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Abstract
Access to employment plays a critical role in the recovery and functioning of people with schizophrenia. We have investigated the effectiveness of treatments to enhance employment outcomes for people with schizophrenia and evaluated
the potential moderators of these outcomes. A literature search was conducted in CINAHL, Cochrane Databases, MEDLINE, ProQuest XML, PsycINFO, Scopus, and Web of Science. Grey literature databases, references lists of the retrieved
articles and specialized journals in the field were also inspected. Job placement, job tenure and wages earned were tested.
Risk ratios were extracted for job placement and standardized mean differences were calculated for job tenure and wages
earned. Twenty-five randomized controlled trials published between 1986 and December 2015 were analyzed. Engaging
in a vocational intervention increases the likelihood of obtaining a competitive job (risk ratio (RR) = 2.31, 95% confidence interval (CI): 1.85–2.88) and has a positive impact on hours worked in any job (standardized mean difference (SMD) = 0.42, 95% CI: 0.16–0.68). There was no evidence of intervention efficacy with regard to wages earned from
competitive employment. Participation in rehabilitative vocational treatment is not sufficient to ensure work participation
for people with schizophrenia. Comprehensive treatments are necessary to address functional deficits that hinder labor
stability and job performance for people with schizophrenia. Int J Occup Med Environ Health 2017;30(3):345–366
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INTRODUCTION
Though most people with psychiatric disabilities show
a desire to work, they are more likely to experience adverse labor market outcomes than people without psychiatric disabilities [1]. In fact, the literature indicates
that employment rates for people with schizophrenia
are much lower than in the general population, ranging
between 14.5–17.2% in the United States (USA) [2,3]
and 11.5% in France, 12.9% in the United Kingdom (UK)
and 30.3% in Germany [4], placing people with schizophrenia among those disability groups that are highly likely to be unemployed [5].
These findings mean that the schizophrenia has a considerable economic burden on families and health systems; they
also suggest that people with schizophrenia do not enjoy
the multiple benefits of paid employment, which are widely
documented. Employment is known to increase self-esteem,
foster a sense of belonging and physical well-being, and provide a normative context that helps people develop a sense of
control over their lives [6–9]. On the basis of these benefits,
current reviews focus on providing evidence of the supported employment model as an effective approach to improve
employment outcomes, concluding that this model produces
better competitive employment outcomes in people with severe mental illness than other vocational programs [10–13].
These reviews provide additional evidence for the efficacy of
the supported employment approach; however, they focus
on only one vocational approach and assess employment in
a heterogeneous population of people with different diagnoses and specific characteristics. With the exception of two
narrative reviews [14,15], and one meta-analysis [16], there
is less evidence regarding the impact of a variety of interventions to enhance employment outcomes for people with
schizophrenia.
Characteristics associated with schizophrenia, such as
the high level of disability in multiple domains of daily
functioning [17], the lesser likelihood of benefiting from
employment programs for people with disabilities [5], and
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the specific employment patterns [16], call for a comprehensive approach to address unemployment, considering
both the specific characteristics of the illness and the employment context in each case. Therefore, the aim of this
report is to investigate the effectiveness of treatments to
enhance employment outcomes for people with schizophrenia, based on an exhaustive search of the literature
that focuses on randomized controlled trials and includes
outcomes for competitive employment and any employment. We assessed the efficacy of these programs in terms
of job placement and job tenure. As a secondary outcome,
we assessed the wages earned from competitive employment. The efficacy of these treatments was tested against
other vocational interventions provided by local vocational
rehabilitation services. We also proposed to identify predictor variables that may influence employment outcomes
based on sample and study characteristics.
METHODS
Data collection
For the meta-analysis we adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [18]. Three strategies were
used for identifying studies for possible inclusion in our
meta-analysis. Firstly, we conducted a literature search in
the following electronic databases: CINAHL, Cochrane
Databases, MEDLINE (via Pubmed), ProQuest XML,
PsycINFO, Scopus, and Web of Science. Grey literature
databases (Conference Papers Index and System for Information on Grey Literature in Europe (SIGLE)) were
also used. Secondly, we identified potentially relevant
studies through the references of the articles identified in
the literature search. Thirdly, we manually inspected specialized journals in the field to identify studies that might
have been published after the initial search was conducted.
The following key terms were utilized in the search: schizophrenia, schizophrenic, schizoaffective, psychosis, psychotic, supported employment, individual placement and
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support, employment rehabilitation, psychosocial rehabilitation, psychiatric rehabilitation, occupational rehabilitation, work rehabilitation, job rehabilitation, sheltered work,
transitional employment, rehabilitation counselling, vocational rehabilitation, randomized controlled trial, clinical
trial. The search strategy in the PsycINFO database was as
follows: ((schizophre* OR schizoa* OR psychosis OR psychotic) AND ((supported employ*) OR (individual placement) OR (employment rehab*) OR (psychosocial rehab*)
OR (psychiatric rehab*) OR (occupational rehab*) OR
(work rehab*) OR (job rehab*) OR (sheltered work*) OR
(transitional employ*) OR (rehabilitation counselling) OR
(vocational rehabilitation)) AND ((randomized controlled
trial) OR (clinical trial)) in abstract. The search covered
the period from 1900 to December 31, 2015, and studies
from any country or reported in any language, although
only reports in English were found.
Inclusion criteria
Trials were included in the meta-analysis if:
–– they were randomized controlled trials that provided
employment outcomes,
–– the sample included at least 50% of individuals with
schizophrenia spectrum disorder (schizophrenia, schizoaffective disorder and schizophreniform disorder),
–– the study measured at least one primary outcome, job
placement or job tenure.
Trials were excluded if:
