.098 0.469 0.815 

E_24 The working 

conditions in my 

professional environment 

are at the expense of my 

mental and/or physical 

health 

2.21 1.277 0.492 0.813 

E_01a I mainly have a good 

relationship with colleagues 

and/or supervisors 

3.22 1.012 0.478 0.814 

E_22 I feel overloaded in 

my job 
3.10 1.303 0.405 0.821 

E_10 I cannot respond 

timely or appropriately to 

intrigues and power plays 

1.74 0.967 0.433 0.817 

E_13 Shifting appointments 

and changes in the daily 

schedule at short notice 

(e.g., due to unforeseen 

meetings) are problematic 

for me 

2.05 1.117 0.476 0.814 

E_04 I do not have common 

topics of conversation with 

colleagues 

2.60 1.074 0.426 0.818 

E_09 I do not perceive 

intrigues and power plays in 

a timely or appropriate 

manner 

1.95 1.107 0.349 0.823 

E_11 I have problems with 

contacts to customers 
2.54 1.240 0.415 0.819 

E_14 I have difficulties with 

lack of structure at work 
1.63 0.893 0.389 0.820 

Note. Factor structure for E_Factor 1 Social challenges of the questionnaire Workplace experiences. 

E = questionnaire Workplace experiences; 

Principal axis factoring extraction method was used in combination with a promax rotation;  

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  

a reverse coding 
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B.1.4 Factor Structure for E_Factor 2 ‘Job Fit’ of the Questionnaire ‘Workplace Experiences’ 

 

Items 

M SD r α 

E_38a I can cover my 

living expenses with my 

salary 

3.31 1.58 0.680 0.648 

E_39 I cannot afford 

special expenses with my 

low salary (e.g., vacation, 

clothes, going to the 

movies, special interests) 

3.58 1.52 0.663 0.660 

E_37a I am paid 

appropriately for my 

professional work 

3.06 1.36 0.545 0.726 

E_21 I have difficulties 

finding a suitable job 
2.16 1.39 0.404 0.793 

Note. Factor structure for E_Factor 2 Job fit of the questionnaire Workplace experiences. 

E = questionnaire Workplace experiences; 

Principal axis factoring extraction method was used in combination with a promax rotation; 

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  

a reverse coding 

 

 

B.1.5 Factor Structure for E_Factor 3 ‘Specific Needs’ of the Questionnaire ‘Workplace 

Experiences’ 

 

Items 

M SD r α 

E_15a My specific 

characteristics and/or 

special knowledge 

facilitate my work 

3.77 1.17 0.555 0.186 

E_16a I can use my 

strengths at work for the 

benefits of my colleagues 

and/or the company 

3.42 1.20 0.460 0.352 

E_03a On the positive 

side, I can work on my 

own. 

4.24 1.04 0.178 0.739 

Note. Factor structure for E_Factor 3 Specific needs of the questionnaire Workplace experiences. 

E = questionnaire Workplace experiences; 

Principal axis factoring extraction method was used in combination with a promax rotation; 

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  

a reverse coding  
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B.2 Results of Single Item Comparisons  

B.2.1 E_Factor 1 ‘Social Challenges’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

   

