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Abstract Introduction Research shows that only about

25% of people with autism are employed. Method We

conducted a systematic review on factors facilitating or

hindering work participation of people with autism in

longitudinal studies. An extensive search in biomedical and

psychological databases yielded 204 articles and 18 satis-

fied all inclusion criteria. We assessed the methodological

quality of included studies using an established criteria list.

Results Seventeen factors were identified and categorized

as disease-related factors, personal factors or external

factors. Limited cognitive ability was the only significant

predictor consistently found for work outcome. Functional

independence and institutionalization were both reported

by one study to be significantly related to work outcome.

Inconsistent findings or non significant findings were

reported for the other fourteen factors. Conclusion These

findings emphasize the need for more high quality cohort

studies focussing on work participation as the main out-

come among people with Autism.
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Introduction

Work participation is considered as an increasingly

important health outcome [1]. On the individual level it

contributes to health and welfare [2]. On the societal level

demographic pressure due to ageing and shrinking popu-

lations make a broad participation more and more imper-

ative. At the same time participation in work by vulnerable

groups is complicated by increasing demands in work.

Young disabled people willing to enter the workforce

experience barriers in acquiring and retaining work.

Despite the relevance and although the impact of autism on

social outcomes has been described in quite a few studies

in the existing literature [3–7], the body of knowledge

regarding factors facilitating or hindering work participa-

tion of people with autism is limited.

Autism

Autism, a life-long lasting developmental disability, affects

social functioning, behavior, learning and cognition [8, 9].

According to Kobayashi et al. [3] three in four individuals

with autism also have intellectual disabilities. Autism

spectrum disorders (ASD) seem to be more prevalent in

boys than girls [10].

Autism and Work Participation

Adults with autism have typically not been considered

suitable candidates for employment in the work force

[8, 11, 12]. Especially the social deficits typical for most
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people with autism hinder their integration in the work

force [4, 13]. Research shows that only about 25% of

people with autism are employed. These are mostly the

more high-functioning individuals. Unemployment rates

for individuals with ASD as well as mental retardation are

especially high [14]. They are mostly in sheltered

employment, if employed at all [15].

Notwithstanding these limitations, there are several

opportunities for work for these young disabled people, like

regular work (including supported employment), sheltered

employment, daytime activity or voluntary work [8]. People

with autism can benefit from employment socially as well as

personally [11]. Employment can provide a daytime struc-

ture that is helpful for this group as well as social contacts

that are otherwise difficult for them to maintain [8, 11, 16].

Having a job also may facilitate their self-confidence, self-

worth, independence and autonomy [11, 17].

Factors Associated with Autism and Work Participation

The available reviews describing autism and social out-

come suggest that the majority of individuals with autism is

unable to lead an independent life, including employment

[13, 18–20]. Most individuals suffer (severe) persisting

impairments in communication and social life limiting their

independence and social functioning considerable, espe-

cially as demands on social adaptation and functioning

increase with age [7, 13, 19]. Howlin [6] suggests that, as

far as high functioning individuals are concerned,

employment levels may be more dependent on the area

individuals live in and the available support services than

on any other factors. Also access to supported employment

programs for this group may increase chances to find and

retain appropriate jobs [6, 21]. IQ, communicative speech

at 5–6 years of age, the level of mental retardation, and

other comorbidity are mentioned as important predictors

for outcome in individuals with ASD [18–20, 22];. Of those

with a comorbid intellectual disability (IQ scores \50) few

are capable of employment. Outcome for individuals with

an IQ between 50 and 70 is more variable, but not much

better. Outcome for individuals with an IQ of 70 or more

seemed to be more promising but also more difficult to

predict [6, 18–20, 22]. Besides deficits in cognitive and

social functioning, limited independent performance and

high dependence on caregiver support are considered

important contributors to restricted outcome for individuals

with ASD [9, 13].

To our knowledge, the literature on factors associated

with work participation in adulthood for people with ASD

has not yet been reviewed systematically. In a recent

review factors influencing the work participation of young

disabled starters entering the labor market were identified

[23]. They found that male gender, higher education, high

psychosocial level of functioning, low depression and high

dispositional optimism were promoting factors in relation

to employment. However, in their review no studies on

autism were included.

The aim of this review is to systematically investigate

the prognostic factors facilitating or hindering work par-

ticipation of people with ASD.