–– the samples included people with diagnoses of a first
psychotic episode since one episode is not necessarily
indicative of a full schizophrenia diagnosis, and this
population corresponds to younger people with other
needs associated with recent interruption of work and
educational trajectories [19,20],
–– the intervention duration was shorter than six months,
–– no inference test was reported or insufficient descriptive information was provided (percentages or means
and variability measures for both groups).
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Data extraction
A coding manual and form were developed and pilot tested (available upon request to the corresponding author).
Two coders were trained to extract information reliably.
For each study we extracted statistical data for vocational
treatment and control, and sample and study characteristics. The characteristics of participants included proportion of men, age, educational level, ethnicity, interest in
getting a job, and diagnosis and other clinical characteristics, such as illness duration and illness onset. For study
characteristics we included blinding, interventions, comparisons, treatment duration, sample size, and statistics
reported. Finally, we included dimensions, such as study
identifier, publication year and study location.
Outcomes measures
The primary employment outcomes for this study were job
placement and job tenure. Job placement was defined as
the number of people in employment and job tenure was
defined as the number of hours or weeks that the person
remained in employment (hereinafter, “hours worked”
and “weeks worked”). Both competitive and any employment were considered for these primary outcomes. As
a secondary outcome, we assessed the wages earned from
competitive employment.
The data for competitive employment corresponded to
outcomes derived from integrated paid work with at least
minimum wage, and not reserved for people with disabilities [21]. The data for any employment corresponded to
outcomes derived from any paid work, including sheltered workshops or transitional employment with wages.
The outcomes from studies that gave data in combined
form (for example: one rate of paid employment including
both competitive employment and sheltered employment)
were coded as any employment. When the study did not
specify the nature of the employment outcome (competitive or any employment) we reviewed the coincidence between the concept defined in the trial and the definition
IJOMEH 2017;30(3)
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of competitive employment [21]. When we could not establish which type of employment outcome was obtained,
we used a conservative approach and coded the outcome
as any job. A methodological quality scale adapted from
Miller et al. [22] and Jadad et al. [23] was used for assessing
the methodological quality of the included studies. This
scale has 16 items and a response range of 0–22 points,
with higher scores indicating greater methodological quality of the study. The inter-rater reliability was calculated:
mean Cohen’s [24] k = 0.90 for categorical variables
and mean intra-class correlation r = 0.91 for continuous
variables. Disagreements were solved by discussion with
a third expert.
Data synthesis and analysis
Different effect size indexes, with 95% confidence intervals (CI), were used depending on the continuous or
dichotomous nature of the outcome. Risk ratios (RRs)
were calculated for job placement, and standardized mean
differences (SMDs) were calculated for job tenure and
wages earned. The data used for generating RR was entered so that values above 1 indicated a greater likelihood
of obtaining a job for the intervention group relative to
the control group. The sign of the SMD for job tenure
and competitive wages earned was positive for increases
in hours or weeks worked and wages earned. The SMD
was corrected for biases due to small sample sizes using
the method of Hedges [25]. In cases of job tenure and
wages earned, when mean and standard deviations were
unavailable, SMDs were calculated from t-test values,
F-tests or Z-tests.
For studies that compared three vocational approaches, using one intervention as a control condition [26,27], we followed the recommendations of the Cochrane Collaboration and divided the control group into two equal groups,
so the total number of participants in both groups made
up the size of the original sample. Heterogeneity was examined using the Q test [28] and the I2 index and its corre
348
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sponding 95% confidence intervals [28,29] were calculated
to determine the variability of effect sizes. The I2 index describes the percentage of total variation across trials that are
due to heterogeneity rather than sampling error, with values
of 25%, 50% and 75% indicating low, moderate, and high
heterogeneity, respectively [30]. We used a random-effects
model when statistically significant heterogeneity was found
and fixed-effects model – when no significant heterogeneity
was observed in the effect sizes [31]. Forest plots were used
for displaying the combined results. Publication bias was investigated using Begg’s strategy [32] and Egger’s test [33],
with p-value < 0.05 representing a significant bias. In the absence of publication bias, there is no relationship between
effect sizes and variance, but if publication bias is present,
a large variance should be associated with a large effect size
because small studies with larger variances are more likely to
be published if they show larger effect sizes [34].
Subgroup analyses were performed according to a) the nature of employment (competitive job or any employment)
and b) types of vocational rehabilitation interventions
(supported employment, including individual placement
and support, and non-supported employment treatments).
The sensitivity analysis was conducted to test the impact of
the following studies on the overall effect size: the study
with the largest sample size, the study with the largest effect size, studies in which treatment was augmented with
other interventions, studies with two interventions and
only one control group, and studies in which the employment outcome was a secondary goal. The meta-regression
analysis was carried out to assess sources of heterogeneity
and to identify the variables that may influence employment outcomes based on sample characteristics (age, educational level, gender, ethnicity, interest in getting a job
and diagnosis) and study characteristics (sample size,
treatment duration, blinding, publication year and methodological quality score). The analyses were performed
with Metafor Package, v. 1.9-7 [35] in the statistical software R-Project package, version 3.1.2 [36].
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RESULTS
Literature search
A list of 40 abstracts was retrieved from the databases and
references lists. Out of these, 15 studies were excluded.
The definitive analysis included 25 randomized controlled
trials. The selection process is illustrated in the Figure 1.

