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Objective   Research on the effectiveness of vocational rehabilitation has focused on small and selected groups, 
lacked proper controls, or not captured dynamic changes in work participation. Using rich nationwide data on 
vocational rehabilitees and matched controls, long-term changes in work participation before and after vocational 
rehabilitation were examined to assess its effectiveness.
Methods   Representative Finnish register data were used to examine 3199 recently employed individuals aged 
30–55 years with histories of musculoskeletal- and mental-related work disability starting vocational rehabilita-
tion in 2008–2010 (intervention group), and 3199 propensity score matched non-rehabilitees (control group). 
Sociodemographic and work-related factors and detailed 3-year work disability and other labor market history 
were used for matching. Generalized estimation equations were used to examine differences in the proportion 
of time spent at work between periods before and after rehabilitation among the intervention and control group 
and the difference in these differences (DID).
Results   Vocational rehabilitation resulted in gains in work participation, the total 1-, 2-, and 3-year DID being 
11.8 [95% confidence interval (CI) 10.0–13.7], 8.9 (95% CI 7.6–10.2), and 7.2 (95% CI 6.1–8.3) percentage 
points, respectively. Contrary to this overall pattern, larger DID was observed over the long term for those whose 
rehabilitation lasted >10 months. The DID was lowest among women with musculoskeletal diseases.
Conclusions   Vocational rehabilitation after musculoskeletal- or mental-related work disability showed modest 
effectiveness on work participation. To promote sustained work participation after shorter rehabilitation (likely 
comprising workplace interventions) and faster work resumption after longer rehabilitation (likely comprising 
training), enhanced and complementary interventions should be considered.
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Several recent reviews have focused on interventions 
aiming to promote work participation among individuals 
with ill-health (1–8). Among the various interventions, 
vocational rehabilitation services have been associated 
with favorable outcomes (5, 9–16). There is neverthe-
less much methodological and programme-related diver-
sity between the studies.

Finding proper controls for the rehabilitees con-
stitutes a challenge. Regulating access to vocational 
rehabilitation services is often legally and ethically 
unfeasible. Randomized controlled trials have therefore 
typically been restricted to examining the effectiveness 
of specific return-to-work interventions in small study 

populations and selected settings (1, 5, 6, 8). Based on 
these trials, the effectiveness of larger-scale vocational 
rehabilitation schemes has remained unclear.

Observational studies, instead, have often been 
unable to fully control for confounding factors influenc-
ing both the receipt of vocational rehabilitation services 
and subsequent labor market outcomes. For example, 
previous studies (13, 14, 17) have examined changes 
in work participation before and after vocational reha-
bilitation using individual-level panel data, and thereby 
accounted for the within-individual association between 
previous and subsequent work participation. However, 
these studies did not include controls not receiving or 
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applying for vocational rehabilitation services.
Other observational studies have assessed the effec-

tiveness of vocational rehabilitation by comparing recipi-
ents to non-recipients using propensity score (PS) match-
ing. Such matching has utilized observed characteristics, 
such as sociodemographic factors, previous employment 
participation, and features of the work disability process, 
including diagnosed causes. Findings have been mixed, 
indicating either ineffectiveness (18), effectiveness (15, 
16, 19), or effectiveness only in particular sub-groups (9, 
11). The target populations of these studies included long-
term sickness beneficiaries (9, 18), disability insurance 
beneficiaries (11, 16, 19), or persons with reduced work 
capacity with mixed benefit recipiency statuses (15). The 
type of vocational rehabilitation varied. Different services 
such as vocational assessments, education and training, 
job search assistance, work try-outs, and/or subsidized 
employment could typically be included (9, 11, 15, 18). 
The programmes could additionally include medical or 
social rehabilitation (18) or comprise specific contents, 
namely placement coaching (16). Most of the studies 
examined either immediate (18) or cumulative (9, 11, 
15, 19) return-to-work outcomes, thereby not addressing 
dynamic long-term changes in work participation before 
and after vocational rehabilitation.

One of the studies using PS matching did neverthe-
less further apply the difference in differences (DID) 
approach to examine changes in income and disability 
benefit receipt before and after a pilot programme of 
placement coaching. The programme was found to be 
effective in terms of both outcomes (16). When infor-
mation on labor market participation is available both 
before and after rehabilitation, it may be useful to com-
plement PS matching with the DID approach. The DID 
addresses differential changes in the outcome between 
the pre- and post-intervention periods. It therefore con-
trols for any differences in the pre-intervention level of 
the outcome that remain, despite matching, between the 
intervention and control group.

