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Objectives This study examines the short- and long-term effects of a multidisciplinary preventive program on
perceived work ability in a population with no severe medical problems.

Methods Altogether 859 public sector employees who participated in the program in 1997–2005 and their 2426

propensity-score-matched controls were studied prospectively. Propensity scores for probability of being granted
participation in the program were calculated based on the data on health, health-risk behaviors, and work-related
characteristics that were gathered from repeat responses to a survey, national health registers, and employers’
records. Mean scores of perceived work ability (PWA) and prevalence ratios (PR) of suboptimal PWA were calculated after a short-term (mean 1.7 years, up to 4.6 years) and a long-term (mean 5.8 years, up to 9.2 years) follow-up.

Results No beneficial effects were observed with respect to work ability. In comparison to controls, the par-

ticipants’ risk of suboptimal PWA was actually slightly higher after both the short- [PR 1.23, 95% confidence
interval (95% CI) 1.10–1.39] and long-term (PR 1.18, 95% CI 1.06–1.31) follow-ups.

Conclusions These data suggest that the vocationally oriented multidisciplinary preventive program was ineffective in improving work ability among participants with no severe medical problems.
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Responsible for the loss of almost 10% of the entire gross
domestic product (GDP) in OECD countries, early retirement is a growing threat to the economics of developed
countries (1). Numerous preventive interventions, containing both medical and vocational methods to improve
the work ability of workers, have been suggested for
tackling this threat (2–4). These measures target either
high- or low-risk populations. The difference between
these two approaches can be understood as a difference
between secondary and primary prevention. Secondary
preventive methods are aimed at workers who already
have chronic health problems and a work ability that has
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started to deteriorate. In a low-risk population, however,
there is only a threat of work ability deteriorating, for
example, due to work-related physical or psychological
stress or minor symptoms of health problems, but otherwise the workers are relatively healthy.
Reducing the risk of early retirement due to back
pain is the most common goal of previously reported
studies, with return to work being their most common
outcome (4). The role of psychological factors in the
development of long-term work disability has been
suggested as being even more important than the role
of biomechanical or biomedical factors (3). Therefore,
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the content of the interventions in question usually
follows the multidisciplinary biopsychosocial model,
even though for workers with chronic back pain, adding cognitive behavioral therapy to work conditioning
programs did not show improvements in the effectiveness compared to single-professional physical programs
(5). Probably the most studied type of such prevention
is the work-conditioning program widely used in the
United States (US) since the 1970s (6). While preventive
interventions of work disability have been found to be
potentially effective, there is no agreement on exactly
how “early” the prevention should be applied. Multidisciplinary preventive programs have been reported to be
effective in improving the work ability of persons who
already have substantial health problems (2). Instead,
individually based primary preventive interventions
have been found to have only a limited effect, for example, on musculoskeletal and cardiovascular diseases (7,
8). However, it has been suggested that interventions
implemented before the occurrence of severe symptoms
of disease and impairment may be effective in preventing the development of persistent work disability (3, 4).
Such interventions may have at least the following two
potential benefits: (i) a direct preventive effect on the
deterioration of work ability and (ii) an indirect influence by releasing limited resources for more effective,
but also more expensive, secondary prevention. Limited
evidence is available for the effectiveness of stress management training interventions to reduce work-related
stress levels (9, 10).
We studied vocationally oriented multidisciplinary
rehabilitation (VOMR), which is a Finnish primary
prevention of work disability method. This program was
invented in the early 1980s as a measure of secondary
prevention, more or less resembling the purposes and
structure of the work-conditioning program. However,
since the later 1980s, it has become a primary form of
prevention, targeting workers who do not have severe
medical problems but may have experienced some minor
symptoms caused by work-related strain. The theoretical
base for this transition is the assumption that intervention is more efficient if it is applied at a very early stage
of disease, before persistent incapacity for work forms.
Existing data on the effectiveness of this program are
limited and inconsistent (11, 12). Previously, we have
found no beneficial effect of VOMR on the sickness
absence or perceived health of rehabilitants (11, 12).
Instead, the VOMR selection process is likely to fail to
recognize workers with higher risks of work disability
and favors those with lower risks (13). Although not
beneficial in terms of general health, the program could
be beneficial in terms of perceived work ability (PWA)
as people with severe illnesses may still use their partial work capacity to work in their specific jobs (14).
Because the prevention program is extremely costly
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(over 30 million euros annually) (15), widely used in
Finland, and specifically tailored to improve work ability rather than general health, it is important to examine
the effects of the program on PWA.
As the program is directed towards the long-term
prevention of work disability, our study aimed to evaluate both the short- and long-term effects of VOMR with
respect to improving PWA in a comparison made with
propensity-score-matched controls who had the same
likelihood of being selected for the intervention as the
cases according to their baseline (pre-rehabilitation)
characteristics.
The conventional matching procedure identifies the
treated and untreated persons by matching them exactly,
for example, according to demographic characteristics
such as gender, age group, and socioeconomic position.
After the matching, these characteristics are distributed
evenly in the groups. This procedure enables the selection to be controlled for only certain variables of the
countless number of observed and unobserved characteristics. A conventional exact-matching procedure
may work sufficiently when the number of variables is
relatively small. However, when there are many matching variables, the list of possible variables is large, the
match is difficult to achieve for each observed variable
(the multi-dimensional problem) (16), and the number
of persons who remain unmatched increases. Propensityscore matching avoids the multi-dimensional problem
as it transforms the matching process into a single
dimensional one (16). The procedure of propensity-score
matching is performed for a single calculated variable:
the propensity score. The calculated propensity score
describes the probability of each person being selected
to the intervention by a large number of baseline characteristics. Propensity-score matching is a good choice for
creating a control group in an epidemiologic study when
true randomization is not possible (17). It is applicable
to large study populations when data on the individuals’
characteristics are gathered before the intervention (18,
19). In contrast to randomization or instrumental variables analysis, propensity-score matching cannot rule
out unmeasured third factors although it provides control
for all of the measured confounders (20).