Identification

Study characteristics
Studies were conducted in the United States (19 trials),
China (2 trials), Canada (1 study), Sweden (1 trial) and
the United Kingdom (1 study), and 1 study examined a sample drawn from various European countries. The mean
duration of the studies was 16.08 months (range: 6–24;
1 057 documents from databases

3 documents from references lists

Screening

417 records after duplicates removed

Excluded (377):
no vocational rehabilitation,
no participants with schizophrenia
spectrum, no experimental design

Included

Eligibility

40 full articles screened

Excluded (15):
no design (3), same sample (5),
< 50% schizophrenia
spectrum disorder (3),
not enough data (1), treatment duration
of less than six months (2),
no employment outcomes (1)

Quantitative synthesis:
25 articles included

Fig. 1. Selection process for study inclusion in the meta-analysis
of the studies on effectiveness of treatments to enhance
employment outcomes for people with schizophrenia spectrum
disorder
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standard deviation (SD) = 6.81). Methodological quality scores ranged from 7 to 16 (mean = 11.88; SD = 2).
The mean age of subjects was 37.69 years old (range: 24.5–
51.03; SD = 6.61), 62.51% were men and 47.52% were
from a non-Caucasian population.
The sample comprised 866 people with schizophrenia, 299 with schizoaffective disorder and 1199 with schizophrenia spectrum diagnosis; this last category corresponded to 12 studies that included samples of patients with
schizophrenia, schizoaffective disorder and other psychotic disorders but did not report exact numbers. All subjects
were under antipsychotic treatment. Nineteen studies reported work status which included the categories “unemployed” and “substantially underemployed.” Sixteen trials
reported on participants interested in getting work. Out
of the 8 studies that reported educational level in years,
the mean value was 12.5 (range: 11.9–12.7, SD = 0.27).
Data for illness duration was only obtained from 12 studies. The average illness duration was 15.37 years
(range: 3.19–24.2, SD = 5.73) (see Table 1).
Intervention and control
All studies compared vocational treatments to enhance
employment outcomes for people with schizophrenia with other vocational approaches used as standard
treatment to help people access employment, provided
by the local vocational rehabilitation services. Modalities derived from supported employment approach were
the most commonly used for all variables considered.
A smaller number of interventions focused on pay and job
placement, job-related social skills training, neurocognitive rehabilitation and cognitive-behavioral intervention.
Ten out of the 25 studies used combined treatments.
The main combinations consisted of paid employment
and job placement at medical center, as single interventions or accompanied by other treatments, such as neurocognitive enhancement therapy or cognitive-behavioral
interventions. Neurocognitive enhancement therapy was
IJOMEH 2017;30(3)
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Sample characteristics

12

15

United
States

United
States

Bell et al.
(2003) [39]

Bell et al.
(2008) [40]

Bond and Dincin United
(1986) [41]
States

6

6

United
States

Bell et al.
(1993) [38]

9

14

10

7

12

131

72

63

100

120

24.5

39.56

44

40

38

–

12.8

12.7

12.5

–

31

45.83

0

6

44.17

25.19

52.78

38.09

24

–

55

100

100

100

64.16

nonRTC
age
schizophrenia
participants
education females Caucasian
duration MQ
(M)
spectrum
[n]
[years]
[%]
origin
[months]
[years]
[%]
[%]
18

Country

Bejerholm et al. United
(2015) [37]
States

Study

Study design

EG: accelerated transitional employment program
(immediate placement in paid work)
CG: gradual transitional employment program
(unpaid pre-vocational employment for 4 months
before any other placement)

EG: neurocognitive enhancement therapy (NET)
and vocational rehabilitation (VOC) (NET is
a cognitive training program; VOC is a hybrid
transitional and supported employment program)
CG: vocational rehabilitation (VOC) (included
only two weekly support groups)

EG: behavioral interventions, paid and job
placement at VAMC (pay 3.40 dollars/h for up
to 20 h/week and behavioral intervention utilizing
work performance feedback and goal setting)
CG: usual support conditions, paid and job
placement at VAMC (usual support included
vocational services available at VAMC)

EG: paid and job placement at VAMC
(pay 3.40 dollars/h for up to 20 h/week)
CG: job placement (no pay and only job placement
at VAMC)

EG: individual placement and support (IPS)
(evidence-based supported employment approach)a
CG: traditional vocational rehabilitation (trainplace vocational services)

Treatment and control groups

Table 1. Summary of studies on effectiveness of treatments to enhance employment outcomes for people with schizophrenia spectrum disorder included
in the meta-analysis of randomized controlled trials (RTC)
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United
States

United
States

United
States

Europe

United
States

United
States

United
Sates

United
Kingdom

Bond et al.
(1995) [42]

Bond et al.
(2007) [43]

Bryson et al.
(2002) [44]

Burns et al.
(2007) [45]

Drake et al.
(1999) [46]

Eack et al.
(2011) [47]

Gold et al.
(2006) [48]

Howard et al.
(2010) [49]

12

24

24

18

18

6

24

12

16

13

13

11

12

12

13

9

219

143

58

152

312

97

187

86

38.35

–

25.92

39.4

37.8

43.37

30.85

31.5

–

–

–

–

11.9

12.6

–

–

32.88

62.24

31.04

61.18

40

4.12

36.37

49

61.64

81.12

31.03

82.8

–

35

63.63

20

67.58

68.53

100

66.45

80

100

56.15

66

EG: individual placement and support (IPS)
CG: usual treatment available in the local
area (psychosocial rehabilitation and day care
programs)

EG: assertive community treatment (ACT)
and individual placement and support (IPS)
(ACT is an intensive and integrated approach
for community mental health services)
CG: supported employment program (usual
vocational and mental health services provided
by local agencies)b

EG: cognitive enhancement therapy (psychosocial
cognitive rehabilitation for cognitive impairment
in schizophrenia)
CG: enriched supportive therapy (individual
sessions to learn and practice stress management
techniques designed to enhance adjustment)

EG: individual placement and support (IPS)
CG: enhanced vocational rehabilitation (stepwise
vocational services provided by vocational
agencies)

EG: individual placement and support (IPS)
CG: vocational services (available in the local area)

EG: paid, job placement at VAMC and weekly
support group
CG: job placement at VAMC and weekly support
group

EG: individual placement and support (IPS)
CG: diversified placement approach (stepwise
approach to employment that focuses on work
readiness)

EG: accelerated condition of supported
employment program (immediate placement
in paid work)
CG: gradual condition (4 months pre-vocational
work training before any employment)
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Sample characteristics

24

24

United
States

United
States

United
States

Lysaker et al.
(2005) [52]

Lysaker et al.
(2009) [53]

Macias et al.
(2006) [54]

McFarlane et al. United
(1996) [55]
States

6

6

24

United
States

Lehman et al.
(2002) [51]

12

16

14

13

12

12

12

68

121

100

50

219

150

29.8

38.01

46.53

48.1

41.5

40.25

–

–

12.57

12.5

–

–

35.29

42.15

15

0

43.38

38.67

20.6

16.5

59

58

75.34

18

100

52.06

100

100

65.30

75.33

nonRTC
age
schizophrenia
participants
education females Caucasian
duration MQ
(M)
spectrum
[n]
[years]
[%]
origin
[months]
[years]
[%]
[%]

Canada

Country

Latimer et al.
(2006) [50]

Study

Study design

EG: assertive community treatment (ACT)
and family psychoeducation groups
CG: assertive community treatment (ACT)
and crisis family intervention

