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Abstract
Purpose  While supported employment (SE) programs for people with mental illness have demonstrated their superiority in 
randomized controlled trials (RCTs) and meta-analyses, little is known about the effectiveness of non-trial routine programs. 
The primary objective of this study was to estimate a pooled competitive employment rate of non-trial SE programs by means 
of a meta-analysis. A secondary objective was to compare this result to competitive employment rates of SE programs in 
RCTs, prevocational training programs in RCTs and in routine implementation.
Methods  A systematic review and a random-effects meta-analysis of proportions were conducted. Quality assessment was 
provided. Moderator analyses by subgroup comparisons were conducted.
Results  Results from 28 samples were included in the meta-analysis. The pooled competitive employment rate for SE rou-
tine programs was 0.43 (95% CI 0.37–0.50). The pooled competitive employment rates for comparison conditions were: 
SE programs in RCTs: 0.50 (95% CI 0.43–0.56); prevocational programs in RCTs: 0.22 (95% CI 0.16–0.28); prevocational 
programs in routine programs: 0.17 (95% CI 0.11–0.23). SE routine studies conducted prior to 2008 showed a significantly 
higher competitive employment rate.
Conclusion  SE routine programs lose only little effectiveness compared to SE programs from RCTs but are much more suc-
cessful in reintegrating participants into the competitive labor market than prevocational programs. Labor market conditions 
have to be taken into account when evaluating SE programs.
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Introduction

In occupational rehabilitation for people with severe mental 
illness (SMI), supported employment (SE) programs in gen-
eral and Individual Placement and Support (IPS) programs 
in particular have demonstrated superiority in a range of 

randomized controlled trials (RCTs). These trials usually 
compared SE-interventions to traditional prevocational train-
ing or to transition employment. Recent comparative meta-
analyses have estimated that the superiority of SE against 
traditional programs in trials is more than double [1, 2].

While the trial results are very clear, routine implementa-
tion of SE in mental health care remains a challenge. Financ-
ing problems and resistance from the traditional prevoca-
tional training lobby have meant that many people with SMI 
do not receive SE-support although many of them aim at 
being included in competitive employment [3]. So far, SE-
routine implementation has not received the same attention 
as trials and reviews of SE. This is unfortunate as routine 
implementation and its probable demonstrated effectiveness 
might be an additional point in order to advance SE within 
the psychiatric rehabilitation community.

In terms of psychiatric care, routine implementation 
results are at least as important as trial results. As is known 
since Cochrane’s elaboration on this issue, trial efficacy 
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does not necessarily lead to effectiveness in real world set-
tings [4]. Research on pharmacological phase IV studies has 
shown that effectiveness in community settings is usually 
associated with lower outcomes compared to trial results [5]. 
Reasons for this are less strict inclusion criteria, high rates of 
comorbidity, less motivated staff or other reasons that may 
lead to reduced service quality.

Our main goal with this study is to gather evidence on 
the effectiveness of routine implementation of SE programs 
by conducting a meta-analysis. Since many of the published 
studies do not utilize comparisons to non-SE programs, we 
cannot use direct comparative meta-analysis methodologies. 
Instead we will use a meta-analysis of proportions that will 
provide us with a pooled rate of effectiveness (details are 
provided in the “Methods” section).

Our secondary goal is to compare routine results with 
trial results of SE in order to find out the loss of efficacy 
following the implementation in the field. To achieve this 
goal, we will compare the pooled SE-routine competitive 
employment rates with pooled rates that will be derived by 
meta-analyses of proportions from studies that have been 
included in the most recent systematic reviews on supported 
employment.

Two previous US projects have endorsed quarterly bench-
mark rates for SE-programs. An early attempt by Gold et al. 
recommended “reasonably attainable employment rates” of 
25 to 35% [6]. A later publication by Becker et al. proposed 
a minimum standard of 31%; established programs should 
reach 41%, while highly performing programs should reach 
50% competitive employment [7]. These recommendations, 
derived from outcome data of the IPS Learning Community 
[8], were a bit lower than previous recommendations (33%, 
45%, and 57%) due to the consequences of the economic 
recession in the US [9]. Quarterly rates are lower than cumu-
lative rates that are used for research purposes as in this 
paper.

We know of only one previous attempt at deriving an 
overall competitive employment rate across several studies. 
Bond et al. have utilized means and medians from pooled 
IPS and control group samples that were included in RCTs 
[10]. By averaging across studies, this approach yielded 
a mean competitive employment rate of 58.9% (median 
63.6%) for IPS programs. Control conditions yielded a mean 
competitive employment rate of 23.2% (median 26.0%). This 
approach has the disadvantage of not accounting for the het-
erogeneity of studies and of applying an equal weighting to 
any study that will probably lead to less precise estimates. 
Heterogeneity has to be assumed as the labor regulations 
differ highly across countries and as the labor market condi-
tions will vary due to unemployment rates. Meta-analytical 
approaches can account for heterogeneity in general and will 
provide additional uncertainty estimates for the pooled rates 
(i.e. confidence intervals).