Methods
Study population
This research was part of the Finnish Public Sector
Study, an on-going prospective cohort study of employees working in 10 municipalities and 21 hospitals. The
study comprises 151 618 employees with a ≥6-month
job contract in any year between 1991–2005. Data
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on psychosocial factors at work, individual factors,
health, and health behaviors have been gathered from
responses to questionnaire surveys. All of the participants have been linked to their employers’ records and
also to national health registers. The Ethics Committee
of the Finnish Institute of Occupational Health (FIOH)
approved the study.
We used data from repeat responses to the same
survey made in 1997–1998, 2000–2002, 2004–2005,
and 2008–2009. First, we included all 53 416 employees who had responded to baseline surveys either in
1997–1998 or 2000–2002 (70% of eligible participants
responded, 81% of whom were women). We included
only those who responded to two consecutive identifiable follow-up surveys in 2000–2002, 2004–2005, or
2008–2009. We excluded all employees who had been
granted any rehabilitation before the baseline survey
(N=4176) or had missing data for any of the matching
variables (N=3856). The potential participants were
anyone who had entered the VOMR program in 1997–
2005 between the baseline and the 1st follow-up survey
(N=1000). This process yielded a sample of 24 100
employees who were eligible for matching (887 cases
and 23 213 controls). Using propensity-score matching,
we identified the study population of 859 participants
and 2426 non-cases of VOMR (figure 1).
Intervention – vocationally oriented multidisciplinary
rehabilitation (VOMR)
VOMR is a multidisciplinary, early preventive program
that targets workplaces and occupations in which workers are subjected to considerable physical, mental, or
social strain that may easily lead to health problems and
a deterioration of work capacity. Its primary aim is the
prevention of work disability. The participants generally
have only minor health problems, as the VOMR selection
criteria include, among others, an absence of recent longterm sick leave or a severe illness decreasing work capacity or any indication of alcohol or drug abuse. In 2010, the
median age of the employees participating in VOMR was
50 years (15). The participants’ need for rehabilitation is
recognized by occupational physicians, and each group
of rehabilitants usually has the same employer and/or
profession. The final acceptance of selected employees is
determined in social insurance offices around the country.
Rejection is relatively rare (<13% of all VOMR applications were rejected in 2010) (15).
At the time of the study in 1997–2005, VOMR was
primarily implemented as an in-patient program that
usually contained three or four periods of in-patient,
extensive, multi-modal, and multi-professional rehabilitation (total: 15–21 days) implemented as group-based
(8–10 persons) supervised activity 4–6 hours per day.
The multi-professional team consisted of a physician,