EG: assertive community treatment (ACT) from
supported employment (vocational integrated
program of ACT)
CG: clubhouse (certified program modelled on
Fountain House and focused on rapid placement)

EG: Indianapolis vocational intervention program,
paid and job placement at VAMC
CG: support services, paid and job placement
at VAMC (support services included VAMC work
program and weekly support groups)

EG: Indianapolis vocational intervention
program (IVIP), paid and job placement at VAMC
(IVIP provided weekly support and individual
cognitive-behavioral interventions targeted at
dysfunctional beliefs)
CG: standard support, paid and job placement
at VAMC (standard support included weekly
support group)

EG: individual placement and support (IPS)
CG: psychosocial rehabilitation (included day care
programs)

EG: supported employment (SE)a
CG: usual support (included sheltered workshops
and creative workshops)

Treatment and control groups

Table 1. Summary of studies on effectiveness of treatments to enhance employment outcomes for people with schizophrenia spectrum disorder included
in the meta-analysis of randomized controlled trials (RTC) – cont.
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24

United
States

United
States

China

United
States

China

Mueser et al.
(2004) [26]

Rogers et al.
(2006) [57]

Tsang et al.
(2009) [27]

Twamley et al.
(2012) [58]

Wong et al.
(2008) [59]

14

13

13

11

13

9

92

58

163

135

204

69

33.55

51.03

34.54

33.89

41.23

33

–

12.43

–

–

–

–

40

36

50

45.93

38.73

30.43

100

60.34

100

40.74

76

9

70

100

77.30

63

74.5

65.21

EG: individual placement and support (IPS)
CG: conventional vocational rehabilitation (involved
hospital-based prevocational preparation programs
and community-based sheltered workshops)

EG: individual placement and support (IPS)
CG: conventional vocational rehabilitation
(included vocational evaluation, employment
preparation, job development and job retention)

EG1: integrated supported employment (individual
placement and support (IPS) with social skills
training)
EG2: individual placement and support (IPS)
CG: traditional vocational rehabilitation (involved
comprehensive vocational assessment and prevocational training)

EG: psychiatric vocational rehabilitation (based
on Choose-Get-Keep psychiatric rehabilitation
approach)
CG: enhanced state vocational rehabilitation
(traditional vocational rehabilitation services
with enhancements for people with psychiatric
disabilities)

EG1: individual placement and support (IPS)
EG2: psychosocial rehabilitation (based on
prevocational training)
CG: usual support (any vocational services
available in local area including supported
employment)

EG: family-aided assertive community
treatment (FACT) and vocational specialist
(FACT is similar to IPS program, but support is
limited)
CG: conventional vocational rehabilitation
(counsellors gave family support and supervised
use of agency services)

MQ – methodological quality score of the studies; EG – experimental group; CG – control group; VAMC – Veteran Affairs Medical Center.
a
Supported employment is an employment service for people with significant disabilities who require ongoing support services to succeed in competitive employment.
b
This treatment corresponded to a model with traditional vocational rehabilitation philosophy.

18

12

15

24

18

McFarlane et al. United
(2000) [56]
States
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used for addressing cognitive impairments for people
with schizophrenia; cognitive-behavioral interventions
were targeted to address dysfunctional beliefs and to
assess their influence on experiences and work. Two
studies compared three approaches to vocational rehabilitation [26,27]. The study by Mueser et al. [26] used
individual placement and support, psychosocial rehabilitation and standard services including supported employment; the study by Tsang et al. [27] used integrated
supported employment defined as an individual placement and support augmented with social skills training,
individual placement and support alone, and traditional
vocational rehabilitation, which included pre-vocational
training. Twelve studies characterized the treatment similar to “train then place” as the main control group. This
treatment involved pre-vocational training (work skills,
job search skills or social skills) and volunteer placement
or transitional employment before the competitive job.
One control group treatment did not focus on employment [47], although it did target the acquisition of skills
to cope with job stress. Other control interventions provided a structured system targeting competitive job [48]
or paid employment [39].
Job placement
Competitive job placement
We identified 21 treatments vs. control group comparisons for competitive job placement (19 studies), comprising 2687 participants. A statistically significant heterogeneity was found among these trials
(I2 = 59.89%, 95% CI: 32.77–87.83, p < 0.001). Randomeffects meta-analysis showed a statistically significant difference favorable to experimental treatments compared
to other vocational approaches used as control groups
(RR = 2.31, 95% CI: 1.85–2.88, p < 0.001, κ = 21) (Table 2). Fourteen comparisons provided by 13 studies were
found in the subgroup of supported employment treatments. The effect sizes were homogeneously distributed
354
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(I2 = 0.00%, p = 0.06) and results from a fixed-effects
model indicated that participants receiving supported
employment-based treatments showed significantly better
competitive job placement outcomes than those receiving
other vocational treatments (RR = 2.49, 95% CI: 2.16–
2.88, p < 0.0001) (Table 3). Another subgroup of seven
interventions not based on the supported employment approach (seven studies) showed the lesser but significant
difference indicating better outcomes for participants
in intervention groups (RR = 1.41, 95% CI: 1.10–1.81,
p < 0.001). The effect sizes were also homogeneously distributed (I2 = 0.00%, p = 0.11).
Job placement in any job
We found 12 comparisons from 11 trials that provided
data for job placement in any job, involving 1501 participants. The results from the random-effects model showed
no significant difference between treatment and control
(RR = 1.25, 95% CI: 0.79–2.00, p = 0.33) and high heterogeneity in effect sizes (I2 = 94.67%, 95% CI: 88.63–
98.29, p < 0.001). Similarly, no significant difference was
observed between supported employment and other vocational treatments across eight comparisons (from eight trials) (RR = 1.33, 95% CI: 0.69–2.57, p = 0.39). Finally, four
comparisons of non-supported employment interventions
(from three studies) reported no significant differences between treatment and control (RR = 1.09, 95% CI: 0.61–
1.94, p = 0.76).
Job tenure
Competitive job tenure
Ten comparisons for job tenure measured as hours worked
(from nine trials) and 11 comparisons for job tenure assessed as weeks worked (nine studies) were identified. Both
analyses involved 1962 participants. Trials targeting competitive job tenure did not report a significant difference
between treatment and control in terms of hours worked
(SMD = 0.88, 95% CI: –0.25–2.01, p = 0.12) or weeks
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Table 2. Competitive job placement in the studies on effectiveness of treatments to enhance employment outcomes for people
with schizophrenia spectrum disorder
Study

