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Abstract
Objective To determine the most effective way of
helping people with severe mental illness to obtain
competitive employment—that is, a job paid at the
market rate, and for which anyone can apply.
Design Systematic review.
Participants Eligible studies were randomised
controlled trials comparing prevocational training or
supported employment (for people with severe
mental illness) with each other or with standard
community care.
Outcome measures The primary outcome was
number of subjects in competitive employment.
Secondary outcomes were other employment
outcomes, clinical outcomes, and costs.
Results Eleven trials met the inclusion criteria. Five
(1204 subjects) compared prevocational training with
standard community care, one (256 subjects) compared
supported employment with standard community care,
and five (484 subjects) compared supported
employment with prevocational training. Subjects in
supported employment were more likely to be in
competitive employment than those who received
prevocational training at 4, 6, 9, 12, 15, and 18 months
(for example, 34% v 12% at 12 months; number
needed to treat 4.45, 95% confidence interval 3.37 to
6.59). This effect was still present, although at a reduced
level, after a sensitivity analysis that retained only the
highest quality trials (31% v 12%; 5.3, 3.6 to 10.4).
People in supported employment earned more and
worked more hours per month than those who had
had prevocational training.
Conclusion Supported employment is more effective
than prevocational training at helping people with
severe mental illness obtain competitive employment.

Introduction
In the United States it is estimated that 75-85% of
people with severe mental illness are unemployed,1 2

whereas estimates in the United Kingdom range from
61% to 73%.3 4 Yet despite these high unemployment
rates, surveys consistently show that most people with
severe mental illness want to work.5 6

There are compelling ethical, social, and clinical
reasons for helping people with mental illness to work.
From an ethical standpoint, the right to work is
enshrined in the Universal Declaration of Human
Rights 1948 and has been incorporated into national
legislation, such as the UK Disability Discrimination
Act 1995. From a social standpoint, high unemploy-
ment rates are an index of the social exclusion of
people with mental illness, which the US and UK gov-
ernments, among others, are committed to reducing.7 8

From a clinical standpoint, employment may lead to
improvements in outcome through increasing self
esteem, alleviating psychiatric symptoms, and reducing
dependency.7

Prevocational training and supported employment
are different ways of helping people with severe mental
illness return to work. Prevocational training assumes
that people with severe mental illness require a period
of preparation before entering into competitive
employment—that is, a job paid at the market rate, and
for which anyone can apply. This includes sheltered
workshops, transitional employment (working in a job
that is “owned” by a rehabilitation agency), work crews,
skills training, and other preparatory activities.9

Supported employment places clients in competitive
jobs without extended preparation and provides on the
job support from trained “job coaches” or employment
specialists.10 The core principles of supported employ-
ment are that (a) the goal is competitive employment in
work settings integrated into a community’s economy,
(b) clients are expected to obtain jobs directly, rather
than after lengthy pre-employment training, (c) rehabili-
tation is an integral component of treatment of mental
health rather than a separate service, (d) services are
based on client’s preferences and choices, (e) assessment
is continuous and based on real work experiences, and
(f) follow on support is continued indefinitely.10 11

In the United States there are about 3000 “psychi-
atric rehabilitation providers” offering some form of
prevocational training, whereas there are more than
36 000 people with mental illness in supported
employment schemes.12 13 In the United Kingdom
prevocational training is still the norm, but there are at
least 80 agencies offering supported employment.14

It is unclear how far prevocational training and sup-
ported employment are effective at helping people with
severe mental illness to obtain competitive employment.
We aimed to evaluate the effectiveness of the two
approaches.