Items M  Mdn  M  Mdn U p r 

E_06 Colleagues and/or 

supervisors often place too high 

interpersonal expectations on me 

2.27  2.00  2.45  2.00 45222 0.075 .084 

E_05 Interaction with colleagues 

and/or supervisors is challenging 

most of the time 

2.65  3.00  2.80  3.00 46278 0.188 .062 

E_02a I have no problems 

working in a team 
2.37  2.00  2.49  2.00 46056 0.156 .067 

E_08 I have problems perceiving 

unspoken rules 
2.04  2.00  2.10  2.00 47800 0.497 .031 

E_24 The working conditions in 

my professional environment are 

at the expense of my mental 

and/or physical health 

2.31  2.00  2.17  2.00 46050 0.150 .067 

E_01a I mainly have a good 

relationship with colleagues 

and/or supervisors 

3.21  3.00  3.22  3.00 49076 0.905 .006 

E_22 I feel overloaded in my job 3.08  3.00  3.11  3.00 48856 0.833 .010 

E_10 I cannot respond timely or 

appropriately to intrigues and 

power plays 

1.73  1.00  1.75  1.00 49297 0.981 .001 

E_13 Shifting appointments and 

changes in the daily schedule at 

short notice (e.g., due to 

unforeseen meetings) are 

problematic for me 

1.92  2.00  2.11  2.00 44089 0.021* .107 

E_04 I do not have common 

topics of conversation with 

colleagues 

2.45  2.00  2.65  3.00 43927 0.018* .110 

E_09 I do not perceive intrigues 

and power plays in a timely or 

appropriate manner 

1.85  2.00  1.98  2.00 46707 0.240 .054 

E_11 I have problems with 

contacts to customers 
2.25  2.00  2.65  3.00 40389 < .001* .182 

E_14 I have difficulties with 

lack of structure at work 
1.57  1.00  1.65  1.00 47087 0.288 .046 

Note. Single item comparisons for E_Factor 1 Social challenges of the questionnaire Workplace experiences.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder ruled 

out; E = questionnaire Workplace experiences; M = mean value; Mdn = median; U = Mann Whitney U test 

value; r = effect size  

*p < .05; low values indicate greater impairments 

a reverse coding  
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B.2.2 E_Factor 2 ‘Job Fit’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

   

Items M  Mdn  M  Mdn U p r 

E_38a I can cover my living 

expenses with my salary 
3.01  3.00  3.42  4.00 42214 0.002* .145 

E_39 I cannot afford special 

expenses with my low salary 

(e.g., vacation, clothes, going 

to the movies, special interests) 

3.51  4.00  3.61  4.00 47328 0.376 .041 

E_37a I am paid appropriately 

for my professional work 
2.94  3.00  3.10  3.00 46111 0.167 .066 

E_21 I have difficulties finding 

a suitable job 
1.92  1.00  2.25  2.00 42885 0.004* .013 

Note. Single item comparisons for E_Factor 2 Job fit of the questionnaire Workplace experiences.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder 

ruled out; E = questionnaire Workplace experiences; M = mean value; Mdn = median; U = Mann Whitney U 

test value; r = effect size  

*p < .05; low values indicate greater impairments 

a reverse coding 

 

 

B.2.3 E_Factor 3 ‘Specific Needs’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

   

Items M  Mdn  M  Mdn U p r 

E_15a My specific 

characteristics and/or special 

knowledge facilitate my work 

3.71  4.00  3.79  4.00 48169 0.609 .024 

E_16a I can use my strengths at 

work for the benefits of my 

colleagues and/or the company 

3.30  3.00  3.46  4.00 45679 0.115 .074 

E_03a On the positive side, I 

can work on my own. 
4.21  5.00  4.25  5.00 48932 0.847 .008 

Note. Single item comparisons for E_Factor 3 Specific needs of the questionnaire Workplace experiences.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder 

ruled out; E = questionnaire Workplace experiences; M = mean value; Mdn = median; U = Mann Whitney U 

test value; r = effect size  

*p < .05; low values indicate greater impairments 

a reverse coding 
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B.3 Basic Statistic of the Questionnaire ‘Wishes and Requirements for an Ideal Workplace’ 