Favor control group

Favor treatment group

RR (95% CI)

Bejerholm et al. (2015) [37]

4.26 (1.75–10.39)

Bond and Dincin (1986) [41]

2.88 (0.97–8.58)

Bond et al. (1995) [42]

1.97 (1.09–3.57)

Bond et al. (2007) [43]

2.54 (1.82–3.55)

Burns et al. (2007) [45]

1.98 (1.48–2.65)

Drake et al. (1999) [46]

6.60 (3.18–13.69)

Eack et al. (2011) [47]

2.98 (1.14–7.78)

Gold et al. (2006) [48]

2.45 (1.61–3.73)

Howard et al. (2010) [49]

1.77 (0.78–4.02)

Latimer et al. (2006) [50]

2.47 (1.45–4.19)

Lehman et al. (2002) [51]

4.15 (1.91–9.03)

Macias et al (2006) [54]

1.36 (0.98–1.90)

McFarlane et al. (1996) [55]

1.12 (0.27–4.62)

McFarlane et al. (2000) [56]

2.45 (1.10–5.46)

Mueser et al. (2004) [26]

2.63 (1.53–4.51)

Mueser et al. (2004) [26]

0.68 (0.32–1.45)

Rogers et al. (2006) [57]

1.02 (0.46–2.24)

Tsang et al. (2009) [27]

11.04 (2.88–42.28)

Tsang et al. (2009) [27]

7.23 (1.86–28.05)

Twamley et al. (2012 [58]

1.98 (1.02–3.85)

Wong et al. (2008) [59]

2.00 (1.05–3.79)

Random effect model

2.31 (1.86–2.88)
0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

Risk ratio (RR) values greater than 1 indicate
better treatment efficacy
group relative
to the control groups.
0.1
0.4 in the intervention
1.0
2.5
10.0 The arrow to the right
of the confidence interval (CI) indicates that the value exceeds the limit set for the effect size axis and is therefore
further to the right.
Relative risk (logsituated
scale)
The area of the squares is proportional to the contribution of each study to the global outcome.
0.1

0.4

worked (SMD = 1.19, 95% CI: –0.06–2.45, p = 0.06). In
0.1
0.4
the subgroup of supported employment treatments, no sig0.1
0.4
nificant difference was seen between
0.1 participants receiving
0.4
0.1
0.4
supported employment and those taking
part in other inter0.1
0.4
ventions across seven comparisons that reported competitive
0.1
0.4
hours worked (seven trials) (SMD = 1.31, 95% CI: –0.24–
0.1
0.4
2.86, p = 0.09). The same result was0.1obtained for 10 compar0.4
isons of supported employment (nine
studies)
that
reported
0.1
0.4
0.1

0.4

0.1

0.4

0.1

0.4

0.1

0.4

0.1

0.4

0.1

0.4

0.1

0.4

1.0

2.5

1.0

2.5

10.0
Relative risk (log scale)
competitive weeks worked Relative
(SMD
= 10.0
1.33, 95% CI: –0.02–
risk (log scale)
1.0
2.5
10.0
2.69, p = 0.06). Another subgroup
of three comparisons
Relative risk (log scale)
1.0
2.5
10.0
Relative risk (log scale)
(three
not based on
1.0 studies) that
2.5 incorporated treatments
10.0
Relative risk (log scale)
1.0
2.5
10.0 competitive hours
supported
employment
and measured
Relative risk (log scale)
1.0
2.5
10.0
worked did not produce Relative
statistically
significant results
risk (log scale)
1.0
2.5
10.0
(SMD = –0.09, 95% CI: –0.33–0.13,
Relative risk (log scale)p = 0.41). Only one
1.0
2.5
10.0
Relative risk (log scale)
comparison
in this
for competitive
1.0
2.5 subgroup was obtained
10.0
Relative risk (log scale)
weeks
1.0 worked and
2.5 the intervention was
10.0 not found to have
Relative risk (log scale)
1.0
2.5
10.0
Relative risk (log scale)
1.0
2.5
10.0
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Relative risk (log scale)
1.0
2.5
10.0
Relative risk (log scale)
1.0
2.5
10.0
Relative risk (log scale)
1.0
2.5
10.0
Relative risk (log scale)
1.0
2.5
10.0
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Table 3. Competitive job placement from supported employment interventions in the studies on effectiveness of treatments
to enhance employment outcomes for people with schizophrenia spectrum disorder
Study

Favor control group

RR (95% CI)

Bejerholm et al. (2015) [37]

4.26 (1.75–10.39)

Bond et al. (1995) [42]

1.97 (1.09–3.57)

Bond et al. (2007) [43]

2.54 (1.82–3.55)

Burns et al. (2007) [45]

1.98 (1.48–2.65)

Drake et al. (1999) [46]

6.60 (3.18–13.69)

Gold et al. (2006) [48]

2.45 (1.61–3.73)

Howard et al. (2010) [49]

1.77 (0.78–4.02)

Latimer et al. (2006) [50]

2.47 (1.45–4.19)

Lehman et al. (2002) [51]

4.15 (1.91–9.03)

Mueser et al. (2004) [26]

2.63 (1.53–4.51)

Tsang et al. (2009) [27]

11.04 (2.88-42.28)

Tsang et al. (2009) [27]

7.23 (1.86–28.05)

Twamley et al. (2012) [58]

1.98 (1.02–3.85)

Wong et al. (2008) [59]

2.00 (1.05–3.79)

Fixed effect model

2.49 (2.16–2.88)

Explanations as in Table 2.

