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Background. Little isknownabout theeconomicbenefitsofcognitive remediationandsupportedemployment (CR + SE).The
present study aimed to investigate the cost-effectiveness of CR + SE compared with traditional vocational services (TVS).

Method. Individualswithmental illness and low cognitive functionwere recruited at six sites in Japan. A total of 111 partici-
pantswere randomlyallocated to theCR + SEgroupor theTVSgroup.Clinical andvocationaloutcomeswere assessedat base-
line and 12-month follow-up. Service utilizationdatawere collectedmonthly. Thedata onoutcomes and costswere combined
to examine cost-effectiveness.

Results. The data were obtained from a total of 92 participants. The CR + SE group resulted in better vocational and clinical
outcomes (employment rate, 62.2%; work tenures, 78.6 days; cognitive improvement, 0.5) than the TVS group (19.1%, 24.9
days and 0.2). There was no significant difference in mean total costs between the groups (CR + SE group: $9823, S.D. =
$6372,TVSgroup:$11 063, S.D. = $11 263)withandwithoutadjustment for covariates.However,meancost formedical services
in theCR + SEgroupwas significantly lower than that in the TVSgroupafter adjusting covariates (Β =−$3979, 95%confidence
interval−$7816 to−$143, p = 0.042). Cost-effectiveness acceptability curves for vocational outcomes illustrated the high prob-
abilities (approximately 70%) of the CR + SE group beingmore cost-effective than TVSwhen society is not willing to pay add-
itional costs.

Conclusions. CR+ SE appears to be a cost-effective option for peoplewithmental illnesswho have low cognitive functioning
when compared with TVS.
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Introduction

Employment of people with mental illness has become
a global concern in the 21st century. Over the last two
decades, evidence has accumulated on the effects of
supported employment, particularly the individual
placement and support (IPS) model, mainly across
Western countries (Bond et al. 2012; Kinoshita et al.
2013). However, on average, around half of individuals
in the past studies gained their employment even in
the IPS model (Bond et al. 2012). Therefore, clinicians
and researchers have sought more effective services

for people with mental illness, particularly those with
low cognitive functioning (McGurk & Mueser, 2004;
Tsang et al. 2010). A recent meta-analysis and a recent
randomized controlled trial (RCT) emphasized that
cognitive remediation and supported employment
(CR + SE) has greatly boosted these individuals’ voca-
tional outcomes (Chan et al. 2015; McGurk et al.
2015). No existing studies, however, have examined
the cost-effectiveness of this approach, even though re-
cent trial-based studies on economic evaluation have
separately reported positive results for supported em-
ployment and heterogeneous findings for cognitive re-
mediation (Patel et al. 2010; Heslin et al. 2011; Knapp
et al. 2013; Hoffmann et al. 2014; Reeder et al. 2014).
The lack of such data on CR + SE may be a substantial
obstacle for practitioners and policy makers consider-
ing implementation of these services. The present
study aimed to assess the cost-effectiveness of a CR +
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SE programme on vocational outcomes and cognitive
function for people with mental illness and low cogni-
tive function, compared with traditional vocational
services (TVS).

Method

Design

We conducted an individual-level unblindedRCTwith a
parallel-groupdesignand1:1 allocation ratioat six sites in
Japan. The trial included two arms (CR + SE group v.
treatment-as-usual group). Outcome assessment for this
economic evaluation took place at baseline and at follow-
up 12 months after baseline. All sites were located in
urban areas in four Japanese prefectures: Tokyo, Chiba,
Miyagi and Kyoto. This study was approved by the
Research Ethics Committee at the National Centre of
Neurology and Psychiatry (no. A2011-024).

Participants

The eligibility criteria for study participants were as fol-
lows: (1) hospital out-patients at one of the six sites; (2)
age 20–45 years; (3) diagnosis of schizophrenia, major
depression or bipolar disorder (International
Classification of Diseases-10); (4) cognitive dysfunction,
with scores for the verbal fluency or coding subscales of
the Brief Assessment of Cognition in Schizophrenia
Japanese language version (BACS-J) at least –0.5 stand-
ard deviations below the average score of a healthy
population (Keefe et al. 2004; Kaneda et al. 2007); and
(5) unemployment. The potential participants were
given a full description of the study and the ethical
issues involved, and written informed consent was
obtained.

Sample size

The sample size calculation was conducted based on a
past study which reported a 33% difference in the em-
ployment rate between the supported employment
group and a control group (Oshima et al. 2014).
Detecting this difference with 90% power at a 5% sign-
ificance level (two-sided) would require 43 people in
each group. With a 20% attrition rate, the final estima-
tion was approximately 52 in each group (104 in total).