Methods

We started conducting a systematic review of the scientific

literature on prognostic factors related to work participation

of people with ASD. However, we found only one study

focussing on factors in relation to work outcome as a primary

outcome measure; in most studies work outcome measures

were incorporated in an overall social outcome. Therefore,

we decided to include also studies looking at overall social

outcome, incorporating employment, which provided valu-

able information about work outcome as well. Studies on

overall social outcome including employment, not reporting

on work outcome specifically, were not included. The

International Classification of Functioning was selected as

an underlying framework because it takes the multidimen-

sional nature of work participation into account and provides

a broad view on predictors [1].

The first (AH) and second reviewer (SB) discussed

search strategy, criteria for selecting studies, quality

assessment and data extraction to reach consensus. In case

of disagreement the third reviewer (JvdK) made the final

decision.

Literature Search

An extensive search in biomedical and psychological dat-

abases was performed (PubMed, PsycINFO, Embase,

Cinahl, ERIC, SocINDEX) to find relevant articles, using

MeSH terms, subheadings and free text words. Original

studies (in English, Dutch, German and French) were

identified that were published till June 2011. Only longi-

tudinal studies were included to be able to distinguish

predictors of work outcome. The search strategy consisted

of an autism component and a work-related outcome

measure.

In Table 1 the search terms are presented.

To select relevant studies for this review, the following

eligibility criteria were defined: (1) Studies reported on

factors related to work participation or social outcome in

people with autism, only if information about work par-

ticipation or employment status were included; (2) autism

had to be diagnosed during childhood by an expert (e.g.

following DSM-IV or ICD-10 criteria). The inclusion cri-

teria are:
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• Types of studies: Cohort studies, follow-up studies or

longitudinal studies with a minimum follow-up period

of 1 year.

• Types of participants: Persons in the age bracket

18–64 years, with disability due to autism spectrum

disorder, diagnosed before the age of 18.

• Types of outcome measures: Dependent variables:

participation in work (regular, supported or sheltered)

or social outcome with a work identifiable component.

Titles and abstracts were screened independently by two

reviewers (AH, SB). Full papers were retrieved if the

abstract provided insufficient data to enable selection.

Moreover, other relevant articles were searched on the

basis of the name of the first author of included articles and

the reference lists. Reviews were excluded, but their

reference lists were inspected for additional studies.

Data Extraction

Using a standardized form, the first reviewer (AH)

extracted data on study design, source population, inclu-

sion criteria, numbers of participants, length of follow-up,

loss to follow-up, outcome, prognostic factors and statis-

tical analysis. Meta-analysis of the study results was not

possible due to the descriptive nature of the included

studies, the different outcome measures used and the lim-

ited availability of data which could be used for pooling.

Assessment of Methodological Quality of Included

Studies

Two reviewers (AH, SB) independently assessed the

methodological quality of all included articles in the final

selection. The quality assessment of the selected studies

was based on an established criteria list for assessing

validity of prognostic studies, as recommended by Altman

[24] and used in previous reviews [25, 26]. The internal

validity was the main aspect judged to inform the reader

about the quality of the studies regarding the aim of our

review.

The criteria list consists of 16 items, each having yes/no/

don’t know answer options. We operationalized the criteria

for this review and pilot tested this operationalization on

four longitudinal studies excluded for this present review.

The final criteria list is presented in Appendix [27].

The quality of all included articles was scored inde-

pendently by two reviewers (AH, SB). If sufficient infor-

mation was available, the item was rated one point. When

information was not given or the information given was

unclear, the item was rated zero point. For the total quality

score we added all points for each study (maximum score

16 points).

Studies with a minimum score of 11 points (C70%)

were arbitrarily considered to be of high quality and those

with a score lower then 11 points (\70%) of low quality.

This cut-off score is in line with a previous review [26].

We calculated initial interobserver agreement on method-

ological quality using kappa statistics for dichotomous

values.

Results

Selection of Studies

The initial search yielded 204 articles (search date: June

6th, 2011). After selecting 19 references for full text

reading, both reviewers agreed to include 14 articles for the

present review. Two articles were excluded because they

were intervention studies. Three articles did not report on

specific employment outcomes. Searching the reference

lists of those included articles, we found and included 3

additional articles. Based on the name of the first author of

the 17 included articles, we found 1 other relevant article.

Figure 1 shows a flow chart of study selection. In total we

included 18 articles for the present review [3–5, 7, 28–41]

(Table 2).

Study Characteristics

The characteristics of each study regarding country, design,

measurements, population, numbers enrolled, time to fol-

low-up and loss to follow-up are presented in Table 2.