0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

a significant effect (SMD = –0.16, 95% CI: –0.57–0.25,
p = 0.44).
0.1

0.4

Job tenure in any job
0.1
0.4
We identified 13 comparisons (12 studies) of job tenure
0.1
0.4
in any job measured as hours worked and five compari0.1
0.4
sons (four trials) of job tenure in any job assessed as weeks
worked. Both analyses comprised0.11527 participants. A0.4significant and high heterogeneity in0.1 effect sizes was found
0.4
for hours worked in any job (I2 = 82.79%, 95% CI: 65.88–
0.1
0.4
93.80, p < 0.001). The random-effects model showed
a small but significant difference0.1 for this outcome 0.4[60]
favorable to participants in0.1 intervention groups
0.4
(SMD = 0.42, 95% CI: 0.16–0.68,
p
=
0.001)
(Table
4).
0.1
0.4
No significant difference was observed between treatment
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and control in five comparisons assessing weeks worked
in any job (SMD = 0.34, 95% CI: –0.06–0.74, p = 0.10).
1.0
2.5
Among
six comparisons
(six
trials) 10.0
derived from a subRelative risk (log scale)
group
of supported
employment 10.0interventions, par1.0
2.5
Relative risk (log scale)
ticipants receiving supported employment treatments
1.0
2.5
10.0
risk (log scale)
worked more hours thanRelative
those
receiving other treat1.0
2.5
10.0
ments (SMD = 0.38, 95%Relative
CI: risk0.03–0.73,
p = 0.03); how(log scale)
1.0 high heterogeneity
2.5
10.0 sizes was found
ever,
among effect
Relative risk (log scale)
2
(I =
p ≤ 0.001) (Table 5).
1.0 84.30%, 95%
2.5 CI: 59.05–97.48, 10.0
Relative risk (log scale)
Seven comparisons of hours worked in any job were identi1.0
2.5
10.0
Relative riskwith
(log scale)
fied in a subset of seven studies
treatments not based
1.0
2.5
10.0
on supported employment.Relative
Theriskresults
revealed high het(log scale)
erogeneity
in effect
sizes (I2 = 82.50%,
95% CI: 57.70–
1.0
2.5
10.0
Relative risk (log scale)
96.32,
p < 0.001),
and random-effects
meta-analysis
1.0
2.5
10.0
risk (log scale) among participants
showed significantly betterRelative
outcomes

0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

0.1

0.4

1.0

2.5

10.0
Relative risk (log scale)

EMPLOYMENT OUTCOMES FOR PEOPLE WITH SCHIZOPHRENIA    

REVIEW PAPER

Table 4. Job tenure in any job measured as hours worked in the studies on effectiveness of treatments to enhance employment
outcomes for people with schizophrenia spectrum disorder
Study

Favor control group

Effect size
(95% CI)

Favor treatment group

Bejerholm et al. (2015) [37]

1.06 (0.61–1.50)

Bell et al. (1993) [38]

0.97 (0.55–1.39)

Bell et al. (2003) [39]

0.55 (0.04–1.05)

Bell et al. (2008) [40]

–0.36 (–0.83–0.11)

Bond et al. (2007) [43]

–0.15 (–0.44–0.14)

Bryson et al. (2002) [44]

0.97 (0.55–1.39)

Gold et al. (2006) [48]

0.25 (–0.08–0.58)

Latimer et al. (2006) [50]

0.16 (–0.16–0.48)

Lehman et al. (2002) [51]

0.77 (0.50–1.05)

Lysaker et al. (2005) [52]

0.72 (0.13–1.31)

Lysaket et al. (2009) [53]

0.59 (0.19–0.99)

Mueser et al. (2004) [26]

0.28 (–0.13–0.69)

Mueser et al. (2004) [26]

–0.24 (–0.65–0.17)

Random effect model

0.42 (80.16–0.68)
–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

CI – confidence interval.
–1.0
–0.5
0.0
0.5
1.0
1.5
2.0
Standardized mean difference values greater than 0 indicate better treatment efficacy in the intervention group
relative
to the control group.
Standarized
mean difference
The area of the squares is proportional to the contribution of each study to the global outcome.

Table 5. Job tenure in any job measured as hours worked from supported employment interventions in the studies on effectiveness
of treatments to enhance employment
outcomes –0.5
for people with
schizophrenia
spectrum
disorder 1.5
–1.0
0.0
0.5
1.0
2.0
Standarized mean difference

Study

–1.0

–0.5control
Favor

0.0
group

1.0
Favor

0.5

treatment1.5group

2.0
Standarized mean difference

Bejerholm et al. (2015) [37]

–1.0

–0.5

0.0

0.5

1.0

Bond et al. (2007) [43]

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0
–0.5

–0.5

0.0

0.5

1.0

–0.5
–1.0

–0.5 0.0

0.0

1.5
2.0
1.5
Standarized mean difference2.0
Standarized mean difference
1.5 1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

1.5
2.0
Standarized mean difference

–1.0

–0.5

0.0

0.5

1.0

Gold et al. (2006) [48]
Latimer et al. (2006) [50]
Lehman et al. (2002) [51]
Mueser et al. (2004) [27]
Random effect model

Explanations as in Table 4.