Randomization

After participant recruitment and baseline BACS-J
were complete, the research manager (S.S.), who was
independent from the study interventions and ana-
lyses, randomized participants with stratification by
sex (male v. female) and the score bands of the
BACS-J (<−0.5 S.D. v. 5−0.5 S.D.). The research man-
ager informed case managers in each site about the

result of randomization. Then, the case managers
informed individual participants about their allocation
(CR + SE group or TVS group). Due to the nature of
this study, blinding of allocation was impossible for
participants and service providers.

Interventions

The participants in the CR + SE group received cogni-
tive remediation in psychiatric day-care or community
employment service agencies during the first 3 or 4
months. Psychiatric day-care is one of the services
commonly used by people with mental illness in
Japan; it generally provides social skills, recreation
and a daytime place to stay, but does not focus on em-
ployment services, acute care to prevent hospital ad-
mission, or care for only people with severe mental
illness. Community employment service agencies, in
general, provide a long-term group-based work readi-
ness training for people with mental illness before they
undergo a job search, and are not integrated with med-
ical services. Whether the intervention sites provided
CR + SE through psychiatric day-care or community
employment service agencies depended on which
kind of services the hospitals, where the participants
were recruited, already had in each site.

A cognitive remediation programme based on the
‘Thinking Skills for Work Program’ (McGurk et al.
2005) and our previous study (Sato et al. 2013) was con-
structed using CogPack software (Marker, 2014). The
programme involved two CogPack sessions per week
over 12 weeks (24 sessions in total); tasks included
those focusing on attention, concentration, psycho-
motor speed, learning, memory and executive func-
tions. In addition, after one of CogPack session each
week, participants engaged in hour-long verbal
group sessions (total: 12 sessions) during which they
discussed the importance of cognitive skills, perform-
ing activities of daily living and the development of
compensatory strategies for managing persistent cog-
nitive problems (Sato et al. 2013). The verbal sessions
aimed at linking the gap between individuals’ learning
outcomes in the computer-based cognitive remediation
programme and social/employment skills in their lives
(Mogami, 2007).

Supported employment services were provided to
participants after completion of cognitive remediation.
In this study, these services partly incorporated the ser-
vice principals of the IPS model (Becker & Drake,
2003); for example, place-then-train approach, employ-
ment specialists in treatment teams, services based on
individuals’ preferences and time-unlimited support.
The services particularly included strength-based as-
sessment, outreach services for living and work sup-
port, rapid job-search, family support and support
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for job continuation. Strictly, our supported employ-
ment programme was not IPS model due to unique
employment laws in Japan, and we did not use the
IPS fidelity scale. As an example of the way in which
our programme differed, IPS staff directly contacted
employers regarding job development and job place-
ment. However, in Japan, one must be legally permit-
ted to negotiate with companies concerning job
development and placement for job-seekers (e.g. staff
in unemployment offices), and thus staff in this study
often introduced companies to their users through un-
employment offices. During the study period, the staff
in the CR + SE group received the 1-day training for
five times to learn skills for cognitive remediation
and supported employment.

In the TVS group, participants received the usual
employment services currently used in Japan; these
are based on the brokerage care management model.
In this group, the care managers in the hospitals met
the participants at least once a month and engaged
with them and with community facilities that provided
the traditional employment services. Most such facil-
ities in Japan employ the train-then-place/step-wise
model that attempts to improve work-readiness in
people with mental illness and supplies training and
simple tasks before actual job hunting. To avoid con-
tamination between groups, the participants in the
TVS group could not use psychiatric day-care/commu-
nity employment service agencies providing CR + SE in
each area during the study period.

Economic evaluation and perspectives

The economic evaluation was conducted from the per-
spective of a health care and social service system.
These include the costs of hospital care, social services
and (local) government services.

Vocational and clinical outcomes

The employment status and work tenures (days) of each
participant were tracked daily or monthly by the care
manager during the 12-month follow-up, using moni-
toring worksheets and the Client Service Receipt
Inventory-Japanese version (CSRI-J) (Yamaguchi et al.
2012). The secondary outcome of this study, the cogni-
tive function of participants, was evaluated using the
BACS-J at baseline and at 12-month follow-up. A com-
posite score was used to present the BACS-J results,
since this is a standard international method and pro-
vides more readily understandable results than the
BACS raw score. Each category score was standardized
based on the mean score in a healthy population; this
indicates the difference between the sample score and
a mean score of ‘1’, which represents a healthy popula-
tion (Keefe et al. 2004; Kaneda et al. 2007). The composite

score was then calculated by summing each standar-
dized category score. We also assessed the baseline
and 12-month scores of the Positive and Negative
Syndrome Scale (PANSS), Hamilton Rating Scale for
Depression (HAM-D) and Global Assessment of
Functioning (GAF), in order to show the clinical condi-
tion of participants (Hamilton, 1960; Kay et al. 1987;
American Psychiatric Association, 1994). Clinical out-
comes were assessed by participants attending doctors
or trained psychologists at each site, none of whom
was masked to allocation concealment.