Methods
Search strategy and inclusion criteria
We electronically searched CINAHL (1982-98),
Embase (1980-98), Medline (1966-98), and PsychLIT
(1987-98). The search proceeded by exploding the
appropriate index term for mental disorder in each
database and combining this with a free text search
using (supp* employ*) or (employment) or (psychoso-
cial rehab*) or (psychiatric rehab*) or (occupational
rehab*) or (soc* rehab*) or (work rehab*) or (job
rehab*) or (sheltered work*) or (transitional employ*)
or (rehabilitation counselling) or (vocation*) or
(fountain house*) or (fountain-house*) or (clubhouse*)
or (club-house*). The results of this search were then
combined with a search using the Cochrane Collabo-
ration search string for potential trials and reviews.15

We also carried out a free text search on the collabo-
ration’s register of randomised controlled trials. The
sensitivity of the search strategy was evaluated by
determining how many trials cited in the reference
lists of the identified trials and reviews had not been
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detected. Of three undetected trials, two were not
listed on any of the databases, and the third trial was
indexed under “delivery of health care/integrated.” A
further search using this index term detected no
further trials.

Two reviewers (MM and RC) independently assessed
the published reports of the identified trials and decided
which met the inclusion criteria. These were that the trial
was a randomised controlled one, analysed on an inten-
tion to treat basis, in which prevocational training or
supported employment was compared with standard
community care or each other; outcome data were pro-
vided on 50% or more of randomised subjects; and most
subjects were aged 18 to 65 and had severe mental
illness (schizophrenia, bipolar disorder, or depression
with psychotic features). Studies meeting inclusion crite-
ria were allocated to one of three comparisons (prevoca-
tional training versus community control, supported
employment versus community control, or supported
employment versus prevocational training). Prevoca-
tional training was defined as any approach in which
participants were expected to undergo a period of
preparation before being encouraged to seek competi-
tive employment. Supported employment was defined
as any approach that attempted to place clients immedi-
ately in competitive employment (although a short
period of orientation was acceptable if of less than one
month’s duration and not involving sheltered work,
employment training, or transitional employment).
Interrater agreement was assessed for overall eligibility
of trials (ê = 0.89) and for allocation of trials to compari-
sons (ê = 1).

Trials were classified according to allocation
concealment15 as A, adequate (the method for
assigning participants to interventions was robust to
patient and clinician bias and clearly described); B,
unclear; and C, inadequate (the method of assignment
was not robust to patient and clinician bias). When the
method was unclear, trialists were contacted for further
details.

Blinding of patients and treating clinicians is not
possible in trials of vocational rehabilitation. It is also
difficult for those evaluating outcome to remain blind
to group allocation, as they are obliged to collect data
that indicates group allocation (for example, days in
different types of employment). The trials were,
however, rated on independence of evaluators from
those providing the intervention.

Data extraction and analysis
The primary outcome was number of clients in
competitive employment at various times. Other
secondary employment outcomes were number of
subjects in any form of employment (including transi-
tional, sheltered, or voluntary work), mean hours per
month in competitive employment, and mean
monthly earnings. In addition data were extracted on
clinical and social outcome (including number of
people participating and number admitted to
hospital) and costs (mean monthly costs of the
programme and of all health care). Categorical data
and continuous data were extracted independently by
MM and RC and cross checked by double entry. Con-
tinuous data were excluded if collected using an
unpublished scale or based on a subset of items from
a scale (such data are known to be biased in psychia-

tric trials).16 For categorical data we calculated the
relative risk with confidence intervals. The number
needed to treat for one person to obtain competitive
employment was calculated as the inverse of the
absolute risk reduction for being unemployed. Confi-
dence intervals for the number needed to treat were
calculated using the Arcus Quickstat program
(Research Solutions, Cambridge).

Heterogeneity was defined as a significance level of
0.1 by the ÷2 test for heterogeneity. Where heterogen-
eity was present the data were reanalysed using a ran-
dom effects model. We conducted a sensitivity analysis,
excluding trials with allocation concealment in catego-
ries B or C, non-independent evaluators, or follow up
rates of less than 75%.

Results
We identified 40 trials and 13 reviews. We excluded 29
trials because the trial was not randomised (11 trials),
the participants did not have severe mental illness (3),
the intervention did not involve vocational rehabilita-
tion (6), the number of participants was unclear (2), the
trial compared a modification of prevocational training
with unmodified prevocational training (4), and the
trial compared prevocational training with continuing
care in hospital (3). Eleven trials met the inclusion cri-
teria (see tables on website) and were allocated to com-
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parisons of prevocational training with standard care
(five trials; 1204 subjects), supported employment with
standard care (one trial; 256), and supported
employment with prevocational training (five trials;
491).