Factor extraction by Horn's parallel analysis suggested a nine factor structure which, however, 

contained four factors assigned fewer than three items with a minimum main loading of .4. The 

inclusion of the eigenvalue analysis resulted in a three-factor structure, which, however, led to 

an unclear definition of the individual factors. Including a content-based interpretation, a four-

factor structure could be considered containing factors could with a clear content based 

differentiation. A reduction from 42 to 25 items could be achieved by eliminating items with 

low main loadings so that the following four factors with a simple structure pattern were 

generated (see B.3.2). W_Factor 1 Social challenges comprises specific requirements for social 

interaction and communication in the workplace such as reduced, specific, professional 

personal contact with colleagues, supervisors, and customers as well as structured daily 

schedules. W_Factor 2 Job fit comprises the need for sufficient salary as well as permanent 

employment. W_Factor 3 Specific needs comprises the need for individual support, strategies 

for dealing with excessive demands, and recognition of individual abilities. W_Factor 4 

Individual work setting comprises the need for specific working conditions such as home office, 

individual office, or flexible work scheduling. 

Only one relevant cross-loading (>.3) was obtained for item W_27 with a factor loading of .438 

on factor 1 and a factor loading of .502 on factor 4 (see B.3.2). With regard to content-related 

fit, higher factor loading, sufficient item-rest correlation of .367, and a loss of internal 

consistency of the factor when the item was dropped (Cronbach’s α if item dropped = .456), the 

item was assigned to factor 4 (see B.3.6). Item W_08 was eliminated despite a factor loading 

greater than .4 (.416) due to a low item-rest correlation of less than .3 (.249) as well as an 

increased internal consistency of the factor when the item was dropped (Cronbach’s α = .598 

vs. Cronbach’s α if item dropped = .646) (see B.3.4). Item W_20 was assigned to factor 4 

despite a low item-rest correlation of .274. However, the item showed an acceptable factor 

loading of .448 and contributed content-related to the factor (see B.3.6). The internal 

consistency of factor 1 and 2 were in the acceptable range of >.7. Factor 3 (Cronbach α = .646) 

and factor 4 (Cronbach α = .557) did not meet sufficient internal consistency probably due to 

the small number of items. Both factors included only three items, which, however, showed 

acceptable factor loadings greater than .4 as well as content-related fit. The homogeneity of all 

factors was in the acceptable range of .2 to .4. 
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B.3.1 Scree Plot 
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B.3.2 Four-Factor Structure Pattern 

 Factor  

Items 1 2 3 4 Uniqueness 

W_15 Personal contact with colleagues only for a 

short time window during the day for factual 

communication 

 0.731           0.497  

W_19 Structured daily work routine without 

interruptions (e.g., unscheduled changes, disruptions 

by colleagues) 

 0.703           0.465  

W_01 No teamwork  0.681           0.490  

W_02 Few people in the working environment  0.654           0.558  

W_12 No contact with customers  0.641           0.631  

W_14 Personal contact with colleagues and/or 

superiors only when I am ready for it 
 0.616           0.559  

W_17 No phone calls at work  0.589           0.676  

W_34 No business trips and/or field assignments   0.560           0.660  

W_04 Exclusively professional exchange with 

colleagues 
 0.512           0.725  

W_05 Positive working atmosphere with friendly 

and tolerant colleagues, without direct cooperation 
 0.503           0.725  

W_10 As few contacts as possible in the company  0.491           0.692  

W_13 Mostly written communication at the 

workplace (e.g., via e-mail) 
 0.480           0.697  

W_43 A salary appropriate to the professional 

work 
      0.676      0.589  

W_44 A salary that provides for individual 

living 
      0.620      0.694  

W_42 A secure workplace (e.g., permanent 

position) 
      0.587      0.707  

W_08b Flat leadership style of the supervisor      0.416      0.784  

W_41 Individual assistance (e.g., development 

concepts, coaching, support by colleagues, 

professional integration measures) to compensate 

for weaknesses 

        0.803    0.542  

W_40 Acquiring individual strategies to compensate 

for deficits in order to better cope with demands 

and/or social difficulties in the professional context 

        0.584    0.716  

W_11 Specific contact person outside the closer 

work environment who can be asked for advice in 

case of problems at the workplace 

        0.496    0.750  

W_35 Retreat possibilities during breaks and/or 

when overstrained in the daily work routine 
        0.462    0.621  

W_38 Higher acceptance of differences in the 

professional environment 
        0.451    0.696  

W_24 Requirements at the workplace should be 

adapted to the individual capacity 
        0.435    0.744  
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 Factor  