Measures for use of services and cost

The medical receipts for cost of medical services were
collected monthly by the research collaborators, who
were masked to the group allocation. In Japan, the
price of medical services and medications are statutor-
ily recorded in patients’ medical receipts. The data of
other service utilizations were collected by individuals’
care managers using the CSRI-J during monthly inter-
views. The CSRI-J collects data on not only vocational
outcomes but also a wide variety of service utiliza-
tions, including social services (e.g. community em-
ployment services such as supported employment
and TVS, community living support and accommoda-
tion), other services from public sectors and the use of
medical services in hospitals/clinics from which we
could not obtain participants’ medical receipts. In add-
ition, the staff who provided supported employment
services recorded the times and hours of activities
that they could not bill for under relevant laws. For ex-
ample, the current Japanese law on social services only
covers the fees of follow-up services within 6 months
after individuals are employed.

Costs of medical services and medications for psy-
chiatric symptoms and side effects were computed
using participants’ medical receipts as required by
the National Health Insurance (Ministry of Health,
Labour and Welfare, 2012b). Social services including
employment services were valued using unit costs
derived from the Services and Supports for Persons
with Disabilities Act (SSPDA), financial year 2012
(Ministry of Health, Labour and Welfare, 2012a).
These costs include the elements for salaries, over-
heads and training. As the cognitive remediation was
performed by psychiatric day-care or community em-
ployment service agencies, the utilization costs of
these services (agencies) were applied to the cost of
cognitive remediation.

With regards to information on unit costs that staff
or organizations could not obtain under current laws,
we applied the appropriate unit cost information spe-
cified in the National Health Insurance and the
SSPDA (Ministry of Health, Labour and Welfare,
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2012a, b). In addition, for costs of services from public
sectors (e.g. city office, local government and public
unemployment office), we estimated the cost per
hour based on the average salaries earned by public
officers of average age in Japan (National Personnel
Authority, 2013).

Statistical analysis

To assess group or site differences in sample character-
istics and outcomes at baseline and 12-month follow-up,
we used the χ2 test, Fisher’s exact test and t test. In add-
ition, we conducted logistic regression adjusting for site
and baseline GAF score. To estimate the overall effects
of CR + SE on the BACS-J, GAF and PANSS, we con-
ducted a linear mixed model with restricted maximum
likelihood (REML) adjusting for time, site, baseline score
of each measure and baseline GAF score. Due to the
small sample size, we conducted a repeated-measures
analysis of variance for HAM-D. We also compared
the mean change over time in each group’s BACS-J com-
posite score for cost-effective analysis.

All costs are presented in US dollars ($1 = 119
Japanese Yen on 1 September 2015). The means and
standard deviations of the costs in each group were
calculated at 12-month follow-up. The mean total
cost, medical cost, intervention cost and cost of other
services were compared between groups using mean
differences and 95% confidence intervals (CIs), which
were estimated from non-parametric bootstrap regres-
sions (1000 repetitions). We conducted two regression
models, one without adjustment and another with ad-
justment for several covariates, namely the cost of the
first month excluding intervention costs, sites, and
the following other variables which might be asso-
ciated with vocational outcomes according to a past
meta-analysis: age, sex, diagnosis, years of education,
working experience and baseline BACS-J and GAF
scores (Tsang et al. 2010). The latter model constitutes
a sensitivity analysis of economic evaluations to
show the cost differences between the groups and the
probabilities of CR + SE being cost-effective after con-
trolling for covariates (McCrone et al. 2010).

We also calculated incremental cost-effectiveness
ratios (ICERs), which demonstrate the relationships be-
tween costs and employment rates (an additional 1% of
people who worked at least 1 day), mean employment
tenure (an additional day of work tenure) and mean im-
provement in BACS-J composite score (a change of 0.1
illustrated improvement). Each ICER was calculated as
the difference in mean costs between the two groups
divided by the difference in group outcomes.