physiotherapist, psychologist, social worker, and vocational rehabilitation specialist. In addition, a nurse,
occupational therapist, occupational physiotherapist,
and nutritionist were often involved. The modalities
included physiotherapy and physical and psychological
education. All of the activities were directed towards
improving the physical and mental health status of the
participants, enhancing their stress management, and
encouraging a healthy lifestyle (eg, improving dietary
habits and leisure-time physical activity, reducing or
quitting smoking and drinking). The concept of physical
training included an individual assessment of the participants and a plan for exercising at home and during workday breaks as well as during the next in-patient period of
the program. It also included ergonomic education and
exercises performed in groups. Problems at worksites,
such as work-related strain and ways to manage it, were
discussed in group-based sessions with a psychologist,
social worker, and physician. The program required representatives from the worksite (usually a supervisor and
an occupational physician) to participate in joint, 1-day
group sessions. Sometimes the physical work environment was adjusted. Although VOMR is implemented
in different independent rehabilitation facilities, the
Social Insurance Institution of Finland strictly defines
the inclusion criteria, the structure of the program, the
multi-professional team composition, the modalities,
and the assessment tests. The program follows this
pre-determined plan, but the content of the group-based
sessions may differ slightly based on the occupational
characteristics of the participants in the group. Between
the in-patient periods, the participants are expected to
follow an individual exercise program at home, which
usually consists of self-reliant physical activities and
psychological exercises.
The participants do not work during the in-patient
periods, and the entire program is free of charge. The
participants receive a so-called “rehabilitation compensation”, which is about 75% of the participant’s
usual salary (a minimum of 22 euros per workday). The
participants also receive compensation for travelling
expenses. Employers are not financially compensated
for hiring temporary agency workers or substitutes.
Outcome – perceived work ability
PWA was assessed using the first item of the Work
Ability Index (WAI), developed by FIOH and widely
used for >20 years. The index has been found to correlate with the physical and psychological condition
of employees (21, 22). Derived from the (WAI), the
11-point scale has been found to be a reliable and easy
tool; its validity is also comparable with that of the full
WAI (21, 23, 24). The perceived work ability assessment
was based on three repeat responses (at baseline, the end
Scand J Work Environ Health 2013, vol 39, no 1
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Figure 1. Case–control selection flowchart.