Prevocational training versus standard care
Of the five trials comparing prevocational training with
standard care, one had adequate allocation conceal-
ment, two used independent evaluators, and four had
follow up rates of greater than 75%. No trial was eligi-
ble for the sensitivity analysis. Two trials provided data
on the primary outcome of number of subjects in
competitive employment, but these showed no
evidence that prevocational training was superior to
control (18 months (28 subjects): relative risk 1.18, 95%
confidence interval 0.87 to 1.61; 24 months (215): 0.95,
0.77 to 1.17).17 19 Three trials reported data on number
of subjects in any form of employment, showing no
evidence that prevocational training was superior to
control at 3, 6, 9, 12, and 18 months.17 18 20 Two trials
found no difference in the number of clients
participating in the programme between prevocational
training and control groups (284 subjects; relative risk
0.97, 0.73 to 1.30).18 20 Three trials showed that
significantly fewer patients were admitted to hospital
among those receiving prevocational training (887
subjects; 0.79, 0.65 to 0.95).17 18 21 Heterogeneity was
present in this outcome, and on reanalysis using a ran-
dom effects model the difference failed to reach signifi-
cance (0.71, 0.48 to 1.04). One trial reported no
significant difference in self esteem between prevoca-
tional training and control groups (28 subjects; 25.5
(SD 6.6) and 23.3 (7.3), respectively).19 One trial
reported mean monthly total healthcare costs of
$417.90 (£292.83) for the prevocational training group
and $651.50 (£456.52) for controls, but no statistical
analysis was reported.18

Supported employment versus standard care
Only one trial provided data for supported employ-
ment compared with standard care.22 Although the

trial used independent raters, the method of allocation
concealment was unclear and the follow up rate was
only 71%. A further problem was that the intervention
combined supported employment with assertive com-
munity treatment, whereas the control was standard
community care. For 256 subjects there was no differ-
ence in those in competitive employment between
supported employment and control at 12 months
(relative risk 1.01, 0.93 to 1.09), but there was a signifi-
cant difference favouring supported employment at 24
months (0.92, 0.85 to 0.99) and 36 months (0.88, 0.82
to 0.96). Clients receiving supported employment were
more likely to be in any form of employment at 12
months (0.79, 0.70 to 0.90; number needed to treat 5.5)
and to earn more per month (supported employment
group $60.50 (£42.39), control group $26.90 (£18.85);
P < 0.05). Participation rates and number of hospital
admissions were not significantly different between
clients receiving supported employment and controls
(0.74, 0.55 to 1.01 and 0.83, 0.63 to 1.10, respectively).
Mean monthly healthcare costs were significantly
higher for clients in the supported employment group
($1599.00 (£1120.45) versus $527.30 (£369.49) for
controls), but this finding is difficult to interpret as
clients receiving supported employment also received
assertive community treatment.

Supported employment versus prevocational
training
Of the five trials comparing supported employment
with prevocational training, four had adequate
allocation concealment, four used independent evalua-
tors, and all had follow up rates greater than 75%. In
one trial, however, the intervention combined sup-
ported employment with assertive community treat-
ment, whereas the control was standard community
care.27 Data from the five trials showed a significant dif-
ference in favour of supported employment at 4, 6, 9,
12, 15, and 18 months for those likely to be in competi-
tive employment (for example, at 12 months 34% in
supported employment and 12% who received pre-
vocational training, relative risk 0.76, 0.69 to 0.84;
number needed to treat 4.45, 3.37 to 6.59 (figure)).
Heterogeneity was present at 12 months, but the
difference in favour of supported employment
remained significant after reanalysis using a random
effects model (0.76, 0.64 to 0.89). One trial reported
the number of subjects in any form of employment,
finding no significant difference between supported
employment and prevocational training at 6, 12, and
18 months.27 Three trials found that clients in
supported employment had significantly more hours
per month in competitive employment than those who
received prevocational training (table 1). Three of four
trials found that clients in supported employment had
higher mean monthly earnings that those who
received prevocational training (table 1). There were
insufficient data to determine whether there was a dif-
ference in participation rates between supported
employment and prevocational training at 6, 12, and
18 months. Two trials reported data on self esteem,
quality of life, and severity of symptoms but found no
significant differences.24 25 One trial reported that
programme costs of supported employment were
greater than those for prevocational training, but that
overall healthcare costs were less for people in