Time to follow-up varied considerably within as well as

Table 1 Search terms

(* = truncated)
Terms linked to MeSH Free text words

Diagnosis Child development disorders,

pervasive * Asperger syndrome

autistic disorder

Autism autistic disorder pervasive

developmental disorder Asperger

syndrome

Population Exclusion: child and not adult

Outcome

measure

Work employment (exploded) rehabilitation,

vocational (exploded) vocational guidance

Career employment/employed/

employee(s) occupation vocation job

Study

design

Cohort studies longitudinal studies

prospective studies follow-up studies

Cohort longitudinal prospective

follow-up prognostic
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between studies, with the minimal time to follow-up being

3.2 and 35 years at most.

Quality Assessment and Methodological

Considerations

The final overall agreement between the two reviewers on

quality score was r = 0.80, which is considered to be

acceptable. Disagreement originated mainly from reading

errors and misinterpretation of the criteria list and was

readily resolved in a consensus meeting. The methodo-

logical quality of all included studies is summarized in

Table 3. Four studies were considered of high methodo-

logical quality and fourteen of low quality. Statistical

pooling of data in a meta-analysis was not possible because

of the heterogeneity of study population and quality of the

included studies.

Predictors for Work Participation

Seventeen different prognostic factors were identified. In

Table 4 an overview of these factors related to work outcome

is presented per included study. Table 5 gives an overview of

these factors. The prognostic factors are categorized as dis-

ease/disorder related factors, personal factors or external

factors based on the ICF-model [42, 43]. The only signifi-

cant predictor for work outcome, consistently found in fif-

teen studies, is intelligence. Functional independence and

institutionalization were reported in two separate low quality

studies to be significantly predicting work outcome. Incon-

sistent findings were reported for diagnosis, severity of dis-

order, gender, language abilities, and maladaptive behavior.

Non significant findings were reported for comorbidity,

social impairments, lack of drive, parental support, family

income, mental illness parents, family situation, treatment/

use of medication and schooling.

Disease Related Factors

Diagnosis

Six studies found that the more severe the disorder the

lower the chance on a good outcome [5, 28, 36, 37, 39, 40].

With regard to work participation, one study reported that

individuals who were competitively employed had signif-

icantly fewer autism symptoms than those who had a

supported job or were participating in adult day activity

programs [40].

Comorbidity

Comorbidity (psychiatric disorder, oppositional personality

or epilepsy) was mentioned by five studies as negatively

influencing work outcome [5, 30, 38–40]. No evidence was

found that use of medication hinders a favorable work

outcome [33].

Fig. 1 Flow diagram of study selection
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Personal Factors

Gender

In two studies gender was mentioned as a predictor for

outcome, in that females might be more likely to have a

poor outcome than males [7, 31]. In a third study [33]

female gender was not found to be a hindering factor for

positive outcome.

Intelligence

Higher IQ facilitates a positive work outcome [3–7, 28, 31–

34, 36–38, 40, 41]; see also [22, 44]. One study reported that

all individuals involved in competitive employment had an

IQ above 70 [31] and another reported that individuals with a

stable IQ above 70 were more often in some form of

employment [7]. Individuals without intellectual disability

were three times more likely to be competitively employed

than individuals with an intellectual disability [40]. Higher

IQ was significantly correlated to having a daily occupation

[41]. According to Howlin [6, 7] individuals of higher IQ in

general had a better outcome and problems were less per-

vasive (see also [4, 28, 30]). IQ \50 is often associated with

poor outcome [28]. Fombonne et al. [33] found a significant

worse outcome for the group with an IQ of 80 or below. In the

study of Larsen and Mouridsen [5] normal intelligence pre-

dicted good outcome.

Language/Speech

Language abilities and level of useful speech may influence

outcome in that better linguistic abilities might support

better outcome [3, 4, 6, 7, 28, 31, 38, 39]. However, speech

may be highly correlated with IQ [7, 32]. Howlin compared

an autism group with a developmental receptive language

disorder group and found that early language abilities

appeared to be closely related to later adult functioning in

the autism group [6]. Kobayashi reported that the positive

effect of early speech development only occurs in males

and not in females [3]; Rutter found that the level of speech

at 5 or 6 years of age was closely related to IQ and low IQ

contributes significantly to poor outcome [28].

Maladaptive Behavior

The presence of odd, challenging or ritualistic behavior,

including self-injury, aggression and uncooperative

behaviors, interferes with daily functioning [3, 4, 6, 7, 28,

30, 32, 34, 38–40]. Individuals in post-secondary education

or competitively employed had significantly lower levels of

maladaptive behaviors than individuals receiving day ser-

vices [40]. Szatmari found a high correlation between

adaptive behavior and IQ [32]. According to some authors

behavioral difficulties can be a critical limiting factor for

functioning successfully in employment [4, 30].