of the short-term follow-up 1.7 years later, and the end
of the long-term follow-up 5.8 years later) to a standard
single-item question concerning “current work ability
compared with the lifetime best”, with a possible score
ranging from 0 (“completely unable to work”) to 10
(“work ability at its best”). The score was dichotomized
(0–7 versus 8–10) to differentiate between those with
suboptimal and optimal PWA. To examine whether the
results were dependent on the cut-off point used, we also
used the PWA score as a continuous variable.
Statistical analysis
The control group was selected by the propensityscore matching to approximate the exchangeability
of the comparison groups. The propensity score is the
conditional probability of being assigned “treatment”,
in this case VOMR, given the observed covariates
(18, 19). In other words, this approach ascertains – in
theory – whether the cases and controls differ only in
the receipt of VOMR. Using binary logistic regression
models with “being granted VOMR” (dichotomous
outcome) as the dependent variable, we calculated
propensity scores for all 24 100 employees eligible for
this study (see figure 1). We also included the baseline
self-rated work ability score divided into tertiles (0–7,
8–9, and 10) and 24 other pre-treatment characteristics and their interactions with gender, socioeconomic
status, and age group as dependent variables for all 96
terms in the model. [For the associations between the
baseline characteristics and the subsequent receipt of
VOMR, see Saltychev et al (11).] For each person, the
modeling gives a score ranging from 0–1 (ie, his or her
probability to be a case as a function of the predictor
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terms). Although the distribution of the propensity
scores among the rehabilitants (range 0–0.64) and nonrehabilitants (range 0–0.58) was practically the same, a
very low propensity score (0–0.03) was found for the
majority (71%) of the non-rehabilitants, but for only a
minority (26%) of the rehabilitants (figure 2). Once the
propensity score was estimated, each case was matched
with 1–3 controls (non-VOMR recipients) according to
a predefined caliper width of 0.01, and the unmatched
cases (N=28) were discarded. The balance achieved
by the matching was studied using the Chi-square
test. The case–control selection flow of the study is
presented in figure 1.
Repeated-measures analysis
We applied repeated-measures generalized linear models
using generalized estimating equations (GEE) for calculating the prevalence of suboptimal PWA at baseline
and the follow-up measurements and the corresponding
prevalence ratios (PR) and their 95% confidence intervals (95% CI) using log-binomial regression analysis
(25, 26). Then we calculated the changes in the mean
PWA score and their 95% CI using regression models for the continuous variables. In these models, we
included the main effect of time (3 levels) and group (2
levels) and their interaction term “time × group”. The
interaction tested whether the PR or the mean difference
between the cases and controls were the same at all three
time points. The 1st follow-up survey (short-term followup) averaged 1.7 [standard deviation (SD) 1.02, range
0.003–4.55] years, and the average of the 2nd follow-up
survey (long-term follow-up) was 5.8 (SD 1.14, range
3.01–9.16) years after the intervention.
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Figure 2. Distribution of propensity scores in the participants (case)
and control group.

Sensitivity analyses
To examine the extent to which the results were sensitive
to the method applied, we compared the results obtained
by the propensity-score matching to those obtained by
adjustment. We calculated the changes in the mean
PWA score among the rehabilitants compared with the
changes for all 23 213 eligible non-rehabilitants while
adjusting either for age, gender, and occupational status
(a conventional approach) or for the propensity score.
All of the statistical analyses were performed using
SAS 9.2 software (SAS Institute Inc, Cary, NC, USA).

among the VOMR participants but only by 0.26 (95%
CI 0.20–0.32) points among the controls (P=0.005) at
the short-term follow-up; at the long-term follow-up,
these mean differences were 0.58 (95% CI 0.46–0.69)
and 0.46 (95% CI 0.39–0.53), respectively.
As a sensitivity analysis, we examined how the
results changed when we used both conventional and
propensity score adjustment in a data-set composed
of all 887 rehabilitants and 23 213 eligible non-rehabilitants as our analytical approach (figure 3). After
adjustment for demographics, the mean PWA score had
decreased by 0.42 (95% CI 0.33–0.51) points from the
baseline level among the VOMR participants and by
0.29 (95% CI 0.27–0.31) points among the non-rehabilitants in the short-term follow-up; in the long-term
follow-up, these mean differences were 0.58 (95% CI
0.46–0.69) and 0.53 (95% CI 0.51–0.55), respectively
(time × group interaction P=0.03). After adjustment for
the propensity score, the corresponding mean score differences were 0.42 (95% CI 0.33–0.51) and 0.29 (95%
CI 0.27–0.31) in the short-term follow-up and 0.57 (95%
CI 0.46–0.69) and 0.53 (95% CI 0.50–0.55) in the longterm follow-up, respectively (time × group interaction
P=0.02). Thus, all three approaches gave practically the
same results for the participants (the mean score level
decreased by 0.41–0.42 points on average from the baseline level at the short-term follow-up and by 0.57–0.58
at the long-term follow-up). However, in relation to the
controls, the decline in mean PWA was steeper when
adjustments were used than when propensity-score
matching was used (0.29 versus 0.26 at the short-term
follow-up, and 0.53 versus 0.46 at the long-term followup, respectively).