Methods

We have conducted a systematic review which included 
publications that report on competitive employment rates 
from SE-programs for people with mental illness running 
as routine services. Supported employment is commonly 
defined as “…a direct service with multiple components 
that provides a person with a mental or substance use dis-
order, for whom employment is difficult to secure, with 
specialized assistance in choosing, acquiring, and main-
taining competitive employment. Supported employment 
services may include rapid job search, integration of reha-
bilitation and mental health services, job development, 
benefits counseling, and individualized follow-along sup-
ports that are necessary to sustain employment” [11].

We searched the following databases: PubMed, Psy-
cInfo, CINAHL (Cumulative Index on Nursing and Allied 
Health Literature) and used Google Scholar and reference 
lists for additional searches. The search term for PubMed 
was “(IPS OR “Individual Placement and Support” OR 
“supported employment”) AND (mental OR psychiatr*) 
AND (implement* OR evaluat* OR routine) NOT (RCT 
[TI] OR trial [TI])”. Search terms in other databases were 
adapted accordingly. Data or follow-up data from rand-
omized controlled trials were explicitly excluded.

The retrieved publications were processed according 
to the PRISMA scheme (see Figure 1, Electronic Sup-
plementary Material). Both authors independently carried 
out full-text reading for eligibility in further analyses and 
quality assessment. Assessment differences were solved in 
consensus meetings. For quality assessment we developed 
a five-item instrument that covered the following topics 
and used 1/0 coding for each item: SE as the main focus 
of the publication, appropriate sampling, sample size 50 
plus, appropriate study details, response rate 70% plus. All 
publications with a score of three or higher were included 
in the meta-analysis.

Data extraction for meta-analysis encompassed the fol-
lowing items: authors, publication year, study year [in case 
of not reporting the study year we imputed the year with 
publication year minus 5 (mean difference 4.975 years, 
median difference: 5 years)], country of study location, 
application of IPS methodology, IPS fidelity rating (where 
available), percentage of participants with schizophrenia/
psychosis, follow-up period. Specifically for meta-analy-
sis, we extracted the sample size and the absolute number 
of participants who achieved competitive employment. 
Competitive employment means that an individual works 
in the regular labour market and is compensated at or 
above the minimum wage or otherwise prevailing wages 
for at least 1 day [2]. In cases where only percentages were 
reported, we calculated the absolute numbers.
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Meta-analysis of proportions was used for quantitative 
analysis. This technique is common for prevalence or inci-
dence meta-analyses and is derived from effect size estima-
tion [12, 13]. Results are reported as pooled proportions 
with 95% confidence intervals (95% CI). In order to compare 
the employment rate of SE-routine programs with those of 
trials, we searched two recent meta-analyses for interven-
tion studies and retrieved the publications [1, 2]. We did 
not search for further studies that were not included in those 
meta-analyses.

Furthermore, we compared the pooled competitive 
employment rate of SE-routine programs with competitive 
employment rates of conventional occupational programs 
that commonly encompass prevocational training and/or 
transitional programs (PVT programs hereafter). We used 
comparative data from those studies that provided direct 
comparisons of SE with PVT and those studies that served 
as comparison interventions in the meta-analyses by Modini 
et al. and by Suijkerbuik et al. [1, 2]. Again, we did not 
search for further studies. As SE-programs started in the 
1980s we excluded studies published before 1990.

We used the ‘metaprop’-function from the ‘meta’-Pack-
age (version 4.9-0) [14, 15], R Statistical Software (ver-
sion 3.4.3) [16], to conduct all quantitative analyses. As we 
assumed relevant heterogeneity, we utilized a random-effects 
model with a Freeman–Tukey arcsine transformation to sta-
bilize the variances and with a Hartung–Knapp adjustment 
for estimating the between-study variance [17, 18]. The ‘for-
est’-function was used for the graphical display of results. 
Publication bias was assessed by a modified funnel plot that 
used the log odds against the study sample size rather than 
the commonly used inverse of standard error [19].

Results

Information from 34 publications representing 35 samples 
was included in the qualitative review. Five publications/
samples were excluded after quality assessment and infor-
mation from 30 samples was used for meta-analysis (see 
details in Table 1); 14 samples were from the United States. 
The other samples were from the United Kingdom (4), Aus-
tralia (3), New Zealand (3), Canada (2) and one each from 
Hong Kong, Sweden, Netherlands and Switzerland. Sample 
sizes were heterogeneous between 21 and 3474. Overall, the 
included studies represented 8834 participants.