In the present study, the DID approach was applied 
to individuals receiving work-oriented vocational reha-
bilitation of the Finnish earnings-related pension scheme 
and their PS matched controls. Changes in work par-
ticipation over periods of three years before and after 
rehabilitation were examined to assess the effectiveness 
of the intervention.

Methods

Data sources

A 70% random sample of the working-age population 
living in Finland on 31 December 2007 was used. The 

register-based longitudinal data include information 
on episodes of vocational rehabilitation, employment, 
unemployment, earnings-related retirement, and other 
benefit receipt from the Finnish Centre for Pensions, on 
episodes of compensated sickness absence and national 
pensions obtained from the Finnish Social Insurance 
Institution, and on sociodemographic factors, work-
related factors, and employment services obtained from 
the Finnish Longitudinal Employer‒Employee Data 
(FLEED). For this study, information between 1 January 
2005 and 31 October 2014 was utilized.

Vocational rehabilitation in Finland

Since 2004, access to vocational rehabilitation services 
has been a statutory right in Finland. Eligibility is 
assessed based on a threat of disability retirement within 
the next five years due to an illness or injury and on an 
expectation that work participation can be promoted and 
disability retirement postponed or prevented with reha-
bilitation. Those who have recent attachment to working 
life and enough earnings from work in the previous five 
years (sum of approximately €35 000 at 2018 level) are 
eligible for rehabilitation of the earnings-related pension 
scheme, taking sociodemographic and work-related fac-
tors into account. Others may receive rehabilitation from 
the Social Insurance Institution of Finland. These two 
schemes are the main sources of vocational rehabilita-
tion in Finland, with around 17 000 recipients in the 
former and 20 000 in the latter scheme in 2017. Other 
less prevalent, but overruling sources of vocational reha-
bilitation include insurances for occupational, traffic, or 
military injuries (20–24).

The present study focused only on the earnings-related 
pension scheme, ie, included rehabilitees with relatively 
good previous labor market attachment. The main ser-
vices of the scheme include work try-outs, work counsel-
ling, and training. The former two are often carried out at 
a person’s own workplace, and during the calendar period 
of this study, these covered around half of the provided 
services. Work try-outs typically last for a few months and 
work counselling for six months or even more. The dura-
tion of training may vary considerably, with the content 
ranging from short courses to training programs lasting 
for several years. The content of rehabilitation is planned 
case-specifically according to individual needs. Medical 
rehabilitation is not covered in the scheme (22, 24). The 
effectiveness of the provided vocational rehabilitation is 
yet to be established (20). A previous study nevertheless 
showed very diverse work participation trajectories before 
and after the rehabilitation (17).

The decision to apply for vocational rehabilitation is 
ultimately made by the individual. However, especially 
after prolonged sickness absence, the need for and appro-
priateness of rehabilitation is addressed at the occupa-
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tional health service level, possibly in cooperation with 
the employer. Employer cooperation is also important for 
rehabilitation to run smoothly at the workplace. An appli-
cation for vocational rehabilitation, sent to the statutory 
pension insurer, requires a medical assessment of work 
disability from the treating physician (22).

Intervention group

The intervention group was based on individuals who 
began vocational rehabilitation within the earnings-
related pension scheme in 2008, 2009, or 2010 (first 
episode during these index years included as the index 
episode), and who reached age 30–55 during that year 
(originally 7214 persons). When considering rehabilita-
tion length, successive episodes with time gaps of ≤32 
days were combined.

For those whose rehabilitation lasted ≤10 months 
(ie, shorter rehabilitation, 70.3%), follow-up data for 
work participation after termination of rehabilitation was 
available for a full 3-year period. For those whose reha-
bilitation lasted >10 months (ie, longer rehabilitation, 
29.7%), there was a trade-off between the observation 
time for participation in rehabilitation and subsequent 
work participation follow-up. To enable at least a 2-year 
follow-up between the end date of rehabilitation and 31 
October 2014 (last available data on work participation), 
the longer-length rehabilitation episodes that ended after 
31 October 2012 were excluded (N=521, 7.2% of the 
original number of episodes). Longer rehabilitation was 
therefore not fully represented in this study: episodes 
starting earlier in the index period and/or episodes 
with “shorter” longer duration were more likely to be 
included and also more likely to be succeeded by a 
full 3- rather than 2-year work participation follow-up. 
The longest rehabilitation episodes, starting early in 
the index period to be included, lasted up to around 4.5 
years. Only 0.9% of the original number of episodes 
lasted beyond that duration.