Cost-effectiveness acceptability curves using the net
benefit approach were employed to test sampling un-
certainty in the probability that CR + SE is a cost-

effective option when levels of willingness to pay
vary for an additional unit improvement (Löthgren &
Zethraeus, 2000). This approach shows the theoretical
value (λ) that society is willing to pay for an additional
unit of vocational and cognitive function benefit
gained by CR + SE. The net benefit to society can be
expressed as:

Net benefit = (λ× E) − C,

where E is the effectiveness of outcomes and C is the
service cost. To select λ, net benefits were estimated
for all participants in the analysis assuming different
values ranging from $0 to $300 in $10 increments for
a 1% increase in the number of people working and
an additional day of work tenure, and from $0 to
$2000 in $100 increments for a 0.1 mean improvement
of the BACS-J composite score. We calculated the net
benefit values for each individual with a range of λ
for each outcome. Then, coefficients for differences in
net benefit values between the groups were derived
from bootstrapped linear regressions (1000 repetitions)
stratified by group. The proportion of the resulting
coefficients greater than zero, presenting the probabil-
ity that CR + SE was the optimal choice, was calculated
for each λ. Cost-effectiveness acceptability curves were
produced by plotting these probabilities. The regres-
sion models with covariate adjustments were per-
formed as the secondary analysis. We also conducted
a regression analysis with covariate adjustment using
only the schizophrenia subsample. The third author
(N.H.), who was masked to the group allocation, con-
ducted all the analyses using Stata version 13 (USA).

Ethical standards

All procedures contributing to this work comply with
the ethical standards of the relevant national and insti-
tutional committees on human experimentation and
with the Helsinki Declaration of 1975, as revised in
2008.

Results

Participants

A total of 111 individuals with severe mental illness
were randomly allocated to either the CR + SE group
(n = 57) or the TVS group (n = 54), and 47 participants
in each group were followed up for 12 months (attrition
rates: 18% and 13%, respectively). In term of available
data for those who dropped out (n = 3), their character-
istics and most of the baseline scores of clinical mea-
sures were not significantly different from the entire
participant group. Their baseline score of just the
PANSS negative domain (21.67, S.D. = 9.29, t =−2.17,
p = 0.032) was significantly higher than that of the
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whole sample. Cost data for 45 participants in the CR +
SE group and 47 in the TVS group were available for
economic analysis (Fig. 1). All the CR + SE group parti-
cipants who were included in the analyses at least
attended 80% of the sessions for the cognitive remedi-
ation programme, although four took 5 months to com-
plete the programme. In addition, since five
participants did not attend the BACS-J at 12-month
follow-up, 87 participants were included in the eco-
nomic analysis when using the BACS-J.

Table 1 shows participants’ sociodemographics and
clinical conditions. In both groups, approximately
60% were males, and over 80% (n = 80) were diag-
nosed with schizophrenia. The mean age was ap-
proximately 35 years old. The GAF score (54.43, S.D.
= 11.23) in the TVS group was significantly higher
than that in the CR + SE group (49.73, S.D. = 8.12,
t =−2.288, p = 0.025). There were no significant differ-
ences in other sample characteristics or clinical condi-
tions between the randomization arms at baseline
(Table 2).

Outcomes

As shown in Table 2, the employment rate during the
study period [number of people working (n) = 28,

62.2%] was significantly higher in the CR + SE group
than in the TVS group (n = 9, 19.1%, χ2 = 17.739, p <
0.001) (odds ratio = 11.06, 95% CI = 3.53 to 34.62, p <
0.001 after controlling for site and baseline GAF
score). The mean work tenure in the CR + SE group
(78.62 days, S.D. = 88.44) was also longer than in the
TVS group (24.87 days, S.D. = 66.28). Over 12-month
follow-up, there were significant improvements in the
BACS-J composite score (B = 0.21, 95% CI 0.11–0.31, p
< 0.001) in the CR + SE group relative to the TVS
group. The CR + SE group exhibited a mean improve-
ment in the BACS-J composite score of 0.32 relative
to the TVS group (CR + SE: 0.55, TVS: 0.23, 95% CIs
0.12–0.52, t = 3.191, p = 0.002). In terms of site differ-
ences in outcomes, only the employment rates in the
CR + SE group significantly differed between sites (χ2

= 11.423, p = 0.044). Detailed information on vocational
outcomes and cognitive outcomes at each site is shown
in online Supplementary Table S1. In the schizophrenia
subsample, data were derived for employment rate
[CR + SE: number of people working (n) = 24, 63.2%;
TVS: n = 8, 19.0%], mean work tenure (CR + SE: 82.8
days, S.D. = 90.5; TVS: 23.3 days, S.D. = 64.7), and mean
improvement in the BACS-J (CR + SE: 0.56; TVS:
0.28). Detailed information on the schizophrenia sub-
sample is shown in online Supplementary Table S2.