Results
Data on the baseline characteristics of the participants
were gathered an average of 1.8 (SD 1.1) years before
the intervention (table 1). The mean score of the selfreported baseline PWA was 8.15 for the VOMR participants and 8.17 for the controls (P=0.78). Compared with
that of the controls, the PWA deteriorated more among
the VOMR participants over time, as indicated by a
significant time × group interaction for both the prevalence of suboptimal PWA [chi 2(df)=5.91, P=0.05] and
the mean PWA score [chi 2(df)=6.89, P=0.03]. Although
there was no difference in the prevalence of suboptimal
PWA among the VOMR participants compared with that
of the controls at baseline, suboptimal PWA among the
participants was 1.23 times (95% CI 1.10–1.39) more
likely at the short-term follow-up and 1.18 (95% CI
1.06–1.31) more likely at the long-term follow-up (table
2). Table 2 also shows the mean values of PWA over the
follow-up. Compared with the baseline level, the mean
PWA score decreased by 0.41 (95% CI 0.31–0.57) points

Discussion
In this study during the follow-up of up to 9 years, PWA
declined more among the 859 VOMR program participants than their 2426 propensity-score matched controls.
Most previous reports on the positive effect of multidisciplinary rehabilitation on work ability have evaluated interventions in high-risk populations, where, by
definition, the need for rehabilitation is induced by
functional impairment. Instead, due to the preventive
character of its inclusion criteria, VOMR intervention
is placed on a timeline before the occurrence of impairment or even disease.
One study from Germany reported improvement in
the PWA of ageing bus drivers in a 1-year follow-up
after a health promotion program that was slightly comparable to VOMR (27). In addition, two previous studies
on the effectiveness of VOMR have reported a positive
effect on PWA (28, 29). However, these studies were
Scand J Work Environ Health 2013, vol 39, no 1
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Table 1. Demographic characteristics of the study population. [ISCO=International Standard Classification of Occupations]
Demographics

Participants (N=859)
Mean

Propensity score

0.109

Range

Controls (N=2426)

N

%

Mean

0.002–0.615

Gender
Female
Male

0.093

Range

N

%

0.002–0.623

775
84

90
10

2182
244

90
10

137
523
199

16
61
23

408
1549
469

17
64
19

309
218
41
201
90

36
25
5
23
10

890
597
107
572
260

37
25
4
24
11

Type of employer
Municipality
Hospital district

587
272

68
32

1765
661

73
27

Residential region
Southern Finland
Central Finland
Northern Finland

493
253
113

57
29
13

1436
653
337

59
27
14

662
197

77
23

1889
537

78
22

398
461

46
54

1086
1340

45
55

Age group (years)
≤40
41–50
≥51
ISCO grade
1–2 (managers)
3 (technicians)
4 (clerks)
5 (service workers)
6–9 (manual workers)

Marital status
Married/cohabiting
Single/divorced/widowed
Educational level
No high school
High school

Table 2. The prevalence and prevalence ratios of suboptimal perceived work ability (PWA) and mean score of PWA for the participants
and controls at baseline and during a follow-up. [SD=standard deviation]
Time

Baseline
Short-term a
Long-term b
a
b

Group

Participants
Controls
Participants
Controls
Participants
Controls

Prevalence of suboptimal PWA

Mean score of PWA

Prevalence
(%)