0.0

0.5
0.5

0.5

1.0
1.0

1.0

1.5

2.0

Effect size
(95% CI)
1.06 (0.61–1.50)
–0.15 (–0.44–0.14)
0.25 (–0.08–0.58)
0.16 (–0.16–0.48)
0.77 (0.50–1.05)
0.28 (–0.13–0.69)
0.38 (0.04–073)
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in intervention groups (SMD = 0.45, 95% CI: 0.04–0.86,
p = 0.02). A subgroup analysis of supported employment
interventions for weeks worked in any job was not carried
out because these studies corresponded to the same set of
trials previously analyzed in the overall analysis. We did
not identify studies reporting data on weeks worked from
interventions not based on supported employment.
Wages earned
Ten studies that provided 11 treatments versus control
comparisons were identified. We did not find a significant
difference between treatment and control in the overall
analysis (SMD = 0.84, 95% CI: –0.16–1.85, p = 0.10), in
a subgroup analysis of seven comparisons for supported
employment (seven trials) (SMD = 1.25, 95% CI: –0.29–
2.80, p = 0.11), or in a subgroup analysis of four comparisons (four studies) for interventions not based on supported employment (SMD = 0.12, 95% CI: –0.27–0.51,
p = 0.54).
Publication bias
We found evidence suggestive of publication bias for com
petitive job placement in the subgroup analysis of 14 sup
ported employment interventions (Egger = 2.82, p = 0.015).
There was no evidence of publication bias in the remaining
significant variables of this study.
Sensitivity analysis
The sensitivity analysis did not significantly alter the outcomes for competitive job placement. No significant
treatment effect on hours worked in any job was observed when combined treatments and studies in which
employment outcome was a secondary goal were omitted. A sensitivity analysis of the subgroup of supported
employment interventions showed no significant changes
in competitive job placement outcomes. Due to the small
number of studies, sensitivity analysis for hours worked in
any job was not carried out in the subgroup of supported
358
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employment interventions or the subgroup of interventions not based on supported employment. Similarly,
sensitivity analysis for competitive employment was not
conducted in the subgroup of non-supported employment
interventions (see Table 6).
Moderator effects on employment
In the overall analysis, the study and sample characteristics had no moderator effects on competitive job placement. For hours worked in any job, the meta-regression
model containing quality scores as predictors and effect
sizes as dependent variables was significant (β = –0.157,
p = 0.01), indicating that lower quality was associated
with larger effect sizes. The residual heterogeneity was
high (I2 = 76.25%, 95% CI: 51.57–91.99). In the subgroup
of supported employment interventions and the subgroup
of non-supported employment interventions, sensitivity
analysis for hours worked in any job was not conducted
due to the insufficient number of trials.
DISCUSSION
This study provides a quantitative synthesis of 25 interventions that have been used to enhance the employment outcomes of people with schizophrenia. Overall, intervention
had an effect on competitive job placement and job tenure in any job (measured as hours worked). Participants
from treatments corresponding to experimental groups increased their likelihood of obtaining a competitive job during the course of the studies (RR = 2.31, 95% CI: 1.85–
2.88, κ = 21, p < 0.001). Intervention also had a small
effect [60] on job tenure assessed as hours worked in any
job (SMD = 0.42, 95% CI: 0.16–0.68, κ = 13, p = 0.001).
Analysis of heterogeneity within competitive job placement did not reveal an association with the collected
variables. The large heterogeneity for hours worked in
any job was mainly accounted for by the quality score of
the studies. Intervention targeting hours worked in any
job was more likely to be effective in studies of lower

19

studies in which
the employment
outcome was
a secondary goal

Bejerholm et al. (2015)
[37]

study with the
largest effect size

12

Lehman et al. (2002) [51] 12

study with the
largest sample size

Job tenure in any job:
hours worked

17

studies with the
two comparison from
same control group study by Mueser et al.
(2004) [26] and two
comparisons from Tsang
et al. (2009) [27]

Eack et al. (2011) [47],
McFarlane et al. (1996)
[55]

17

Gold et al. (2006) [48],
McFarlane et al. (1996)
[55], McFarlane et al.
(2000) [56] and one
comparison from Tsang
et al. (2009) [27] that
assessed IPS-SST with
TVR

studies with
combined
treatments

20

one comparison from
Tsang et al. (2009) [27]
that tested IPS-SST with
TVR

study with the
largest effect size

20

κ

Burns et al. (2007) [45]

excluded study

SMD = 0.37 (0.11–0.63)

SMD = 0.38 (0.11–0.66)

RR = 2.33 (1.85–2.94)

RR = 2.15 (1.89–2.45)

RR = 2.25 (1.76–2.88)

RR = 2.23 (1.81–2.74)

RR = 2.36 (1.85–2.99)

effect sizes (95% CI)

All interventions

study with the
largest sample size

Competitive job
placement:

Employment
outcome and study
criteria

0.005

0.006

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

p

13

13

κ

two comparison from
Tsang et al. (2009) [27]

12

Gold et al. (2006) [48]
12
and one comparison from
Tsang et al. (2009) [27]
that tested IPS-SST with
TVR

one comparison from
Tsang et al. (2009) [27]
that tested IPS-SST with
TVR

Burns et al. (2007) [45]

excluded study

RR = 2.42 (2.09–2.80)

RR = 2.45 (2.10–2.86)

RR = 2.45 (2.12– 2.83)

RR = 2.68 (2.27–3.17)

effect sizes (95% CI)

Supported employment subgroup

< 0.001

< 0.001

< 0.001

< 0.001

p

Table 6. Sensitivity analyses of the studies on effectiveness of treatments to enhance employment outcomes for people with schizophrenia spectrum disorder included
in the meta-analysis of randomized controlled trials (RTC)
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SMD = 0.30 (–0.03–0.63)

SMD = 0.49 (0.21–0.77)

SMD = 0.30 (–0.09–0.71)

effect sizes (95% CI)

0.08

< 0.001

0.13

p

excluded study
κ

effect sizes (95% CI)

Supported employment subgroup
p

CI – confidence interval; RR – risk ratio; IPS – individual placement and support; SST – social skill training; TVR – traditional vocational treatment; SMD – standardized mean difference.

Bell et al. 1993 [38],
Bell et al. 2003 [39],
Bell et al. 2008 [40],
Bryson et al. 2002 [44],
Lysaker et al. 2005 [52],
Lysaker et al. 2009 [53]

studies in which
the employment
outcome was
a secondary goal

6

κ

11

Bell et al. (1993) [38],
Bell et al. (2003) [39],
Bell et al. (2008) [40],
Bryson et al. (2002) [44],
Lysaker et al. (2005) [52],
Lysaker et al. (2009) [53],
Gold et al. (2006) [48]

excluded study

All interventions

studies with the
two comparisons from
same control group study by Mueser et al.
(2004) [26]