Heterogeneity among the remaining 6693 persons 
in the intervention group was reduced to find better 
matched controls. Individuals were excluded if, over 
a 3-year period before rehabilitation, they received 
full permanent pensions (9.2%) or did not have any 
work disability (compensated full or part-time sickness 
absence or partial/temporary disability retirement) due 
to a musculoskeletal disease (International Classifica-
tion of Diseases (ICD-10) codes M00–M99) or a mental 
disorder (F00–F99) (17.1%). The study focused on these 
two disease groups, as they together cover over 70% of 
the principal underlying conditions of those undergoing 
vocational rehabilitation of the earnings-related pen-
sion scheme (24). Other disease groups were too small 
to be examined separately and too heterogeneous to be 
pooled for the analyses. Those who were non-employed 

(18.7%), self-employed (1.8%), or had an unknown 
occupation (0.3%) at the end of the year preceding 
rehabilitation were also excluded. Before matching, 
3547 vocational rehabilitees remained eligible for the 
intervention group.

Sociodemographic and work-related factors

Age reached in the rehabilitation year was categorized 
at 5-year intervals. Region of residence (Southern, West-
ern, Eastern, and Northern Finland), employment sector 
(public/private), and education were measured at the end 
of the preceding calendar year. Education consisted of 
categories tertiary (≥13 years of education), secondary 
(11–12 years of education), and primary (no education 
after 9 years of compulsory school and sometimes a 
voluntary 10th year).

Job exposures were estimated by linking information 
from job exposure matrices (JEM) that were developed 
earlier in a large population survey and have been 
described in more detail elsewhere (25, 26). Basically, 
they provide gender- and occupation-specific estimates 
of different job exposures, based on the proportion 
reporting these exposures in men and women holding a 
specific occupational title in the survey. This previously 
developed JEM information was then linked to occu-
pational titles of the individuals in the present register 
data, using a classification by Statistics Finland, based 
on the International Standard Classification of Occupa-
tions (ISCO-88). Heavy physical work, kneeling and 
squatting, and awkward postures were dichotomized 
(low/high) with a cut-off point of 40 (range 0–100). Job 
control was based on the Karasek model (27) and also 
used as a dichotomous variable (high/low).

Labor market history

Labor market history over a 3-year period before the 
start date of vocational rehabilitation was based on 
information on episodes of employment and of receiving 
different types of social security benefits. Annual num-
ber of days was calculated for the following statuses: 
in full work duties (being employed without receiving 
benefits that compensate for being out of work such as 
sickness allowance), partial work disability (part-time 
sickness absence or partial disability retirement), full 
sickness absence, vocational rehabilitation (previous 
to the index episode), unemployment, full temporary 
disability retirement, and other status (see the appendix 
www.sjweh.fi/show_abstract.php?abstract_id=3823 
for “Categorizations of labor market history variables”). 
Receiving training through employment services, exam-
ined based on the job-seeker register, could overlap with 
these mutually exclusive statuses.

Furthermore, two latent clusters of work disability 
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history were empirically identified to capture the tem-
poral pattern of emerging overall work disability more 
thoroughly. The clusters are referred to as “increasing 
work disability” and “full work duties prevailing” (see 
the appendix for more details on “Constructing the 
clusters of work disability history”). Disease group of 
work disability was defined based on the most recent 
episode of any type of work disability due to either a 
musculoskeletal disease or a mental disorder.

Propensity score matching

The control pool for PS matching was formed based 
on individuals aged 30–55 years in 2008, 2009, and/
or 2010 who did not receive vocational rehabilitation 
in these years, but otherwise met the same inclusion 
criteria as the intervention group (figure 1). To be able 
to apply the inclusion criteria and measure covariates 
regarding the 3-year labor market history among the 
non-rehabilitees, exact index dates corresponding to the 
start dates of rehabilitation were required. Index dates 
of non-rehabilitees were set as first days of randomly 
assigned calendar months within each index year. Over 
700 000 observations were found to be eligible for 
the control pool (see “Identifying the control pool” 
described in the appendix in more detail).

Recommendations from systematic reviews were fol-
lowed regarding inclusion of variables for PS construc-
tion, selection of the PS model and matching method, 
approach for the evaluation of the covariates’ balance, 
and conducting further statistical methods after match-
ing for testing the “intervention effect” (28, 29). To 
compute the PS, a set of hierarchical logistic regres-
sions was conducted with a set of background factors 
as covariates and receiving vocational rehabilitation 
as the dependent variable (“The PS matching process” 
described in the appendix in more detail). A higher PS 
indicates a higher probability of receiving rehabilitation.

PS matching was conducted within 36 (2×2×3×3) 
exactly matched strata by disease group of preceding 

work disability, gender, education, and index year. 
Covariates used in the PS models are presented in table 
1. A matched pair could be found for 3199 (90.2%) 
rehabilitees. These pairs were included into the final 
study population. PS analyses were complemented by 
the DID approach to analyze work participation among 
the matched pairs.