Fig. 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram. BACS-J, Brief Assessment of Cognition in
Schizophrenia Japanese language version.
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Cost

The two groups showed different patterns in service
use over the follow-up period (online Supplementary
Table S3). Basically only the CR + SE group utilized
psychiatric day-care as an intervention site, with a
mean of 17.0 times (S.D. = 24.9) compared with 0.4
(S.D. = 1.3) in the TVS group. The mean number of in-
patient night stays were 2.3 (S.D. = 10.2) in the CR + SE
group and 16.5 (S.D. = 50.9) in the TVS group, respect-
ively. The re-hospitalization rates were 6.7% (n = 3)
in the CR + SE group and 17.0% (n = 8) in the TVS
group.

The total costs and the costs for each category are
summarized in Table 3. The total mean cost in the
CR + SE group ($9823, S.D. = $6372) was lower than
that in the TVS group ($11 063, S.D. = $11 263). This dif-
ference was not statistically significant, even after
adjusting for covariates (B =−$1640, 95% CI −$5559
to $2279, p = 0.412). A clear difference was seen in the
mean cost of medical services between the groups
(B =−$3979, 95% CI =−$7816 to −$143, p = 0.042,
adjusted for covariates), due to the costs of in-patient
services (CR + SE: $560, TVS: $3578). The mean inter-
vention cost ($4202) in the CR + SE group was slightly
higher than that in the TVS group ($2915), although
the employment service cost was very similar between
the groups (CR + SE: $2850, TVS: $2915). Detailed in-
formation about monthly costs is shown in online
Supplementary Tables S4 and S5. The total mean

costs in the schizophrenia subsample were $9722
(S.D. = $6548) in the CR + SE group and $11 750 (S.D. =
$11 677) in the TVS group.

Cost-effectiveness

The CR + SE group was dominant for employment rate
(ICER =−$29), employment tenure (ICER =−$23), and
the 0.1 improvement in the BACS-J (ICER =−$387), com-
pared with the TVS group. Figs 2–4 show cost-
effectiveness acceptability curves for each outcome.
With an x axis value of zero, the cost-effectiveness accept-
ability curves for gaining an additional 1% of people
working and an additional work day show around a
70% likelihood of the CR + SE being more cost-effective
than the TVS group. In the schizophrenia subsample,
there is over an 80% likelihood of the CR + SE being
more cost-effective for gaining an additional work day,
with no additional payment. In each curve (no adjust-
ment, adjustment for covariates, and schizophrenia sub-
sample adjusting for covariates), there is also a
likelihood of over 95% of the CR + SE group being more
cost-effective, with a threshold value of $30–$40 for a
1% increase in the number of people who work, and a
threshold value of $20–$40 for an additional day of
work tenure.

The cost-effectiveness acceptability curve for the
BACS-J illustrated a 71% likelihood of the CR + SE
group being more cost-effective if people place a
zero value on a unit improvement in the BACS-J

Table 1. Demographics and clinical conditions at baseline for participants

CR + SE (n = 45) TVS (n = 47) Statistical test p

Sex, n (%)
Male 27 (60.0) 30 (63.8) χ2 = 0.143 0.705
Female 18 (40.0) 17 (36.2)

Mean age, years (S.D.) 34.84 (7.07) 34.49 (6.84) t = 0.245 0.807
Diagnosis, n (%)
Schizophrenia 38 (84.4) 42 (89.3) Fisher’s exact = 0.724
Depression 4 (8.9) 3 (6.4)
Bipolar 3 (6.7) 2 (4.3)

Mean duration of education, years (S.D.) 14.56 (2.68) 13.97 (2.16) t = 0.962 0.339
Work in the past year, n (%)
Worked, more than 30 days 13 (28.9) 14 (29.8) χ2 = 0.009 0.925
Not worked 32 (71.1) 33 (70.2)

Use of accommodation service, n (%)
Use 4 (8.9) 1 (2.1) Fisher’s exact = 0.198
Non-use 41 (91.1) 46 (97.9)

Mean CPZ eq, mg, for medication per daya (S.D.) 585.10 (652.17) 529.72 (544.86) t = 0.443 0.659

CR + SE, Cognitive remediation and supported employment; TVS, traditional vocational services; S.D., standard deviation;
CPZ eq, chlorpromazine equivalents.

a Mean of CP per day was only calculated from participants with a diagnosis of schizophrenia (n = 80).
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Table 2. Vocational and clinical outcomes at baseline and 12-month follow-up

CR + SE TVS

Baseline
12-month
follow-up Baseline

12-month
follow-up

n Mean (S.D.) n Mean (S.D.) n Mean (S.D.) n Mean (S.D.) Statistical tests and effect sizes

In competitive employment, n
(%)a

45 28 (62.2) 47 9 (19.1) χ2 = 17.739, p < 0.001; ORb = 11.06 (95% CI 3.53–34.62)