Items 1 2 3 4 Uniqueness 

W_39 Recognition and appreciation of individual 

strengths and talents in a professional context 
        0.408    0.645  

W_30 Possibility of working at home           0.513  0.702  

W_27 Individual office  0.438        0.502  0.509  

W_20 Flexible time and work scheduling           0.448  0.802  

Note. Four-factor structure pattern for the questionnaire Wishes and requirements for an ideal workplace. 

W = questionnaire Wishes and requirements for an ideal workplace; 

Principal axis factoring extraction method was used in combination with a promax rotation 

b excluded 

 

 

 

B.3.3 Factor Structure for W_Factor 1 ‘Social Challenges’ of the Questionnaire ‘Wishes and 

Requirement for an Ideal Workplace’ 

 

Items 

M SD r α 

W_15 Personal contact 

with colleagues only for a 

short time window during 

the day for factual 

communication 

2.75 1.28 0.649 0.845 

W_19 Structured daily 

work routine without 

interruptions (e.g., 

unscheduled changes, 

disruptions by colleagues) 

1.97 1.08 0.623 0.848 

W_01 No teamwork 2.44 1.17 0.621 0.847 

W_02 Few people in the 

working environment 
1.84 1.01 0.622 0.848 

W_12 No contact with 

customers 
2.64 1.35 0.601 0.848 

W_14 Personal contact 

with colleagues and/or 

superiors only when I am 

ready for it 

2.17 1.18 0.593 0.849 

W_17 No phone calls at 

work 
2.72 1.41 0.530 0.854 

W_34 No business trips 

and/or field assignments  
2.45 1.36 0.457 0.859 

W_04 Exclusively 

professional exchange with 

colleagues 

2.59 1.17 0.450 0.858 

W_05 Positive working 

atmosphere with friendly 
1.72 .897 0.480 0.857 
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and tolerant colleagues, 

without direct cooperation 

W_10 As few contacts as 

possible in the company 
2.18 1.23 0.469 0.857 

W_13 Mostly written 

communication at the 

workplace (e.g., via e-

mail) 

2.69 1.33 0.480 0.857 

W_27b Individual office 2.28 1.29 0.479 0.863 

Note. Factor structure for W_Factor 1 Social challenges of the questionnaire Wishes and requirements for an 

ideal workplace. 

W = questionnaire Wishes and requirements for an ideal workplace; 

Principal axis factoring extraction method was used in combination with a promax rotation; 

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  

b excluded 

 

 

B.3.4 Factor Structure for W_Factor 2 ‘Job Fit’ of the Questionnaire ‘Wishes and Requirement 

for an Ideal Workplace’ 

 

Items 

M SD r α 

W_43 A salary 

appropriate to the 

professional work 

1.38 .680 .429 .490 

W_44 A salary that 

provides for individual 

living 

1.29 .669 .462 .467 

W_42 A secure 

workplace (e.g., 

permanent position) 

1.32 .672 .412 .503 

W_08b Flat leadership 

style of the supervisor 1.56 .837 .249 .646 

Note. Factor structure for W_Factor 2 Job fit of the questionnaire Wishes and requirements for an ideal 

workplace. 