studies with
combined
treatments

Employment
outcome and study
criteria

Table 6. Sensitivity analyses of the studies on effectiveness of treatments to enhance employment outcomes for people with schizophrenia spectrum disorder included
in the meta-analysis of randomized controlled trials (RTC) – cont.
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methodological quality, illustrating that the quality with
which employment programs are implemented is particularly relevant in trials designed to assess the effectiveness
of these programs.
Similarly to the overall analysis, in the subgroups of trials that applied vocational treatments based on the supported employment approach and treatments not based
on supported employment, competitive job placement
and tenure in any job (measured as hours worked) were
significant. The effect of the supported employment interventions on competitive job placement was greater than
the effect obtained from the overall analysis and the effect
obtained for the subgroup of studies that used non-supported employment treatments, a pattern that confirms
a previous report in the literature for people with schizophrenia [16] and severe mental illness [11,13]. By contrast,
the effect of supported employment-based interventions
on hours worked in any job was less than the effect obtained from the overall analysis and the effect obtained
for subgroup of studies that used non-supported employment treatments. We believe that this difference may be
due to the nature of the supported employment approach,
which specifically targets competitive employment, and to
the small number of studies considered in these analyses.
Treatment was not found to have an effect on job placement in any job, competitive job tenure (measured as
hours or weeks), job tenure in any job (measured as weeks
worked) or competitive wages earned. It is possible that
the consideration of short periods as indicative of job
placement success could overestimate the employment
rate. For example, Macias et al. [54] defined job acquisition as successful if the participants worked “at least five
days;” Burns et al. [45] and Howard et al. [49] defined
a period of “at least one day.” Therefore, the competitive job tenure and wages earned would reflect the sum of
hours or weeks worked by many individuals, each of whom
only worked for a short period of time. Similarly, although
there is consensus about the importance of remaining in

REVIEW PAPER

employment to increase opportunities for involvement in
the community and for economic self-sufficiency, early onset of schizophrenia may hinder educational achievement,
work experience or the development of life skills necessary for work [61].
The general labor market conditions of each country or
region, such as employment rates in the general population, access to welfare benefits and availability of vocational services, may also influence employment opportunities and outcomes for people with disabilities [62]. For
example, the study by Latimer et al. [50] reported that
the advantages of sheltered employment, such as free
public transportation or the large number of alternative
vocational programs, seemed to have reduced the relative
attractiveness of competitive employment for participants.
Uncertainty about continued employment and continuity
of the care received through vocational services, mainly in
interventions configured as a controlled trial with a scheduled end, may also reduce motivation and lead to job
abandonment.
For job placement in any job, we believe that the nature
of treatments and the aim of trials could have influenced
this result, since the majority of the studies were supported employment-based interventions targeting competitive
employment, so non-competitive job acquisition was a secondary objective. Although interest in obtaining a job was
not significant as a moderator variable in any analysis, participants were mostly recruited for their interest in competitive employment; therefore, their expectations did not
correspond to non-competitive job acquisition. Moreover,
there were differences in the methods used for addressing
this interest among trials. For examples, Drake et al. [46]
and Howard et al. [49] recruited people interested in work
and assessed eligibility through introductory meetings,
whereas Macias et al. [54], due to the nature of their intervention model, did not screen for work interest. The study
by Howard et al. [49], which included a single introductory session, is likely to have recruited less motivated
IJOMEH 2017;30(3)
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patients, who would have been excluded from the study by
Drake et al. [46]. The availability of employment services
and the benefit systems could also affect job placement,
especially for people with prolonged illness, the long-term
unemployed, and those who choose to work non-competitively. Finally, in term of weeks worked in any job, we
believe the small number of studies considered here and
the high heterogeneity of effect sizes did not allow the effects of the intervention to be detected.
The sensitivity analysis did not significantly alter outcomes
in competitive job placement. However, in the overall analysis there was no evidence of intervention efficacy for hours
worked in any job, when studies with combined treatments
and studies in which employment was a secondary goal were
omitted (see Table 6). Coincidentally, most of the studies omitted were trials that applied programs to enhance
cognitive deficits [40] and dysfunctional beliefs [39,52,53]
or approaches that used pay as an incentive [39] and provided weekly support group [44]. This result provides valuable information about the relevance in vocational rehabilitation of the improvement of cognitive functions [6]
and interventions that provide support groups and encourage participants to reflect on their status as workers
and their relationship with employment.
Some limitations should be considered when interpreting our findings. We included studies conducted mainly
in the United States, some European countries and trials
with samples of at least 50% of people with schizophrenia, because studies that address only people with schizophrenia are very limited. In terms of methodological
quality, we worked only with summation across items of
scale and did not conduct item-level statistical analysis to
identify which methodological characteristics were most
closely related to outcome. Moreover, quality assessment
was based on available information for each published
report. Additionally, underreporting of potential valuable information regarding people and study characteristics (e.g., years of work experience, type of employment
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in which people were employed, and socioeconomic status) hindered the analysis of other possible sources of
heterogeneity, mainly in overall analysis for competitive
job placement, which could not be explained on the basis of the design or the sample features. The analysis of
some of the potential moderators was also limited due
to a small number of studies. We also found evidence
suggestive of bias through Egger’s procedure for one significant variable. This suggests that additional studies are
necessary to normalize the distribution of effect sizes for
this variable; as such, publication bias may be present in
this outcome.
Future research should go beyond overcoming these limitations and must focus on people who want to work and
their specific employment needs. Furthermore, different
socio-economic and cultural contexts need to be considered in order to learn how these particular environments
influence the value afforded to work and productivity.
Inquiring into participants’ beliefs and opinions about
employment, to gauge whether their notions of success
coincide with the definition proposed in the specific vocational rehabilitation treatments, and the views of their
caregivers and relatives is also very important to improving intervention design. Another important aspect to address is the view of some health professionals regarding
the negative impact of job stress on people with severe
mental disorders, which has a bearing on referrals to vocational services and references for competitive job positions. The scenario requires health professionals to be better equipped to deal with vocational issues, acknowledging
job stress as a fact of life that must be accepted and managed with their help, rather than considering it a threat
against which people with severe mental disorders must be
protected [63]. In addition, both people with schizophrenia and their families and caregivers must remember that
relapse is a possibility in the course of the illness. Therefore, better preparation and close accompaniment for
coping with risk factors such as job stress might be useful
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in enabling people with schizophrenia to remain and make
progress in their jobs.
Crucially, more studies are needed to assess the influence
of other demographic variables (e.g., the patients’ desire
to work and their neurocognitive functioning) and features
of the labor market (e.g., salary, unemployment rates and
benefits) on treatment outcomes. Studies with a longer
follow-up should be conducted to discern the durability of
the effect, the influence of work activity on symptomatic
stability, and the subsequent incidence of relapses. Without substantial follow-up periods, we can learn little about
how people with schizophrenia fit into the workplace and
develop their careers.
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CONCLUSIONS
Our findings suggest that, given the tremendous impact of
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