Table 1. Distribution of background factors among vocational rehabili-
tees who were eligible for the intervention group but unmatched, the 
matched intervention group, and the matched control group.

Eligible for the 
intervention 

group, unmatched

Intervention 
group,  

matched

Control group,  
matched

% N % N % N

Musculoskeletal  
disease (vs mental)

58.6 204 67.8 2170 67.8 2170

Men (vs women) 39.4 137 33.7 1078 33.7 1078
Education

Tertiary 30.8 107 27.8 888 27.8 888
Secondary 47.4 165 56.2 1797 56.2 1797
Primary 21.8 76 16.1 514 16.1 514

Index year
2008 33.1 115 34.0 1086 34.0 1086
2009 33.1 115 33.6 1074 33.6 1074
2010 33.9 118 32.5 1039 32.5 1039

Age group (years)
30–35 11.8 41 10.4 334 14.1 452
36–40 13.8 48 14.0 447 13.1 419
41–45 19.0 66 20.0 639 18.2 582
46–50 31.9 111 27.6 883 25.1 804
51–55 23.6 82 28.0 896 29.5 942

Region of residence
South 53.2 185 47.0 1503 48.7 1559
West 21.3 74 23.3 744 23.8 762
East 11.5 40 15.2 487 15.1 482
North 14.1 49 14.5 465 12.4 396

Private (vs public) sector 58.3 203 55.9 1787 56.9 1820
Heavy physical work 
(vs low exposure)

44.0 153 46.6 1490 44.4 1419

Kneeling and squat-
ting (vs low exposure)

32.5 113 30.3 968 30.9 989

Awkward postures (vs 
low exposure)

40.8 142 42.0 1345 41.5 1329

Low job control (vs high) 63.1 219 67.1 2145 66.4 2124
≥180 days in full work 
duties (vs fewer)

Year -3 74.1 258 93.0 2974 91.5 2927
Year -2 59.5 207 85.0 2720 86.5 2768
Year -1 4.0 14 39.5 1265 54.0 1728

≥105 days in full sickness  
absence (vs fewer)

Year -3 20.1 70 9.2 295 8.1 259
Year -2 30.2 105 23.4 750 16.9 541
Year -1 60.1 209 67.7 2165 49.4 1581

≥180 days in unem-
ployment (vs fewer)

Year -3 4.6 16 1.4 45 2.8 90
Year -2 2.9 10 0.8 26 1.8 58
Year -1 2.0 7 4.9 157 3.6 114

Vocational rehabilita-
tion (vs no)

Year -3 4.0 14 1.4 46 1.0 31
Year -2 2.9 10 1.2 37 1.0 31
Year -1 1.4 5 0.6 20 0.4 14

Partial work disability, 
year -1 (vs no)

23.9 83 6.8 217 6.4 205

Full disability retire-
ment, year -1 (vs no)

32.2 112 15.5 495 11.2 359

Increasing work disabil-
ity cluster (vs full work 
duties prevailing)

95.7 333 60.3 1930 47.8 1530

Total 100.0 348 100.0 3199 100.0 3199
Figure 1. Study design with model examples of matched pairs including a 
vocational rehabilitee of the intervention group and his/her control.
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Work participation outcome variable

For calculating work participation, it was assumed that 
individuals with the full work duties status worked 
100% of the time; full-time work is very typical in Fin-
land (30). It was also assumed that individuals with the 
partial work disability status worked 50% of the time. 
Persons on part-time sick leave are required to work 
40–60% of the time.

Annual proportions of time spent at work were 
calculated over 3-year periods before and after voca-
tional rehabilitation, the measurement period thereby 
not covering the time spent in rehabilitation (average 
rehabilitation length 7.9 months). Among a control, 
the index episode length was defined to be the same as 
that observed among the matched rehabilitee (figure 1). 
For descriptive purposes, note that during their index 
episode, the controls were in either full work duties 
(60.2% of the time), partial work disability (3.9%), 
temporary full work disability (full sickness absence or 
temporary disability retirement, 21.6%), unemployment 
(10.1%), full permanent disability retirement (2.9%), or 
other status (1.4%). The controls therefore spent at work 
62.2% (60.2%+0.5×3.9%) of the time that the interven-
tion group spent in rehabilitation.

Statistical methods after matching

Generalized estimation equations (GEE) were used to 
estimate the mean proportion of time spent at work (ie, 
work participation) before (years -3, -2, and -1) and 
after (years 1, 2, and 3) vocational rehabilitation (for 
simplicity, the index episode is referred to as rehabilita-
tion also among controls). The GEE models account 
for the within-individual correlation between repeated 
measurements.