The pooled proportion of competitive employment in SE 
routine programs was 0.43 (95% CI 0.37–0.50, see Fig. 1). 
SE programs assessed in trial studies showed a pooled pro-
portion of 0.50 (95% CI 0.43–0.56). PVT routine programs 
revealed a pooled proportion of 0.17 (95% CI 0.11–0.23) 
and PVT programs evaluated in trials showed a pooled 
proportion of 0.22 (95% CI 0.16–0.28), indicating that SE 

routine programs yielded a significantly higher competitive 
employment rate than PVT routine programs and PVT RCT 
programs (forest plots of the SE RCTs and the PVT stud-
ies are provided in Figures 2–4, Electronic Supplementary 
Material). Study heterogeneity in the SE routine program 
analysis was high (I2 = 96%, τ2 = 0.0221, p < 0.01). We found 
no asymmetry in the modified funnel plot, i.e. we found no 
relevant publication bias (see Figure 5, Electronic Supple-
mentary Material).

We conducted subgroup comparisons within the SE rou-
tine program samples. The following comparisons revealed 
no differences in terms of overlapping confidence intervals: 
country of origin (US vs. non-US), IPS Fidelity Rating 
(good, fair, not reported, no IPS), follow-up period (up to 
12 months, 13–24 months, more than 24 months), percent-
age of participants with a diagnosis of schizophrenia/psy-
chosis (up to 50%, 51–70%, more than 70%). We found only 
one indicator showing a significant difference concerning 
whether the study had been conducted (not published) prior 
to 2008 or later. Pre-2008 studies revealed a much higher 
competitive employment rate than those from 2008 onwards 
[0.49 (95% CI 0.42–0.56) vs. 0.30 (95% CI 0.22–0.40)]. To 
check the validity of the results, we performed the same 
analyses on the SE trial sample and found the same pat-
tern. Pre-2008 studies reported a much higher competitive 
employment rate than those conducted later [0.54 (95% CI 
0.46–0.62) vs. 0.37 (95% CI 0.30–0.43)] with non-over-
lapping confidence intervals. When excluding US-trials in 
order to control for possible lower employment rates in other 
regions, we found the same tendency, although the intervals 
were overlapping due to fewer studies in the analysis. Again, 
all other subgroup comparisons revealed no such differences. 
Finally, we conducted the same analyses on the PVT RCT 
and routine samples, excluding the IPS variable. No differ-
ences emerged.

Discussion

We have conducted a meta-analysis of proportions on data 
from publications about SE routine implementation pro-
grams. Our results can be summarized as follows: SE routine 
programs were only slightly less effective than SE programs 
evaluated in RCTs. SE routine programs were significantly 
more effective than PVT programs both in trials and in rou-
tine implementation studies. Subgroup comparisons in SE 
routine and in SE RCT samples revealed a large effective-
ness difference between studies conducted prior to 2008 
and from 2008 onwards. No such difference was found in 
the PVT samples. The application of meta-analytical meth-
ods has a provided lower competitive employment rate for 
SE RCT programs compared to conventional summarizing 
methods. While Bond et al. found a mean rate of 58.9% in 
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SE trial studies [10], our analysis yielded a pooled propor-
tion of 50%.

Depending on temporal labor market conditions, SE 
routine programs may be expected to reach a competitive 
employment rate between 40 and 50%. Our results confirm 
the US-related recommendations by Becker and colleagues 
[7, 9] also for non-US regions. It is an important implication 

of our study that SE can be similarly successful in routine 
implementation under labor market conditions that are dif-
ferent (i.e. usually more regulated) from those in the US. 
Labor market regulations are known to have a significant 
impact on the SE competitive employment rates as a recent 
meta-regression has demonstrated [49]. That study found 
less protective approaches and less generous disability 

Table 1   Characteristics of included studies

Publication year Country Study year IPS IPS fidelity Percentage of people 
with psychosis/
schizophrenia

Follow-up period Quality 
assess-
ment

Anthony et al. [20] 1999 US 1991 No No Schizophrenia: 
62.5%

Point 1 year 3

Bailey et al. [21] 1998 US 1996 Yes No Psychosis: 77.4% Period 1 year 4
Becker et al. [22] 2001 US 1997 Yes Yes (good) Schizophrenia: 64% Period 3 years 5
Beimers et al. [23] 2010 US 2005 No No Schizophrenia: 

41.7%
Period 1 year 5

Browne et al.—1 
[24]

2009 NZ 2007 Yes 67 Pts Psychosis: 25.2% Period 4 years 5

Browne et al.—2 
[24]