Average employment tenure,
days

45 78.62 (88.44) 47 24.87 (66.28) t Testc: t = 3.308, p = 0.001; d = 0.69 (95% CI 0.27–1.11)

BACS-J 45 −1.12 (0.61) 44 −0.57 (0.73) 47 −1.28 (0.82) 43 −1.05 (0.83) Treatment effectd,e: B = 0.21 (95% CI 0.11–0.31), p < 0.001; Cohen’s
f 2 = 0.11

GAF 45 49.73 (8.12) 44 56.82 (10.62) 47 54.43 (11.23) 45 54.84 (10.98) Treatment effectd,e: B = 1.82 (95% CI −0.36 to 3.99), p = 0.101; Cohen’s
f 2 = 0.01

PANSS positive 38 13.97 (4.82) 37 13.03 (4.80) 42 13.21 (4.76) 40 13.78 (4.62) Treatment effectd,e: B =−0.51 (95% CI−1.44 to 0.42), p = 0.283; Cohen’s
f 2 =−0.01

PANSS negative 38 15.63 (5.05) 37 14.38 (4.23) 42 14.57 (4.95) 40 15.25 (4.22) Treatment effectd,e: B =−0.44 (95% CI−1.46 to 0.68), p = 0.393; Cohen’s
f 2 =−0.01

PANSS general 38 31.84 (9.01) 37 30.57 (8.91) 42 30.36 (7.84) 40 31.33 (8.65) Treatment effectd,e: B =−0.62 (95% CI−2.35 to 1.11), p = 0.485; Cohen’s
f 2 =−0.01

PANSS total 38 61.45 (16.55) 37 57.97 (16.40) 42 58.14 (15.37) 40 60.35 (15.59) Treatment effectd,e: B =−1.59 (95% CI−4.82 to 1.63), p = 0.332; Cohen’s
f 2 =−0.01

HAM-D 7 12.86 (4.70) 7 8.57 (3.99) 5 12.00 (7.03) 5 9.00 (4.74) Group × timef: F1,10 = 0.128, p = 0.739; Cohen’s f = 0.01

CR + SE, Cognitive remediation and supported employment, TVS, traditional vocational services, S.D., standard deviation; OR, odds ratio; CI, confidence interval; BACS-J, Brief
Assessment of Cognition in Schizophrenia Japanese language version; GAF, Global Assessment of Functioning; PANSS, Positive and Negative Syndrome Scale; HAM-D, Hamilton
Rating Scale for Depression; REML, restricted maximum likelihood.

a Competitive employment: number of people who worked at least 1 day.
b OR was estimated form logistic regression adjusting for the site and the baseline score of GAF.
cMann–Whitney test also found a significant difference (z = 4.069, p < 0.001).
d B for the BACS-J and PANSS were estimated from linear mixed model with REML adjusting for time, the sites, the baseline GAF score and the baseline score of each outcome

measure.
e B for GAF were estimated from linear mixed model with REML adjusting for time, the sites and the baseline GAF score.
f F value and p value were estimated from one-way repeated-measures analysis of variance and effect size was estimated for group× time interaction.
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Table 3. Mean costs ($) of the CR + SE and the TVS over 12 months

CR + SE (n = 45) TVS (n = 47)
Non-adjusted Adjusted for covariates

Costsa Mean (S.D.) Mean (S.D.) MDb (95% CI) p MDb (95% CI) p

Total cost 9823 (6372) 11 063 (11 263) −1240 (−4965 to 2486) 0.514 −1640 (−5559 to 2279)c 0.412
Medical services 3934 (3655) 6616 (10 646) −2682 (−5915 to 550) 0.104 −3979 (−7816 to −143)d 0.042
Out-patient care 917 (725) 755 (557)
In-patient care 560 (2765) 3578 (9920)
Medication 2457 (2361) 2283 (2437)

Interventions 4202 (3724) 2915 (4398) 1287 (−421 to 2995) 0.140 440 (−981 to 1861)d 0.544
Cognitive remediation 1352 (1352)
Supported employment/traditional vocational services 2850 (2741) 2915 (4398)

Other social services 1687 (3647) 1532 (2961) 156 (−1240 to 1551) 0.827 622 (−331 to 1574)d 0.201
Sheltered workshop: over minimum wage 368 (1462) 210 (1320)
Sheltered workshop: under minimum wage 86 (580) 709 (2287)
Other community services 491 (1909) 249 (684)
Other services from public sectors 125 (199) 165 (309)
Accommodation 617 (2255) 199 (1251)