Table 1 Other employment outcomes for supported employment versus prevocational
training

Study Mean (SD) hours worked per month Mean (SD) monthly earnings ($)

Bond et al23 Not known 127.1 (190) v 71.7 (234)*, P<0.05

Drake et al24 33.7 (46) v 11.4 (22), P<0.001 188.5 (302) v 59.9 (124)†, P=0.001

Drake et al25 17.9 (31) v 1.5 (6.9), P<0.001 111.1 (188) v 111.4 (163)‡, NS but no
exact P value reported

Gervey and Bedell26 69.0 v 9.9 (no SD reported), P<0.03 Not reported

McFarlane et al27 Not known 41.9 v 11.8 (no SD reported)§, P=0.019
(Mann-Whitney)

Conversion factor at time of writing: *£89.06 v £50.24; †£132.09 v £41.97; ‡£77.85 v £78.06; §£29.36 v
£8.27.

Table 2 Characteristics of trial participants. Values are percentages unless stated
otherwise

Trial Age (years) Female
Member of

ethnic minority Schizophrenic Married

Bond et al23 35 49 20 66 52

McFarlane et al27 32.9 30.4 7 65.1 26

Drake et al24 37 51.7 5 47 49.7

Drake et al25 39.4 61.2 82.9 67 34.2

Gervey and Bedell26 19 33 83 “Severe mental
disorder”

Not known

Weighted mean 35.5 49.8 37.9 60.2 41.3
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supported employment.23 Another trial found no
significant difference in programme costs and overall
healthcare costs.24

We conducted a sensitivity analysis on the primary
outcome of number of subjects in competitive employ-
ment, excluding trials with allocation concealment in
categories B or C, those that used non-independent
evaluators, or those with follow up rates of less than
75%. This left data from three trials, 24 25 27 which
continued to show a significant difference in favour of
supported employment at 4, 6, 9, 12, 15, and 18
months. This difference remained after exclusion of
the trial that combined supported employment with
assertive community treatment (for example, at 12
months 31% in supported employment and 12% who
received prevocational training; number needed to
treat 5.3, 3.6 to 10.4).27

Discussion
Supported employment was more effective than
prevocational training at helping people with severe
mental illness to obtain competitive employment. This
finding was robust to a sensitivity analysis that excluded
all but the two highest quality trials and was supported
by data for other employment outcomes. Data on clini-
cal and social functioning and costs were inconclusive
but suggested no major differences between supported
employment and prevocational training. The five trials
of supported employment versus prevocational train-
ing showed good recruitment of women, people from
ethnic minorities, and people with schizophrenia (table
2), which suggests that the main finding of the review
can be applied to the general population of patients
with severe mental illness who desire to work. General-
isability is, however, limited by the fact that all the trials
were conducted in the United States. It remains uncer-
tain whether supported employment will be more
effective than prevocational training in countries with
less dynamic economies and dissimilar welfare
structures.

Only one trial compared supported employment
with standard community care. Although this trial sug-
gested that supported employment was superior to
standard community care, its findings are difficult to
interpret as the group receiving supported employ-
ment also received assertive community treatment.

The included trials of prevocational training
compared with standard community care were of lim-
ited quality, and none met the criteria for the sensitivity
analysis. The data available from these trials were
insufficient to make judgments on the effectiveness of
prevocational training over standard community care.
Only two of five trials in this comparison reported data
on the primary outcome of competitive employment.
This omission may reflect selective reporting of results.
Interestingly, clients receiving prevocational training
were significantly less likely to be admitted to hospital
than those receiving standard community care, but
there was heterogeneity with this outcome, and the
finding was not significant when analysed by a random
effects model. Trials of supported employment did not
usually report data on hospital admissions.