Social Impairments

The presence of social impairments, the lack of social skills

and empathy are associated with poor outcome [4, 7, 29,

30, 32, 39]. It is suggested that social impairments are

likely to affect the ability of individuals with autism to find

and remain in meaningful employment [45].

Education

The relationship between education and employment for

individuals with autism seems to be ambiguous. The

majority of people with autism have attended special

education services and many left school without any formal

qualifications [6, 7, 28, 30, 33, 36, 37, 39]. However,

people with high functioning autism have more often

completed post-secondary education than other individuals

with ASD [36]. In Lotter’s study [29] all individuals with

good and fair outcome had had at least 7 years of educa-

tion. In spite of the educational attainment of high-func-

tioning individuals, few of them were competitively

employed and if employed often in routine jobs [29, 30].

Lack of Drive

Underactivity, lack of drive and lack of initiative often

hinder people with ASD to find competitive employment

[28]; see also [29, 30]. Lotter [29] mentioned three nec-

essary requirements for being able to participate in regular

employment: practical competence (e.g. literacy, practical

skills), social competence (being able to relate to people in

a meaningful way) and intentional competence (e.g. taking

initiative, motivation).

External Factors

Family

Parents play a major role in the outcome of their children

with ASD. Many individuals with ASD continue to live

with their family well into adulthood. According to Wolf

and Goldberg [31] 87 percent of the individuals residing at

home were involved in schools, workshops or independent

work, compared to 46 percent in institutions.

Seven articles mentioned parents searching for job

opportunities and finding jobs for their children or pro-

viding a job in a family business rather than finding a job

through the open job market [3, 6, 7, 28–30, 32]. Howlin

et al. [7] commented that for individuals to be able to
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function adequately as adults the degree of support offered

by families, social services and work environment may be

as important as intellectual ability.

Institutionalization

Institutionalization (i.e. hospitalization) hinders a positive

outcome of individuals with ASD. Especially the lower

functioning individuals are living in residential care, like

special institutions and hospitals where staff can attend to

their specific needs. Also quite a few individuals with ASD

were part of day time programs in a specialized setting

[5–7, 28, 30, 31, 36]. These settings might not be the

stimulating environment people need to be able to grow in

their competences and work skills, although this applies to

individuals with ASD as well as without [8, 16].

Work Outcome

The selected studies used different, but comparable, outcome

measures regarding work participation and overall social

outcome (incorporating education/employment, independent

living and social relationships). Jobs were generally low level,

unskilled and low pay jobs [4, 7, 30, 37]. Some individuals,

however, managed to find a higher level job. Most individuals

received special assistance in finding employment.

Few reasons are given for individuals previously employed

but no longer participating in work. Rumsey [30] mentioned

one individual was fired because of inappropriate social

behavior. Kobayashi [3] mentioned conflicts with fellow

employees, financial crisis, motivation, hospitalization and

other personal circumstances (death of a parent) as causes for

quitting a job. Larsen and Mouridsen [5] mentioned loss of

supportive parents, divorce and factories closing down as

hindering factors for finding permanent employment.

Conclusion and Discussion

This study identified seventeen factors related to work

outcome of people with ASD. Most of these factors are of

importance for all individuals with or without autism.

However, it may not be just one single factor, but the

combination that leads to limited employment outcomes.