Estimations were made of trajectories of annual 
work participation among the intervention and control 
group and of differences in work participation between 
periods before and after rehabilitation and of the result-
ing DID. To be able to include and compare those with 
different rehabilitation lengths and to assess the effec-
tiveness of the intervention over time, 1-year (years -1 
and 1), 2-year (years -2− -1 and 1−2), and 3-year (years 
-3− -1 and 1−3) periods before and after rehabilitation 
were examined. A positive value of DID reflects the 
percentage point gain in work participation due to the 
intervention.

Sensitivity analyses are presented for various sub-
groups, including more specific categories of rehabili-
tation length, the different index years, level of the PS, 
pairs assigned to the same cluster of labor market his-
tory, and pairs in which neither had preceding (3-year 
period before), coinciding, or succeeding (3-year period 
after) other vocational rehabilitation episode, training 

through employment services, and partial work disabil-
ity. Participating in training through employment ser-
vices and working part-time while receiving partial work 
disability benefits can serve as alternative interventions 
to vocational rehabilitation. Further sensitivity analyses 
are presented comparing work participation among the 
unmatched and matched intervention group.

Results

Distributions of the background factors were relatively 
balanced between the matched intervention and control 
group (table 1). The intervention group nevertheless had 
shorter time in full work duties and longer time in full 
sickness absence in year -1 and was more often assigned 
to the cluster of increasing work disability than the con-
trol group. Factors remaining imbalanced after matching 
were adjusted for in the analyses (only full work duties 
and sickness absence in year -1, since further adjustment 
for the cluster of work disability history had little effect 
on the estimates). Compared to the matched intervention 
group, those who were eligible for the intervention group 
but could not be matched had more often mental disorders 
and generally also less favorable labor market histories.

Examining 1-year periods before and after rehabilita-
tion, work participation increased more in the interven-
tion than the control group (table 2). This differential 
change resulted in an overall DID of 11.8 [95% confi-
dence interval (CI) 10.0–13.7], reflecting the percentage 
point gain in the mean proportion of time spent at work 
during the follow-up due to the intervention. Between 
2-year periods, work participation slightly increased 
in the intervention group and slightly decreased in the 
control group, the DID being 8.9 (95% CI 7.6–10.2). 
Between 3-year periods, work participation decreased 
more in the control than the intervention group, resulting 
in a DID of 7.2 (95% CI 6.1–8.3).

Among pairs with shorter rehabilitation, the largest 
gain in work participation occurred in the year immedi-
ately after rehabilitation (table 2; figure 2a). Afterwards 
this gain decreased, thereby following the general pattern 
observed among the whole study population. Among 
pairs with longer rehabilitation, the pattern was reversed, 
with the gain increasing over the follow-up years (table 
2; figure 2b). The 3-year DID could only be calculated 
for pairs with a full 3-year follow-up. For comparison, 
the 1- and 2-year DID values were somewhat lower for 
all pairs with longer rehabilitation than for those who 
had a full follow-up (table 2). Among the four disease 
group×gender strata, the DID values were lowest for 
women with musculoskeletal diseases (figure 3).

The results of the main analyses were confirmed in 
sensitivity analyses examining more specific categories 
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of rehabilitation length (table 3). In categories ≤10 
months, the gain in work participation decreased and 
in categories >10 months it increased over long term. 
Furthermore, within the shorter episodes, the DID values 
were highest for rehabilitation of exactly three months. 
The DID values tended to be higher after index year 
2008 and among pairs with a high than with a low PS. 
Restricting the study population to pairs with the same 
cluster of work disability history, no other vocational 
rehabilitation episodes, no training through employment 
services, and no partial work disability showed similar 
findings as the main analyses.

Further sensitivity analyses showed that at low levels 
of the PS, the unmatched group had a lower overall level 
and a larger increase in work participation after rehabili-
tation than the matched intervention group (appendix 
figure S1a). At high levels of the PS, the shape of the 
trajectories of work participation was similar between 
the groups (appendix figure S1b).

Discussion

This study found that for recently employed 30–55-year-
old individuals with a history of work disability related 
to a musculoskeletal disease or mental disorder, statutory 
vocational rehabilitation of the earnings-related pension 
scheme has modest effectiveness on work participation. 
Furthermore, an important interplay between rehabilita-
tion length and timing of gained work participation was 

Table 2. Estimated percentage of time spent at work before and after vocational rehabilitation in the intervention and control group, the difference (Diff) be-
tween these two periods, and the difference in these differences (DID) with 95% confidence intervals (CI) among those with shorter and longer rehabilitation.