With the passing of the Disability Discrimination
Act 1995, the UK government signalled its commit-
ment to helping disabled people return to the

workplace. People disabled by severe mental illness
have particularly high unemployment rates. Our
review indicates that supported employment is a more
effective way of helping such people find competitive
employment than is prevocational training. The UK
government should therefore encourage agencies con-
cerned with vocational rehabilitation to develop and
evaluate supported employment schemes similar to
those in the United States.
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Who retires early from the NHS because of ill health and
what does it cost? A national cross sectional study
Shriti Pattani, Nick Constantinovici, Siân Williams

About one million people are employed by the NHS in
England and Wales, 96% of whom belong to the NHS
occupational pension scheme.1 The scheme allows early
retirement because of ill health for employees “incapa-
ble of discharging efficiently the duties of their employ-
ment by reasons of permanent ill-health or infirmity of
mind or body.” There is no requirement for the
employer to attempt to offer a more suitable job. This
study estimates the magnitude of the problem in terms
of annual rates of retirement because of ill health, the
direct cost to the NHS Pensions Agency, and whether
this ill health is caused by work.

Participants, method, and results
We examined retirement forms for the first 2000 of
5469 applicants from England and Wales who were
granted retirement during 1998-9 because of ill
health.1 Complete data were obtained on 1994 of

them. Their mean age was 51.6 years (SD 7.4 years)
and 72% were female. The commonest reasons for
retirement because of ill health were musculoskeletal
(49%), psychiatric (20%), and cardiovascular conditions
(11%). The table shows inverse linear trends (P < 0.001)
in the frequency of musculoskeletal and psychiatric
diagnoses across occupational groups, musculoskeletal
disorders being relatively more common in jobs likely
to have a higher manual element (table).

We asked our sample about their length of NHS
service and whether they believed their ill health was
caused by work. Their views were compared with the
answers given by their managers to a similar question
on the form for retirement from ill health. Of the 1317
retired workers who replied, 87% had worked in the
NHS for at least 10 years (mean 21.2 (9.1) years).
Almost half of those who retired because of
musculoskeletal or psychiatric conditions (43% in both
cases) thought their ill health was caused through

Details of how NHS
pensions are
calculated are given
on the BMJ’s
website. This article
is part of the BMJ’s
trial of open peer
review, and
documentation
relating to this also
appears on the
website

Type of medical condition and rates of retirement because of ill health for 1998-9 in England and Wales, by occupation. Values are
numbers (percentages) unless stated otherwise

Occupational group

Reason for retiring because of ill health (study sample) Total NHS employees

Musculoskeletal Psychiatric Cardiovascular Other Total
Retired

workers*
Retirement rate†

(per 1000)

Ambulance workers 65 (68) 12 (13) 6 (6) 12 (13) 95 (5) 261 15.1

Healthcare assistants or support 339 (57) 61 (10) 77 (13) 117 (20) 594 (30) 1631 13.0

Nurses or midwives 364 (50) 144 (20) 70 (9) 153 (21) 731 (36) 2005 4.5

Technical or professional staff 42 (45) 25 (27) 4 (4) 23 (24) 94 (5) 257 2.0

Administration or estates staff 118 (38) 94 (30) 31 (10) 66 (22) 309 (15) 847 4.0

Doctors or surgeons 33 (27) 40 (33) 20 (17) 28 (23) 121 (6) 331 4.9

Other 22 (44) 13 (26) 7 (14) 8 (16) 50 (3) 137 NA‡

Total 983 (49) 389 (20) 215 (11) 407 (20) 1994 (100) 5469 5.5

*Obtained by applying the percentage distribution of occupational groups from our sample to the total number of retired workers (5469) reported for 1998-9.1

†Obtained by dividing the number of people retired from each occupational group by the corresponding NHS workforce as at September 19972-4: ambulance
workers, 17 246; healthcare assistants/support staff, 125 101; nurses/midwives, 448 518; technical/professional staff, 128 698; administration/estates staff, 209 616;
doctors/surgeons, 67 192.
‡Denominators not available.
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