Especially in individuals with ASD were a combination of

these factors occurs frequently. Some of these factors may

be interdependent, making interpretation of the results

more complex. For example, some studies found high

correlations between IQ and language abilities and IQ and

adaptive behaviour in individuals with ASD. The disorder

related characteristics (intensity of autistic symptoms,

psychiatric comorbidity and epilepsy) and personal char-

acteristics (limited language abilities, behavioral problems,

social impairments) typical for ASD are factors which

may, separately or combined, hinder individuals with

ASD to participate in work in a sustainable way. Rates of

Table 3 Results of methodological assessmenta

No Study A B C D E F G H I J K L M N O P Score Quality

1 Rutter et al. (1967) [28] 0 1 0 1 1 0 1 0 1 1 1 1 1 1 0 0 10 Low

2 Lotter (1974) [29] 1 1 0 1 1 0 1 0 0 0 0 1 1 1 0 0 8 Low

3 Rumsey et al. (1985) [30] 0 0 1 0 0 0 0 0 1 1 1 1 1 1 0 0 7 Low

4 Wolf and Goldberg (1986) [31] 0 1 0 1 0 0 1 0 1 1 1 1 1 1 0 0 9 Low

5 Szatmari et al. (1989) [32] 0 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 11 High

6 Fombonne et al. (1989) [33] 0 1 0 1 0 1 1 0 1 1 1 1 1 1 0 0 10 Low

7 Kobayashi et al. (1992) [3] 0 1 0 1 1 0 1 0 1 1 1 1 1 1 0 0 10 Low

8 Ruble and Dalrymple (1996) [34] 0 0 0 1 0 0 1 0 1 1 1 1 1 1 0 0 8 Low

9 Ballaban-Gil et al. (1996) [4] 0 0 1 1 0 1 1 0 1 1 1 1 1 1 0 0 10 Low

10 Larsen and Mouridsen (1997) [5] 0 1 0 1 1 1 1 0 1 1 1 1 1 1 0 0 11 High

11 Howlin et al. (2000) [35] 0 0 1 1 1 0 1 0 1 1 1 1 1 1 0 0 10 Low

12 Howlin et al. (2004) [7] 0 0 1 1 1 1 1 0 1 1 1 1 1 1 0 0 11 High

13 Cederlund et al. (2008) [36] 0 1 1 1 0 0 1 0 1 1 1 1 1 1 0 0 10 Low

14 Eaves and Ho (2008) [37] 1 1 0 1 0 0 1 0 1 1 1 1 1 1 0 0 10 Low

15 Farley et al. (2009) [38] 0 1 1 1 0 0 1 0 1 1 1 1 1 1 0 0 10 Low

16 Whitehouse et al. (2009) [39] 0 0 0 1 0 1 1 0 0 0 0 1 1 1 0 0 6 Low

17 Taylor and Seltzer (2010) [40] 0 1 1 1 0 0 1 0 1 1 1 1 1 1 0 0 10 Low

18 Billstedt et al. (2010) [41] 0 1 1 1 1 0 1 0 1 1 1 1 1 1 0 1 12 High

Total 2 12 9 17 7 6 17 0 16 16 16 18 18 18 0 1

a See Appendix for operationalization of items A–P
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employment among individuals with ASD are generally

low. Often the impairments and social deficits of these

individuals are emphasized leading to low expectations

regarding outcome. However, these individuals may have

strengths (e.g. ability to concentrate; strong focus) that can

be utilized if the right tasks and settings are provided [22].

In some of the studies Asperger syndrome and Childhood

Autism were separately analyzed. There is a continuing

discussion whether it is possible and necessary to distinguish

between childhood autism and Asperger syndrome [22, 46,

47]. A pronounced autistic disorder often leads to substantial

limitations in participation in work; people with Asperger

Syndrome often achieved higher education and have more

abilities to work compared to childhood autism. However,

this advantage in education does not always lead to higher

levels of employment in later life [46].

IQ is the only childhood predictor of work outcome for

which we found consistent evidence in the literature in that

a higher IQ facilitates a positive work outcome. Although

an IQ below 50 does almost always lead to a poor outcome

[7] and this applies to individuals without ASD as well

[48, 49], individuals with an IQ of 70 or higher do not

necessarily have a good outcome. Outcome in individuals

without intellectual disability is much more variable and

less predictable. Therefore, it seems that the clinical value

of IQ in predicting individual outcomes is limited.

Although education is often mentioned as an important

factor for outcome, job level is rarely consistent with

educational background. Also the increase in educational

services for children with ASD has not necessarily led to

improved outcome when they have grown up [7]. As access

to education can be closely associated with the IQ of the

individual, this relationship must be regarded with caution

[18]. Nevertheless there is some evidence that the amount

of schooling received, positively influences social adjust-

ment in later life [18, 49].

Besides disorder-related and personal factors, several

external factors are related to work outcome. Considering

the low levels of independence of individuals with ASD,

the degree of support offered by families, the available

support services and the willingness of employers to

incorporate this group in their work force may be as

decisive for individuals to be able to function adequately in

employment as the personal factors mentioned above

[7, 50]. Especially parents play an important role in sup-

porting their children as they continue to live with them

well into adulthood, in searching for job opportunities and

in being advocates for their child’s well-being [6, 7].