Prevalence
ratio

95% CI

P-value

Mean

SD

P-value

22.1
21.5
33.2
26.9
37.1
31.4

1.03
1.00
1.23
1.00
1.18
1.00

0.89–1.19

0.713
<0.001

1.06–1.31

0.002

1.29
1.37
1.42
1.59
1.62
1.84

0.776

1.10–1.39

8.15
8.17
7.74
7.91
7.57
7.71

0.005
0.052

The short-term follow-up of 1.7 (SD 1.02, range 0.003–4.55) years ended at the time of the 1st follow-up survey.
The long-term follow-up of 5.8 (SD 1.14, range 3.01–9.16) years ended at the time of the 2nd follow-up survey.

limited to short periods of follow-up (up to 1 year) and
small study samples (87–122 participants). The lack of
effectiveness of VOMR found in our present study is in
line with previous reports from this cohort, the finding
being no reduction in the risk of work disability after
VOMR (11, 13).
An inadequate selection of participants is a potential
reason for an observed lack of effectiveness of VOMR.
When rehabilitation is used as a measure of primary prevention, the identification of potential participants with an
increased risk of future work disability is crucial. An individual need for rehabilitation (which is the main criterion
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for participant selection in conventional rehabilitation) is
not applied in VOMR, which is based on the assumption
that work-related strain is enough to lead to the deterioration of work ability (ie, every employee with a stressful
job can be a potential rehabilitant even if no major health
problems exist). Work-related strain is, however, a common finding among the working-age population, and it
is not likely to be the main criterion for defining an individual’s need for rehabilitation. Indeed, earlier findings
suggest that participant selection to VOMR fails to recognize persons with a higher need for rehabilitation, and it
seems to favor those with no risk of work disability (13).

Saltychev et al

Mean score of perceived work ability

8.5

Baseline

Short-term

Long-term

8.25
8
7.75
7.5
7.25
1
0

Control Case
Case
Control
N=23 213n=887
N=887
n=23213

Demographics
Adjusted
demographics
a
(P=0.025
) c)
adjusted
(p=0.025
aa

Control Case
Case
Control
N=23 212 n=887
N=887
n=23213

Propensity
score
Adjusted propensity
score (p=0.023
(P=0.023 ac))
adjusted

Control Case
Case
Control
N=2426 n=
N=859
n=2426
859

Propensity
score
Matched propensity
a c
score (P=0.032
))
matched
(p=0.032

Figure 3. Mean scores and their 95%
confidence intervals of perceived work
ability at baseline and after the short - and
long-term follow-up in the participants
(case) and control group adjusted by
demographics, adjusted by propensity
scores and matched by propensity scores.
The short-term follow-up of 1.7 [standard
deviation (SD) 1.02, range 0.003–4.55)
years ended at the time of the 1st follow-up
survey. The long-term follow-up of 5.8 (SD
1.14, range 3.01–9.16) years ended at the
time of the 2nd follow-up survey.

Treatment
year follow-up of
The short-term

1.7 (SD 1.02, range 0.003–4.55) years ended at the time of the first follow-up survey.
long-term follow-up of 5.8 (SD 1.14, range 3.01–9.16) years ended at the time of the second follow-up survey.
Treatment * year .

b The
c

The lack of effectiveness of VOMR may also be
related to the individual-based nature of the program.
Without a change at the participants’ worksites, the
individual-based prevention of strain may leave the
causes of such strain unaffected (5, 6).
Participants do not work during the in-patient periods of rehabilitation, and employers are not financially
compensated for hiring substitutes, potentially causing
a financial burden on the employer and thus affecting
negatively the relations between the supervisor and
the employee. This situation could potentially have a
negative impact on social relations in the workplace and
increase work stress further, translating into a decline
in work ability. However, the participants of our study
came from the public sector, where such negative effects
are not common. Moreover, it is employers and occupational health services that apply to the Social Insurance
Institute of Finland for their employees to be placed in
the VOMR program. Thus it is unlikely that the program causes a deteriorated PWA, a possibility that can
partially explain our results. However, further studies
are needed to investigate the contextual effects of the
VOMR.
The main finding of the ineffectiveness of VOMR
in relation to PWA was observed when a propensityscore-matched dataset was used in conjunction with
adjustment of the dataset based on all the rehabilitants
and non-rehabilitants. In this case, a decline of a similar
magnitude was observed in the PWA mean score of the
participants. However, in relation to the controls, this
decline – though less steep than among the participants –