Intervention group Control group DID 95% CI
Before 

rehabilitation
After  

rehabilitation
Before 

rehabilitation
After  

rehabilitation

Mean 95% CI Mean 95% CI Diff Mean 95% CI Mean 95% CI Diff

One year before and after rehabilitation
Shorter rehabilitation a 43.5 42.5–44.6 68.5 67.4–69.6 24.9 48.6 47.5–49.6 59.6 58.5–60.7 11.0 13.9 11.8–16.0
Longer rehabilitation

Any follow-up length b 59.2 57.0–61.4 68.8 66.7–71.0 9.6 63.6 61.5–65.8 70.2 68.1–72.4 6.6 3.0 -1.2–7.2
Full follow-up c 57.2 54.4–59.9 69.1 66.4–71.9 12.0 61.2 58.5–64.0 68.2 65.4–70.9 6.9 5.0 -0.3–10.4

All, any follow-up length d 46.7 45.7–47.6 68.6 67.7–69.6 21.9 51.6 50.6–52.5 61.6 60.7–62.6 10.1 11.8 10.0–13.7
Two years before and after rehabilitation

Shorter rehabilitation a 61.5 60.5–62.4 66.1 65.2–67.1 4.7 64.6 63.7–65.5 59.7 58.8–60.7 -4.9 9.6 8.1–11.0
Longer rehabilitation

Any follow-up length b 68.3 66.5–70.2 69.2 67.3–71.1 0.9 73.8 72.0–75.7 68.9 67.0–70.7 -5.0 5.8 3.0–8.7
Full follow-up c 66.9 64.5–69.3 69.9 67.5–72.3 3.0 72.1 69.7–74.5 66.4 64.0–68.8 -5.7 8.7 5.1–12.3

All, any follow-up length d 62.8 62.0–63.7 66.8 66.0–67.6 4.0 66.4 65.6–67.3 61.5 60.7–62.3 -4.9 8.9 7.6–10.2
Three years before and after rehabilitation

Shorter rehabilitation a 70.4 69.5–71.2 64.7 63.8–65.5 -5.7 72.1 71.2–73.0 59.5 58.6–60.4 -12.6 6.9 5.7–8.1
Longer rehabilitation

Any follow-up length b 74.2 72.5–75.9 78.0 76.3–79.7
Full follow-up c 73.5 71.2–75.8 70.2 67.9–72.5 -3.3 76.6 74.4–78.9 64.9 62.6–67.1 -11.8 8.5 5.5–11.5

All, full follow-up e 70.8 69.9–71.6 65.4 64.6–66.2 -5.3 72.7 71.9–73.5 60.2 59.4–61.0 -12.5 7.2 6.1–8.3
a N=2559 matched pairs.
b N=640 matched pairs.
c N=388 matched pairs.
d N=3199 matched pairs.
e N=2947 matched pairs.

Figure 2. Estimated percentage of time spent at work before and after 
vocational rehabilitation in the intervention and control group with 95% 
confidence intervals among those with (a) shorter (N=2559 matched pairs) 
and (b) longer rehabilitation (N=388–640 matched pairs).

 

Figure 3. Difference in differences (DID) between the intervention and control 
group in the estimated percentage of time spent at work before and after 
the vocational rehabilitation intervention with 95% confidence intervals, 
stratified by disease group and gender (N=295–1396 matched pairs).
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Table 3. Difference in differences (DID) between the intervention and control group in the estimated percentage of time spent at work before and 
after the vocational rehabilitation intervention with 95% confidence intervals (CI) among various sub-groups.

Periods before and after rehabilitation
One-year Two-year Three-year

DID 95% CI DID 95% CI DID 95% CI
Rehabilitation length in months

<3 (N=517 matched pairs) 9.8 5.3–14.3 6.4 3.3–9.4 4.9 2.4–7.5
3 (N=1003 matched pairs) 17.8 14.5–21.0 12.5 10.3–14.7 9.2 7.4–11.0
>3–≤6 (N=766 matched pairs) 11.3 7.6–15.0 6.8 4.3–9.3 3.9 1.9–6.0
>6–≤10 (N=273 matched pairs) 12.2 6.1–18.4 9.6 5.4–13.8 9.0 5.5–12.4
>10–≤24 (N=265–363 matched pairs) 5.3 -0.1–10.7 8.1 4.5–11.8 10.3 6.8–13.8
>24 (N=123–277 matched pairs) 5.0 -1.1–11.2 7.5 3.3–11.7 11.0 5.9–16.2