Competitive paid employment is often regarded as

successful participation. Because of increasing demands in

work, employers are hesitant to hire individuals with dis-

abilities. If working, many individuals with ASD work in

unskilled, routine, industrial jobs with limited decisionT
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Table 5 Overview of factors associated with outcome

Prognostic factors (independent variables) Study Significance Quality of study

Disease/disorder related

(Autism) diagnosis

(Autism) diagnosis Rutter et al. (1967) [28] n.s. Low

Larsen and Mouridsen (1997) [5] – High

Howlin et al. (2000) [35] – Low

Cederlund et al. (2008) [36] Sig Low

Whitehouse et al. (2009) [39] – Low

Autism score in adolescence Eaves and Ho (2008) [37] Sig Low

Age of onset of symptoms Wolf and Goldberg (1986) [31] n.s. Low

Evidence of brain injury Rutter et al. (1967) [28] n.s. Low

Severity of disorder

Severity of disorder Rutter et al. (1967) [28] Sig Low

Intensity of autistic symptoms Wolf and Goldberg (1986) [31] n.s. Low

Larsen and Mouridsen (1997) [5] – High

Eaves and Ho (2008) [37] Sig Low

Whitehouse et al. (2009) [39] – Low

Taylor and Seltzer (2010) [40] Sig Low

Comorbidity

Psychiatric disorders Rumsey et al. (1985) [30] – Low

Larsen and Mouridsen (1997) [5] – High

Howlin et al. (2000) [35] – Low

Cederlund et al. (2008) [36] Descriptive Low

Farley et al. (2009) [38] – Low

Whitehouse et al. (2009) [39] Descriptive Low

Taylor and Seltzer (2010) [40] n.s. Low

Epilepsy Rutter et al. (1967) [28] n.s. Low

Farley et al. (2009) [38] – Low

Other medical disorders Farley et al. (2009) [38] – Low

Personal factors

Intelligence (IQ-level)

Intelligence (IQ-level) Wolf and Goldberg (1986) [31] – Low

Ruble and Dalrymple (1996) [34] Sig Low

Ballaban-Gil et al. (1996) [4] Descriptive Low

Larsen and Mouridsen (1997) [5] Predictor High

Billstedt et al. (2010) [41] Sig High

Full scale IQ Szatmari et al. (1989) [32] – High

Cederlund et al. (2008) [36] – Low

IQ at diagnosis Rutter et al. (1967) [28] Sig Low

Intelligence at time of admission Fombonne et al. (1989) [33] Sig Low

IQ at age 6 Kobayashi et al. (1992) [3] Sig Low

Performance IQ at time 1 Howlin et al. (2000) [35] – Low

Childhood IQ Howlin et al. (2004) [7] Sig High

Childhood and adolescence

verbal and performance IQ

Eaves and Ho (2008) [37] Sig Low

Historical full scale IQ Farley et al. (2009) [38] Sig Low

Intellectual disability Taylor and Seltzer (2010) [40] Sig Low

Gender Rutter et al. (1967) [28] n.s. Low

Wolf and Goldberg (1986) [31] – Low

Howlin et al. (2004) [7] Sig High
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Table 5 continued

Prognostic factors (independent variables) Study Significance Quality of study

Language/speech

Communication Ruble and Dalrymple (1996) [34] Descriptive Low

Language Ballaban-Gil et al. (1996) [4] Descriptive Low

Speech and language Rumsey et al. (1985) [30] – Low

Wolf and Goldberg (1986) [31] – Low

Language ability (pragmatic or structural problems) Whitehouse et al. (2009) [39] – Low

Acquisition of speech for communication Wolf and Goldberg (1986) [31] – Low

Early language abilities Howlin et al. (2000) [35] Descriptive Low

Level of speech development at age 6 Kobayashi et al. (1992) [3] Sig (males) Low

Farley et al. (2009) [38] – Low

(Useful) speech at age 5 Rutter et al. (1967) [28] Sig Low

Howlin et al. (2004) [7] Sig High

Deviant language Szatmari et al. (1989) [32] n.s. High

Response to sounds Rutter et al. (1967) [28] – Low

Maladaptive behavior

Ritualistic and compulsive behavior Rutter et al. (1967) [28] Descriptive Low

Stereotyped, repetitive and compulsive behavior Rumsey et al. (1985) [30] – Low

Bizarre behaviors Szatmari et al. (1989) [32] n.s. High

Challenging behaviors Ruble and Dalrymple (1996) [34] Descriptive Low

Behavioral difficulties Ballaban-Gil et al. (1996) [4] Descriptive Low

Autistic-like stereotyped

and repetitive behavior patterns

Howlin et al. (2000) [35] – Low

Whitehouse et al. (2009) [39] – Low

Autistic-type behaviors Howlin et al. (2004) [7] – High

Maladaptive behaviors Taylor and Seltzer (2010) [40] Sig Low

Adaptive behavior Farley et al. (2009) [38] – Low

Social deficits/impairment

Social deficits/impairment Rumsey et al. (1985) [30] – Low

Ballaban-Gil et al. (1996) [4] Descriptive Low

Whitehouse et al. (2009) [39] – Low

Impairments in social behavior

(speech and nonverbal communication)