W = questionnaire Wishes and requirements for an ideal workplace; 

Principal axis factoring extraction method was used in combination with a promax rotation; 

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  

b excluded 
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B.3.5 Factor Structure for W_Factor 3 ‘Specific Needs’ of the Questionnaire ‘Wishes and 

Requirement for an Ideal Workplace’ 

 

Items 

M SD r α 

W_41 Individual assistance (e.g., 

development concepts, coaching, 

support by colleagues, 

professional integration 

measures) to compensate for 

weaknesses 

2.09 1.15 0.550 0.674 

W_40 Acquiring individual 

strategies to compensate for 

deficits in order to better cope 

with demands and/or social 

difficulties in the professional 

context 

1.69 .906 0.468 0.697 

W_11 Specific contact person 

outside the closer work 

environment who can be asked 

for advice in case of problems at 

the workplace 

2.31 1.28 0.402 0.722 

W_35 Retreat possibilities during 

breaks and/or when overstrained 

in the daily work routine 

1.59 .886 0.403 0.711 

W_38 Higher acceptance of 

differences in the professional 

environment 

1.70 .982 0.492 0.690 

W_24 Requirements at the 

workplace should be adapted to 

the individual capacity 

1.52 .737 0.378 0.717 

W_39 Recognition and 

appreciation of individual 

strengths and talents in a 

professional context 

1.50 .795 0.483 0.697 

Note. Factor structure for W_Factor 3 Specific needs of the questionnaire Wishes and requirements for an ideal 

workplace. 

W = questionnaire Wishes and requirements for an ideal workplace; 

Principal axis factoring extraction method was used in combination with a promax rotation; 

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  
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B.3.6 Factor Structure for W_Factor 4 ‘Individual Work Setting’ of the Questionnaire ‘Wishes 

and Requirement for an Ideal Workplace’ 

 

Items 

M SD r α 

W_30 Possibility of 

working at home 
2.69 1.40 .473 0.270 

W_27 Individual office 2.28 1.29 .367 0.456 

W_20 Flexible time 

and work scheduling 
2.18 1.19 .274 0.585 

Note. Factor structure for W_Factor 4 Individual work setting of the questionnaire Wishes and requirements for 

an ideal workplace. 

W = questionnaire Wishes and requirements for an ideal workplace; 

Principal axis factoring extraction method was used in combination with a promax rotation; 

M = mean value; SD = standard deviation; r = item-rest correlation; α = Cronbach’s alpha (internal consistency) 

if item dropped  
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B.4 Results of Single Item Comparisons  

B.4.1 W_Factor 1 ‘Social Challenges’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

  

 

Items M  Mdn  M  Mdn U p r 

W_15 Personal contact 

with colleagues only for a 

short time window during 

the day for factual 

communication 

2.55  3.0  2.82  3.0 43408 0.011* .120 

W_19 Structured daily 

work routine without 

interruptions (e.g., 

unscheduled changes, 

disruptions by colleagues) 

1.88  2.00  2.00  2.00 46190 0.162 .064 

W_01 No teamwork 2.35  2.00  2.48  2.00 45497 0.096 .078 

W_02 Few people in the 

working environment 
1.65  1.00  1.92  2.00 41450 < .001* .160 

W_12 No contact with 

customers 
2.36  2.00  2.75  3.00 41073 < .001* .168 

W_14 Personal contact 

with colleagues and/or 

superiors only when I am 

ready for it 

2.11  2.00  2.19  2.00 47441 0.406 .039 

W_17 No phone calls at 

work 
2.61  3.00  2.76  3.00 46474 0.220 .058 

W_34 No business trips 

and/or field assignments  
2.18  2.00  2.55  3.00 41547 < .001* .158 

W_04 Exclusively 

professional exchange 

with colleagues 

2.54  2.00  2.61  3.00 47286 0.375 .042 

W_05 Positive working 

atmosphere with friendly 

and tolerant colleagues, 

without direct cooperation 

1.66  1.00  1.74  2.00 46895 0.262 .050 

W_10 As few contacts as 

possible in the company 
2.04  2.00  2.23  2.00 43949 0.018* .109 

W_13 Mostly written 

communication at the 

workplace (e.g., via e-

mail) 