2009 NZ 2007 Yes 64 Pts Psychosis: 25.2% Period 2 years 5

Corbiere et al. [25] 2017 CDN 2009 No No Schizophrenia: 
32.7%

Point 6 months 5

Drake et al. [26] 1994 US 1991 Yes No Schizophrenia: 
43.8%

Period 1 year 5

Dudley et al. [27] 2014 UK 2009 Yes Yes (good) Psychosis: 100% Period 1 year 4
Ellison et al. [28] 2014 US 2011 Yes Yes (good) Psychosis: 14.3% Period 1 year 3
Fabian -a [29] 1992 US 1988 No No Schizophrenia: 45% Period more than 

2 years
5

Fabian -b [30] 1992 US 1989 No No Not indicated Period 1 year 3
Favre et al. [31] 2014 CH 2010 Yes No Schizophrenia: 25% Period 3 years 5
Furlong et al. [32] 2002 US 1999 No No Schizophrenia: 

65.5%
Period 21 months 3

Henry et al. [33] 2014 US 2002 Yes No Psychosis: 55% Period 1 year 5
Lucca et al. [34] 2004 US 1997 Yes 74 Pts Schizophrenia: 66% Period 4.5 years 4
Major et al. [35] 2010 UK 2005 No No Psychosis: 100% Period 1 year 3
Morris et al. [36] 2014 AUS 2011 Yes Yes (fair to good) Psychosis: 48% Period 1 year 5
Nygren et al. [37] 2011 SWE 2008 Yes Yes (fair) Psychosis: 10.8% Period 1 year 5
Oldman et al. [38] 2005 CDN 2002 Yes Yes (good) Psychosis: 51% Period 27 months 4
Porteous et al. [39] 2007 NZ 2005 Yes Yes (good) Psychosis: 100% Period 4 years 3
Rinaldi et al. [40] 2007 UK 2004 Yes Yes (good) Psychosis: 63% Period 1 year 4
Rinaldi et al. [41] 2010 UK 2003 Yes Yes (good) Psychosis: 100% Period 1 year 4
Rosenheck et al. [42] 2007 US 2002 Yes Yes (fair to good) Schizophrenia/schiz-

oaffective: 11%
Period 2 years 5

Shafer and Huang 
[43]

1995 US 1992 No No Schizophrenia: 
30.8%

Period more than 
2 years

5

Van Erp et al. [44] 2007 NL 2004 Yes Yes (fair to good) Psychosis: 32.6% Period 2 years 5
Van Weggel et al. 

[45]
2015 US 2009 Yes Yes (good) Psychosis: 34.5% Period 1 year 4

Waghorn et al. [46] 2015 AUS 2009 Yes Yes (not reported) Psychosis: 64.7% Period 1 year 4
Williams et al. [47] 2015 AUS 2012 Yes Yes (fair to good) Psychosis: 69.2% Period 21 months 5
Wong et al. [48] 2004 HK 1996 Yes No Schizophrenia: 

74.2%
Period 5 years 5
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benefits to be predictive of higher competitive employment 
rates (relative to PVT).

Another important implication is that evaluations of 
SE programs have to take into account the economic con-
ditions at that time and in that region. We found that the 
pooled competitive employment rate dropped 20% dur-
ing the economic recession years. As recent European and 
US studies suggest, labor market developments during the 
economic recession have had a tremendous negative effect 
on the employment rates of people with disabilities and of 
people with mental illness in particular [50, 51]. US data 
also suggest that these developments had negative effects 
on vocational rehabilitation in general [52], while a recent 
meta-regression found no significant effects of the national 
unemployment rate on competitive employment in SE pro-
grams [49].

Limitations

The most important limitation that is common with data col-
lection from routine programs in health care is the data qual-
ity. We assume that the data quality standards of the included 
studies were lower than those in RCTs. Also, in many cases 

we do not have enough information on the service quality 
of routine programs. These limitations, however, need to be 
balanced against the much higher overall number of partici-
pants in the routine programs. Whether routine programs are 
to be regarded as inferior or superior in terms of validity is a 
matter of perspective. While RCTs provide a better internal 
validity due to strict inclusion criteria, routine programs are 
expected to provide a better external validity.

Conclusions

Several conclusions emerge from our study. First, SE rou-
tine programs hold up to the expectations from the trials. 
There is only a small loss of effectiveness when implement-
ing routine programs compared to RCTs. Second, the differ-
ence of competitive employment rates between SE and PVT 
programs remains as large as in the trials. Third, and most 
important, recent economic conditions seem to make it more 
difficult than in previous decades to reach high competitive 
employment rates even with evidence-based interventions 
such as SE. It remains to be seen whether the success rates 
will return to previous levels in the current economic climate 

Fig. 1   Forest plot: supported 
employment programs—routine 
programs. Events number of 
study participants in competi-
tive employment, Total sample 
size, 95% CI 95% confidence 
interval; Heterogeneity indica-
tors: I2 percentage of variation 
across studies due to hetero-
geneity rather than chance, τ2 
estimate of the variance of the 
true effect size, p probability 
value/significance
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in which we see a large decline in unemployment in western 
economies.
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