Rumsey et al. (1985) [30] – Low

Szatmari et al. (1989) [32] n.s. High

Social functioning Howlin et al. (2004) [7] – High

Underactivity/lack of drive/lack of initiative Rutter et al. (1967) [28] – Low

Functional independence (ADL) Taylor and Seltzer (2010) [40] Sig Low

External factors

Parents Rumsey et al. (1985) [30] – Low

Family income Taylor and Seltzer (2010) [40] n.s. Low

History mental illness parent Rutter et al. (1967) [28] n.s. Low

Family situation (not living at home) Rutter et al. (1967) [28] n.s. Low

Age sent away from home Lotter (1974) [29] – Low

Institutionalization Wolf and Goldberg (1986) [31] Descriptive Low

Treatment Rutter et al. (1967) [28] n.s. Low

Use of medication/pharmacotherapy Fombonne et al. (1989) [33] n.s. Low

Larsen and Mouridsen (1997) [5] – High

Schooling Rutter et al. (1967) [28] – Low

Amount of schooling Lotter (1974) [29] – Low

Age excluded from school Lotter (1974) [29] n.s. Low

n.s. Not significant, Sig significant
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latitude and minimal social interaction [13, 30, 35]. As our

economy becomes more knowledge-based, and globaliza-

tion transforms and eliminates unskilled jobs, those with

limited cognitive function may become increasingly mar-

ginalized [51]. Also periods of employment are alternated

by periods of unemployment or temporary jobs [7]. Data of

the Dutch Social Security Institute suggest that about 11%

(n = 1,618 per year) of the young disabled applying for a

social security benefit has ASD [52].

If employed, the majority is working part-time, some-

times less than 10 h a week [37]. Fulltime work is not

always feasible for this group. For successful sustainable

work participation a fit between the individual, the job and

the work environment is essential [51]. This person-envi-

ronment fit—or Person-Job fit when focussed on work

[53]—concerns the balance between knowledge, skills,

abilities, attitude and motivation of the person at the one

hand and work and its context at the other hand. A situation

of balance contributes to the health, well-being and work-

functioning of the employee. A disbalance leads to stress

and disfunctioning. We can distinguish two kinds of PE-fit:

the demands-abilities fit and the needs-supply fit [54]. In

people with autism both their abilities and their needs can

be influenced by the disorder. From a theoretical point of

view tailor-made adjustment in demands and supplies

(support) may be necessary to ensure a good fit. The

practice of part time work might be a reflexion of this.

Considering the severe consequences of autism and the

consequential need for special attention for a tailor-made fit

between individual and work characteristics, it is important

that effective assessments and interventions with respect to

work participation of the ASD population are available. Over

the last years, special vocational re-integration services and

supported employment services have been set up for indi-

viduals with ASD, because existing services are not always

accessible to them as services sometimes require a basic set

of skills of applicants, like interpersonal communication

skills, to increase employability [11, 55]. Part of the sup-

ported employment strategy is to adapt the environment and

workplace to the needs of disabled individuals who have the

skills to do a certain job [56]. According to Garcia-Villam-

isar [8, 16] supported employment produces favorable

results for people with ASD as compared to sheltered

employment services with regard to severity of impairments

and quality of life. Ridley and Hunter [11] reviewed the

practice of supported employment in Scotland and found that

the principles of supported employment are not widely and

consistently applied, while adherence to these principles is

related to improved employment outcomes [57]. Moreover,

people with ASD have limited access to these services and

unpaid and part-time jobs were more frequently achieved

than paid jobs. Leadership by local authorities is needed to

improve implementation of supported employment and

accessibility. This supports Howlin’s [6] claim that the area

where an individual lives and the available services is a

major influence in outcome with regard to employment.

Autism spectrum disorders are studied extensively since

the 70’s and more attention is given to social functioning.

Unfortunately, only one study focussed on employment as

primary outcome. Most of the studies we reviewed were

descriptive in nature and thus the quality of the data is var-

iable and often limited. Few studies were able to report

significant findings. Moreover, numbers of participants in

the studies were often limited. Also quite a few studies in our

review consisted of clinical samples, that by the nature of

their population have limited generalizing capacity, because

of problems with representativeness of these samples. Due to

the diverse reporting of outcome it is not possible to compare

the studies or to statistically pool the data. For that same

reason we did not use the quality assessment for determining

levels of evidence for the factors, but to inform the reader

about the quality of the studies included. If the results of high

quality studies differ from the results of low quality studies,

this can be an indication of bias. In our review we found

conflicting results for maladaptive behavior between one

high and one low quality study [32, 40].