Index year
2008 (N=1033–1086 matched pairs) 8.9 5.8–12.0 6.4 4.2–8.5 5.2 3.4–7.0
2009 (N=991–1074 matched pairs) 14.7 11.6–17.9 11.4 9.2–13.5 9.0 7.2–10.8
2010 (N=923–1039 matched pairs) 12.0 8.8–15.2 9.0 6.8–11.2 7.6 5.7–9.5

Propensity score
≤0.5 (N=2887–3138 matched pairs) 11.7 9.8–13.6 8.9 7.6–10.2 7.2 6.1–8.3
>0.5 (N=60–61 matched pairs) 21.0 7.7–34.2 11.0 2.0–20.0 9.8 2.4–17.3

Same cluster of work disability history (N=2328–2493 matched pairs) 13.8 11.7–15.9 9.3 7.9–10.8 7.2 5.9–8.4
No previous or succeeding vocational rehabilitation (N=2403–2626 
matched pairs)

12.3 10.3–14.4 9.4 8.1–10.8 7.7 6.5–8.9

No previous, coinciding, or succeeding training through employment 
services (N=2542–2754 matched pairs)

11.9 9.9–13.9 9.2 7.9–10.6 7.4 6.2–8.5

No previous, coinciding, or succeeding partial work disability 
(N=1850–2022 matched pairs)

12.6 10.2–15.1 10.5 8.9–12.1 9.0 7.6–10.4

All (N=2947–3199 matched pairs) 11.8 10.0–13.7 8.9 7.6–10.2 7.2 6.1–8.3

observed. Among those with shorter rehabilitation, the 
largest gain actualized in the year immediately after 
rehabilitation, after which it decreased. Among those 
with longer rehabilitation, instead, the gain increased with 
increasing follow-up time. Effectiveness was particularly 
low among women with musculoskeletal diseases.

Despite the large number of studies investigating the 
association between vocational rehabilitation services 
and labor market outcomes (5, 9–18, 31), many have 
lacked proper controls or examined only immediate or 
cumulative return to work. Novel findings of the pres-
ent study on dynamic changes in work participation 
among the vocational rehabilitees and their PS matched 
controls suggest very limited effectiveness of vocational 
rehabilitation. Inclusion of controls revealed that previ-
ous findings addressing the same rehabilitation scheme, 
indicating that almost two thirds of the rehabilitees 
followed trajectories where previous high or medium 
levels of work participation were resumed, appeared 
to provide a too positive impression of the interven-
tion (17). According to the present study, the long-term 
relative gains were not attributable to absolute increases 
in work participation between the 3-year pre- and post-
intervention periods among the rehabilitees, but rather 
to larger declines among the controls. Furthermore, the 
3-year 7.2% gain in work participation corresponds to 
only 2.6 gained work months over the 3-year follow-
up. This is a small number, considering that while the 
rehabilitees were out of gainful work receiving a reha-
bilitation allowance and rehabilitation services during an 
average intervention length of 7.9 months, the controls 

spent at work on the average 62.2% of the time, ie, 4.9 
months. Despite the observed modest effectiveness of 
vocational rehabilitation, the intervention is unlikely to 
be cost-effective in terms of social security expenditure.

To promote work participation among individuals 
with work disability due to musculoskeletal diseases or 
mental disorders, alternative or complementary interven-
tions to vocational rehabilitation may be needed. For 
example, previous Finnish findings indicate that use of 
part-time sick leave instead of full-time sick leave is 
not only effective in terms of increased work participa-
tion (32, 33), but it also results in considerable savings 
in social security costs (34). When feasible, the use of 
part-time sick leave already at an early stage of work 
disability may be one important way to strengthen work 
attachment and facilitate later full return to work, either 
with or without later receipt of vocational rehabilitation.

Further development of the interventions should, 
however, take into account the needs of different sub-
groups. Appropriateness of the current vocational 
rehabilitation services for women with work disability 
related to musculoskeletal diseases should be consid-
ered. Furthermore, most shorter vocational rehabilitation 
episodes likely comprise workplace interventions such 
as work try-outs or work counselling (24). Promoting 
sustained work participation in these cases may require 
improved implementation of the intervention through 
enhanced cooperation between rehabilitation providers, 
the employer, the occupational health service, and the 
rehabilitee (35). More substantial work modifications 
and continued support after rehabilitation may also be 
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needed. Longer vocational rehabilitation, instead, is 
more likely to comprise training programmes. Promot-
ing faster work resumption after training may require 
further interventions that support employability and 
assist in job search more than the current vocational 
rehabilitation scheme.