CR + SE, Cognitive remediation and supported employment; TVS, traditional vocational services; S.D., standard deviation; MD, mean difference; CI, confidence interval; GAF, Global
Assessment of Functioning; BACS-J, Brief Assessment of Cognition in Schizophrenia Japanese language version.

a $1 = ¥119 (1 September 2015).
bMD = B estimated from non-parametric bootstrap regression.
c Covariates: sites, age, sex, diagnosis, education years, working experience, baseline BACS-J score, baseline GAF score, and the first month cost excluding intervention for total cost.
d Covariates: sites, age, sex, diagnosis, education years, working experience, baseline BACS-J score, baseline GAF score, and the first month costs of medical services, interventions

or other social services.
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composite score. These probabilities increased (78%
with $0) after adjusting for covariates, and improved
(89% with $0) in the schizophrenia subsample after
adjusting for covariates. For all three curves, the prob-
ability of CR + SE being a more cost-effective option
reaches 95% if society is willing to pay $300–$800 to
improve cognitive function by 0.1 on the BACS-J com-
posite score.

Discussion

Effects and costs of services

Although there was a difference in the employment
rate between the sites, CR + SE appears overall to
yield good vocational outcomes and financial benefits
during 12-month follow-up in Japan even among peo-
ple with mental illness and cognitive impairment. In

Fig. 2. Cost-effectiveness acceptability curves for employment rate showing probabilities that cognitive remediation and
supported employment (CR+SE) are more cost-effective than traditional vocational services.

Fig. 3. Cost-effectiveness acceptability curves for job tenure showing probabilities that cognitive remediation and supported
employment (CR+SE) are more cost-effective than traditional vocational services.
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particular, the TVS group had high costs of medical
services that were obviously due to the cost of in-
patient care. While employment can be an indicator
of recovery (Thornicroft & Slade, 2014), it may be chal-
lenging for individuals with mental illness, particular-
ly those with cognitive impairment (Tsang et al. 2010).
Past RCTs reported the effects of supported employ-
ment in preventing hospital admission (Heslin et al.
2011; Hoffmann et al. 2014). Likewise, this study
showed that CR + SE, which in combination provided
cognitive training, employment services and living
support, also seemed to be effective in the prevention
of hospitalization, thus reducing costs.

Regarding intervention costs in this study, the CR +
SE approach would be more costly than TVS, although
similar costs were reported when excluding the cogni-
tive remediation costs. Presumably the cost of cogni-
tive remediation in this study would be higher than
in real-life settings. In this study, the participants
received supported employment services after comple-
tion of cognitive remediation. This indicates that the
subjects participated in almost all cognitive remedi-
ation sessions. However, it is expected that users in
real-life settings concurrently receive cognitive remedi-
ation sessions and supported employment services to
encourage early employment. Thus, some would be
successfully employed before the completion of all cog-
nitive remediation sessions and may be unable to at-
tend psychiatric day-care or community employment
service agency due to their new work obligations.
This may lead to a reduction in the number of cogni-
tive remediation sessions that some users receive,

and accordingly to a lower cost of cognitive remedi-
ation in actual service settings. In fact, a past RCT
found that the users who did not participate in all ses-
sions of the cognitive rehabilitation and work pro-
gramme had found new employment (McGurk et al.
2005). However, it is also considered that individuals
who do attend a number of cognitive remediation ses-
sions are likely to demonstrate cognitive improvement
(Medalia & Richardson, 2005), which is associated with
vocational outcomes (Tsang et al. 2010). As Keefe et al.
(2012) pointed out, the ideal dose and frequency of
cognitive remediation programmes are still debatable
in real-life settings, and further research is needed to
confirm the costs of providing concurrent CR + SE.

The site differences in employment rates in the CR +
SE group may be attributed to variations in service
quality of supported employment, rather than cogni-
tive remediation, because there were no significant dif-
ferences in cognitive improvement between the sites.
Two recent studies revealed that when the quality of
employment services provided after (or with) cognitive
remediation was not high, such services did not pro-
duce good vocational outcomes, compared with the
control group (Sato et al. 2013; McGurk et al. 2016).
Although we provided the short-term training for
staff in the CR + SE group, this may have been insuffi-
cient to result in effective SE at all sites.

Acceptability

The cost-effective acceptability curves suggest that
there are relatively high probabilities (over 70%) of

Fig. 4. Cost-effectiveness acceptability curves for Brief Assessment of Cognition in Schizophrenia Japanese language version
(BACS-J) one-unit improvement showing probabilities that cognitive remediation and supported employment (CR+SE) are
more cost-effective than traditional vocational services.
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CR + SE being a cost-effective option for vocational
outcomes and cognitive function, even if policy makers
initiate no additional budget increases. Additionally,
these probabilities rise to over 95% if policy makers
are willing to pay less than $40 for an additional 1%
of people working and an additional day of work ten-
ure, and $800 for improvement in cognitive function
for a year even after adjusting for potential confoun-
ders. These data indicate that CR + SE is affordable,
even in a Japanese setting.