Two early studies [28, 29] were conducted in a very

different climate with regard to the employment of indi-

viduals with disability. Their results seem to indicate that

work outcomes did not improve in recent years.

Recommendations

This review gives an overview of factors facilitating or

hindering work participation of people with autism. Fac-

tors, identified in high quality studies, can help to provide

an evidence-based ground for the development of instru-

ments and intervention programs to increase work partici-

pation of individuals with ASD. The availability of

adequate services for these individuals during their edu-

cation, their transition from school to work and to inde-

pendent living might influence employment outcome

considerably [6, 12, 28]. The findings of this review

emphasize the need for adequate intervention and services,

geared to the needs of the individual with ASD, that help

them to adjust to the psychosocial demands in society [39].

However, this review also painfully points to an important

gap in the literature regarding predictors of work outcomes in

individuals with ASD. High quality studies on predictors of

work participation in individuals with ASD are lacking. Most

of the included studies reported on outcome as an overall

social outcome measure, including work; not on work as a

primary outcome measure. In our study we assumed the

seventeen factors we found are useful in predicting work

outcome. However, further research should focus on work

participation as the primary outcome measure in determining
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whether the factors mentioned are indeed influencing work

outcome in individuals with ASD. High quality longitudinal

studies are needed to identify variables that are responsive to

interventions and that take the person-environment fit into

account. Only then there is enough base for developing and

implementing evidence based strategies to enhance optimal

work participation for this group, that could benefit consid-

erably from it in terms of quality of life.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

Appendix

See Table 6.

Table 6 Operationalization of criteria list for quality assessment

Study

population

A Inception cohort

One point if participants are identified at an early uniform point in the course of their disability

Zero point if it is not clear if an inception cohort was used.

B Description of source population

One point if the source population is described in terms of place of recruitment (for example: Groningen, the Netherlands),

time-period of recruitment and sampling frame of source population (for example: health service provider, special education

services).

Zero point if B2 features of source population are given.

C Description of relevant inclusion and exclusion criteria

One point if [2 criteria are formulated.

Zero point if B2 criteria are formulated.

Follow-up D Follow-up at least 12 months

One point if the follow-up period is at least 12 month and data are provided for this moment in time.

E Drop-outs/loss to follow-up \20%

One point if total number of drop-outs/loss to follow up \20%

F Information completers versus loss to follow-up/drop-outs

One point if sociodemographic information is presented for completers and those lost to follow-up/drop outs at baseline, or no

loss to follow-up/drop outs. Reasons for loss to follow-up/drop outs have to be unrelated to the outcome. Loss to follow-up/

drop outs: all participants of the assembled cohort minus the number of participants at the main moment of measurement for

the main outcome measure, divided by the total number of participants of the assembled cohort.

G Prospective data collection

One point if a prospective design is used, or a historical cohort when the prognostic factors are measured before the outcome

is determined.

Zero point if a historical cohort is used, considering prognostic factors at time zero which are not related to the primary

research question for which the cohort is created, or in case of an ambispective design.

Treatment H Treatment in cohort is fully described/standardized

One point if treatment subsequent to inclusion into cohort, is fully described and standardized, or in case of no treatment is

given, or if multi-variate correction for treatment is performed in analysis.

Zero point if different treatment is given and if it is not clear how outcome is influenced by it, or if it is not clear whether any

treatment is given.

Prognostic

factors

I Relevant potential prognostic factors

One point if besides socio-demographic factors (age, gender) at least one other factor of the following is described at baseline:

health related factors

personal factors

external factors

J Standardized or valid measurements

One point if at least one of the factors of I, excluding age and gender, are reported in a standardized or valid way (for

example: questionnaire, structured interview, register, patient-status of health service).

K Data presentation of most important prognostic factors

One point if frequencies, or percentages, or mean (and standard deviation/confidence interval), or median (and Inter Quartile

Range) are reported for the three most important factors of I, namely age, gender and at least one other factor, for the most

important follow-up measurements.
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M Standardized or valid measurements
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questionnaire, structured interview, registration, patient-status of occupational/insurance physician).

N Data presentation of most important outcome measures

One point if frequencies, or percentages, or mean (and standard deviation/confidence interval), or median (and Inter Quartile

Range) are reported for one or more of the main outcome for the most important follow-up measurements.

Analysis O Appropriate univariate crude estimates

One point if univariate crude estimates (RR, OR, HRR) between prognostic factors separately and outcome are presented.

Zero point if only P values or wrong association values (Spearman, Pearson, sensitivity) are given, or if no tests are performed

at all.

P Appropriate multivariate analysis techniques
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for continuous outcomes.

Zero point if no multivariate techniques are performed at all.
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