This study has various strengths. A large nationally 
representative population sample was used with rich 
information on sociodemographic and work-related fac-
tors and detailed work disability and other labor market 
histories. Work participation could be tracked over sev-
eral years backwards and forwards among individuals 
who participated in a statutory nationwide scheme of 
vocational rehabilitation and their PS matched controls. 
The register-based data did not have missing informa-
tion or loss to follow-up. Using specific occupational 
codes, the data were further complemented with infor-
mation on various job exposures based on previously 
developed job exposure matrices. The unique dataset, 
PS matching, and the DID approach allowed assess-
ment of the effectiveness of vocational rehabilitation on 
longer-term work participation. Moreover, changes in 
the effectiveness over time were addressed by examining 
1-, 2-, and 3-year periods before and after rehabilitation.

PS matching has been widely used in previous stud-
ies examining the effectiveness of vocational reha-
bilitation services or other work-related rehabilitation 
interventions on labor market participation (9, 11, 15, 
16, 18, 19, 36–39). It is a useful tool for finding compa-
rable controls when experimental designs are unfeasible. 
However, use of the method in the current study had 
also limitations. Firstly, matching was unsuccessful for 
around 10% of the rehabilitees. Sensitivity analyses nev-
ertheless indicated that the shape of work participation 
trajectories was relatively similar among the unmatched 
and matched intervention group. Secondly, even after 
matching, some of the distributions relating to labor 
market history remained imbalanced. Imbalanced fac-
tors were nevertheless adjusted for in the models, and 
the findings were confirmed through sensitivity analyses 
including only matched pairs that were assigned to the 
same latent cluster of work disability history. Having 
already performed matching in 36 strata provides further 
affirmation, all pairs being exactly matched in terms 
of disease group of preceding work disability, gender, 
education, and calendar year. Thirdly, although a wide 
range of factors were used for matching, unobserved 
confounding could have remained. For example, despite 
including detailed patterns of preceding work disability 
and the most recent diagnosis group, severity of work 
disability problems may not have been fully captured. 
Factors such as more specific work environment factors, 
work motivation, or other health conditions than those 
captured by preceding work disability could neither be 
controlled for. However, a recent study on active labor 

market programmes in Germany showed that while 
personality traits and other usually unobserved factors 
largely influenced selection into programme participa-
tion, inclusion of these factors in the PS calculation had 
only little additional influence on the treatment effects 
of the programmes after having utilized rich administra-
tive data with detailed labor market histories, already 
capturing many characteristics of the individual (40). In 
the current study, utilizing detailed information on labor 
market history in PS matching, further complemented 
by the DID approach, was likely to reduce the potential 
confounding effect of unobserved factors.

Information on the specific type and service content 
of vocational rehabilitation was lacking since this is 
not collected into the register containing vocational 
rehabilitation data. There was neither any information 
on potential medical rehabilitation, which in Finland 
is conducted separately from vocational rehabilita-
tion. The effectiveness of interventions may depend on 
whether the provided services include eg, educational, 
job-related, medical, or other rehabilitation (5, 13, 
14, 18, 31, 41). The present study focused solely on 
non-medical, work-oriented vocational rehabilitation, 
provided to people with relatively good previous labor 
market attachment. Within such rehabilitation, however, 
the effectiveness of specific services may vary from the 
average effectiveness, as suggested by the observed 
variation in the findings by rehabilitation length. Future 
studies including accurate information on the provided 
services could enhance the knowledge of how vocational 
rehabilitation should be developed to better promote 
work participation.

The findings of the present study apply only to 
recently employed individuals with work disability his-
tories relating to musculoskeletal diseases or mental dis-
orders. It is possible that the effectiveness of vocational 
rehabilitation differs for other, less common disease 
groups, or for groups whose employment attachment is 
less recent. Furthermore, around 7% of the rehabilitation 
episodes were excluded because their length exceeded 
the calendar period available for follow-up. Underrepre-
sentation of longer episodes is likely to slightly overesti-
mate the observed short-term effectiveness and slightly 
underestimate the observed long-term effectiveness.

Concluding remarks

For recently employed individuals with work disability 
histories relating to musculoskeletal diseases or mental 
disorders, the statutory vocational rehabilitation scheme 
in Finland shows modest effectiveness on work par-
ticipation. For shorter rehabilitation, the gains tend to 
be short term, whereas for longer rehabilitation, they 
tend to be delayed. Sustained work participation after 
shorter rehabilitation, which likely comprises workplace 
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interventions, may call for improved support that exceeds 
the time frame of the current vocational rehabilitation ser-
vices. Faster work resumption after longer rehabilitation, 
which likely comprises training programmes, may require 
further support for employability. Furthermore, women 
with work disability due to musculoskeletal diseases may 
represent a group with specific work and employment 
challenges, which should be taken into account in the 
development of future rehabilitative interventions.
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