The probabilities for each outcome in the schizo-
phrenia subsample were slightly improved compared
with the whole sample when the values of society’s
willingness to pay were zero. Cognitive remediation
has been developed mainly to target individuals with
schizophrenia (Chan et al. 2015). In addition, cognitive
impairment associated with negative symptoms in
schizophrenia is likely to be more severe than in
other disorders (Bora et al. 2009). Bell et al. (2014) also
found that CR + SE was particularly effective in people
with schizophrenia and low quality of life-based com-
munity functioning. Although we did not assess qual-
ity of life and found that the symptom severity (PANSS
score) in this study was lower than that in Bell’s study,
people with schizophrenia are in general likely to have
lower community functioning (Bellack et al. 2007).
These facts suggest that CR + SE may be particularly
cost-effective among people with schizophrenia.

Comparison with past studies

Since this study did not have a control group with par-
ticipants who underwent either only cognitive remedi-
ation or only supported employment, it is important to
compare the present study with past findings. The
average employment rate among those receiving sup-
ported employment was 56% according to a systematic
review (Bond et al. 2012). Adding cognitive remedi-
ation to supported employment was found to be par-
ticularly effective in individuals with mental illness
who failed to respond to supported employment
(McGurk et al. 2005, 2015). Indeed, this combination
programme yielded high employment rates (over
60%) despite the challenges faced by this population.
However, these international findings do not always
apply to Japanese settings. A past RCT in Japan
which assessed supported employment in a commu-
nity sample demonstrated a reasonably high employ-
ment rate (44%) (Oshima et al. 2014), but another
RCT for an assertive community treatment sample
reported a low employment rate (23%) at 12-month
follow-up (Ogawa et al. 2008). In addition, a previous
trial based in Japan which compared CR + SE with
only employment services in people with schizophre-
nia and cognitive impairment reported no differences

in vocational outcomes between the groups (Sato
et al. 2013). This suggests that at least in Japan, the
use of only supported employment or cognitive re-
mediation has limited effect in people with severe
mental illness who probably have cognitive impair-
ment. In other words, the better vocational outcomes
observed in this study compared with past Japanese
studies are probably due to the interaction between
cognitive remediation and supported employment.

With regards to economic benefit, mental health
costs and the cost of supported employment vary con-
siderably between countries (Clark et al. 1998; Dixon
et al. 2002; Patel et al. 2010; Heslin et al. 2011; Knapp
et al. 2013; Hoffmann et al. 2014; Reeder et al. 2014).
The generalizability of the findings in this study may
be limited.

Limitations

The study has limitations. First, our sample size was
calculated based on employment rates from a past
RCT, and may be small for economic evaluation. This
is particularly the case for the schizophrenia sample,
since cost-effectiveness analysis with bootstrap meth-
ods is ideally suitable when the sample size is over
50 and the data have low skewness (Nixon et al. 2010).

Second, no masked assessment was conducted for
outcomes and costs, excluding medical costs; therefore,
there may be an assessor bias. Instead, we could have
ideally obtained complete employment outcomes and
cost data for most participants, since individuals’ care
managers conducted their interviews to collect these
data. It is noted that cost data reliability was better
when data were collected by professionals familiar
with individuals and their community services
(Mirandola et al. 1999).

Third, we did not assess the costs of training CR + SE
staff. The training costs may be slightly underesti-
mated, but the cost of this short training did not appear
to substantially affect the total cost. In addition, we
did not collect pre-randomization costs. It was impos-
sible to control the influence of individual pre-
randomization costs on the total costs in the economic
analyses, although we used the first month’s cost as an
alternate variable to control the influence of the cost of
continuous service use, before and after study partici-
pation, on the total cost.

Fourth, the current study did not employ any mea-
sures for quality-adjusted life years. These limitations
should be addressed in the future to make progress
in this area.

Implications for policy, practice and future research

Employment of people with mental illness is a major
interest of not only users and service providers but
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also policy makers. This study showed that CR + SE
resulted in better vocational and cognitive outcomes
in people with mental illness, with affordable costs
compared with TVS in Japan. In particular, CR + SE
appears to be a cost-effective service for people with
schizophrenia. However, this study did not compare
CR + SE in terms of which provided greater clinical
and economic benefits. Clarifying this issue should
be a goal of future studies.

Supplementary material

The supplementary material for this article can be
found at http://dx.doi.org/10.1017/S0033291716002063
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