was more obvious after adjustment than matching. We
have found earlier that employees granted participation in VOMR displayed a lack of many important
risk factors of work disability; the participants had,
in fact, fewer behavioral health risks than the nonrehabilitants (13). This difference in the distribution of
risk factors could be fully taken into account with the
use of propensity-score matching, unraveling the poor
performance of VOMR in terms of its effects on work
disability, even better than more traditional comparisons
based on adjustment.
We used the PWA score as an outcome for our study
for two main reasons. First, this score has previously
been found to correlate with work disability (21, 22),
and, second, we have previously assessed and reported
effects of the intervention on “hard” outcomes of work
disability (11, 12). In the present study we were interested in assessing the effectiveness of VOMR from
another point of view – participants’ subjective work
ability – as it is possible that workers do not always
apply for (or get) sick leave even though they feel their
work ability is declining.
The main strengths of the study are its (i) large
sample size, (ii) use of national health registers with
high coverage, (iii) repetition of surveys over time, (iv)
matched control group, and (v) long follow-up. Although
the distribution of the covariates used to derive the propensity score was the same for the cases and controls,
propensity-score matching cannot remove bias due to
unmeasured confounding when a strong selection bias
exists. A common criticism on the usage of the proScand J Work Environ Health 2013, vol 39, no 1
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pensity score is that if its determinants coincide with
the determinants of the outcome measure, one could
completely adjust to unity any true effect. However, this
notion does not take into account that propensity score
models include all variables that are needed to block the
backdoor path between the exposure and the outcome.
Therefore, it may also include predictors of the outcome.
Still, the probability of residual bias due to unmeasured
factors remains. However, when clinical indications and
risks are similar, as in our study, strong selection bias
and major confounding from unmeasured factors seem
unlikely (20). Factors reflective of patient prognosis and
physician decision-making behaviors are not available in
observational datasets, although the likelihood of being
treated depends on clinical judgment and referral selection. This situation is likely to result in an overestimate
of the benefit due to residual confounding related to the
selection of lower-risk patients for treatment; an underestimate would result from the selection of higher-risk
participants (eg, for rehabilitation). However, propensityscore matching is likely to produce unbiased findings if
the distribution of unmeasured prognostic factors is more
likely to be similar when therapies with similar clinical
indications and risk are considered. Under such conditions, randomized clinical trials and observational studies show the greatest similarities (30, 31). Because we
focused on a low-risk population (13), strong selection
bias did not occur in our study, and major confounding
from unmeasured factors was unlikely. Another limitation of propensity-score matching is that it may lead
to a loss of cases at the tails of the distribution of the
propensity score, to the extent that they do not overlap.
However, in this study, only 28 of the 887 rehabilitants,
eligible for matching, were excluded due to a lack of a
control subject. Moreover, analyses based on propensity
scores may provide a more valid estimate of treatment
effect than conventional observational studies that are
based on multivariable adjustments (32). As the propensity-score matching is performed on a single calculated
variable, it offers better control for bias from confounding and assures fewer drop-offs than conventional matching does. However, the possibility of confounding can
never be ruled out in observational data.
The study population involved only employees in
the public sector, and this limitation may have compromised the generalizability of our results. However, the
occupational status of the participants varied widely,
from managers to manual workers. Although previously
found to be reliable (21, 23), the 11-point scale that we
used may not have been sensitive enough to catch minor
changes in the PWA of the participants.
Our results suggest that a vocationally oriented
multidisciplinary rehabilitation program for employees
without major medical conditions may be ineffective
with respect to improving perceived work ability.
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