2.71  3.00  2.68  3.00 49129 0.925 .005 

Note. Single item comparisons for W_Factor 1 Social challenges of the questionnaire Wishes and 

requirements for an ideal workplace.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder 

ruled out; W = questionnaire Wishes and requirements for an ideal workplace;  

M = mean value; Mdn = median; U = Mann Whitney U test value; r = effect size  

*p < .05; low values indicate greater impairments  
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B.4.2 W_Factor 2 ‘Job Fit’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

  

 

Items M  Mdn  M  Mdn U p r 

W_43 A salary appropriate to 

the professional work 
1.39  1.00  1.37  1.00 48676 0.700 .014 

W_44 A salary that provides for 

individual living 
1.27  1.00  1.30  1.00 48663 0.718 .023 

W_42 A secure workplace (e.g., 

permanent position) 
1.31  1.00  1.32  1.00 48226 0.504 .014 

Note. Single item comparisons for W_Factor 2 Job fit of the questionnaire Wishes and requirements for an ideal 

workplace.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder ruled 

out; W = questionnaire Wishes and requirements for an ideal workplace;  

M = mean value; Mdn = median; U = Mann Whitney U test value; r = effect size  

*p < .05; low values indicate greater impairments  

 

 

B.4.3 W_Factor 3 ‘Specific Needs’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

  

 

Items M  Mdn  M  Mdn U p r 

           

W_41 Individual assistance 

(e.g., development concepts, 

coaching, support by 

colleagues, professional 

integration measures) to 

compensate for weaknesses 

1.98  2.00  2.14  2.00 45691 0.109 .074 

W_40 Acquiring individual 

strategies to compensate for 

deficits in order to better cope 

with demands and/or social 

difficulties in the professional 

context 

1.68  1.00  1.69  1.00 48195 0.594 .023 

W_11 Specific contact person 

outside the closer work 

environment who can be asked 

for advice in case of problems at 

the workplace 

2.26  2.00  2.34  2.00 47825 0.510 .031 

W_35 Retreat possibilities 

during breaks and/or when 

overstrained in the daily work 

routine 

1.50  1.00  1.62  1.00 45245 0.049* .083 

W_38 Higher acceptance of 

differences in the professional 

environment 

1.62  1.00  1.72  1.00 46990 0.272 .048 
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W_24 Requirements at the 

workplace should be adapted to 

the individual capacity 

1.46  1.00  1.54  1.00 46371 0.153 .060 

W_39 Recognition and 

appreciation of individual 

strengths and talents in a 

professional context 

1.56  1.00  1.48  1.00 48251 0.590 .022 

Note. Single item comparisons for W_Factor 3 Specific needs of the questionnaire Wishes and requirements 

for an ideal workplace.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder 

ruled out; W = questionnaire Wishes and requirements for an ideal workplace;  

M = mean value; Mdn = median; U = Mann Whitney U test value; r = effect size  

*p < .05; low values indicate greater impairments  

 

 

B.4.4 W_Factor 4 ‘Individual Work Setting’ 

 ASD+ 

(N = 197) 

 ASD- 

(N = 501) 

   

Items M  Mdn  M  Mdn U p r 

W_30 Possibility of working at 

home 
2.80  3.00  2.65  3.00 46672 0.253 .054 

W_27 Individual office 2.22  2.00  2.30  2.00 48016 0.563 .027  

W_20 Flexible time and work 

scheduling 
2.13  2.00  2.20  2.00 47310 0.374 .041  

Note. Single item comparisons for W_Factor 4 Individual work setting of the questionnaire Wishes and 

requirements for an ideal workplace.  

Group: ASD+ = diagnosed with autism spectrum disorder, ASD- = diagnosis of autism spectrum disorder ruled 

out; W = questionnaire Wishes and requirements for an ideal workplace;  

M = mean value; Mdn = median; U = Mann Whitney U test value; r = effect size  

*p < .05; low values indicate greater impairments  
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C. German Version of the Vocational Questionnaire 
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