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Objectives   Since 2015, Finnish disability pension applicants who are rejected or receive a short-term temporary 
pension have, under certain conditions, also received a preliminary decision for vocational rehabilitation (VR). 
A key requirement for eligibility is a certain amount of earnings during the previous five years (€34 910.29 in 
2017). We exploit this discontinuity to examine the impact of assignment to VR on labor market outcomes.
Methods   All new disability pension applicants from 2015 to 2017 were included. Fuzzy regression disconti-
nuity design was used to evaluate the impact of assignment to VR on employment, unemployment and earned 
income two years later among those close to the threshold (+/- €20 000) providing eligibility for the preliminary 
decision. Arguably, those just below and just above the earnings limit are similar to each other, allowing causal 
interpretation of the estimates.
Results   For each of the employment outcomes, we found a modest effect in the expected direction at the 
income threshold, but there is considerable uncertainty in these findings. On average, exceeding the income limit 
increased the probability of employment by 7.6 percentage points, but the estimate was far from statistical sig-
nificance. Unemployment became slightly less common and earned income slightly increased, but the estimates 
were also clearly statistically non-significant.
Conclusions  We found no consistent evidence of the impact of assignment to VR on employment outcomes 
among low-income disability pension applicants. However, given the narrow and specific study population, this 
should not be taken as evidence of ineffectiveness of VR more generally.

Key terms   income; occupational rehabilitation; quasi-experiment; unemployment.
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In Western countries, a significant proportion of the work-
ing-age population suffers from chronic health problems, 
and many leave the labor market before their statutory 
retirement age (1, 2). It has been estimated that around 
30% of workers aged 50–64 need urgent adjustments to 
their work to prevent early retirement and work disabil-
ity (3). Being able to continue working despite health 
problems is important for enhancing one’s personal well-
being, promoting economic self-sufficiency, and prevent-
ing old-age poverty. From a societal perspective, keeping 
people with health problems in employment has become 
increasingly important to compensate for the reduction 
in labor supply resulting from an ageing population (4).

Vocational rehabilitation (VR) is a commonly used 
tool to maintain work ability despite health problems. 
VR can include a range of work-related activities that 
improve the chances of staying in one’s current job, 

changing tasks or finding an occupation that is more 
suitable to one’s health situation. However, the effective-
ness of VR is still being debated. While many studies 
have shown positive effects, in others the effects have 
been weak or non-existent (5–9). Comparison of the 
various studies is naturally difficult due to the variation 
in the content of VR. Another reason for the unclear 
effectiveness is the strong selection of participants in 
the VR programs. VR is intended for people who, on the 
one hand, are at risk of being excluded from working 
life due to disability, but, on the other, are most likely 
to benefit from participation (10–12). Self-selection of 
the most motivated participants in VR is a major issue 
when evaluating its effectiveness (13, 14). It seems that 
studies which have been able to better control for such 
selection have often shown weaker effectiveness than 
purely observational studies (9, 15).

This work is licensed under a Creative Commons Attribution 
4.0 International License.
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While randomized controlled trials are hard to con-
duct in this area of research, some studies have tried 
to overcome the problem of selection by using quasi-
experimental study designs. Propensity score matching 
has been a commonly used technique (16–18). A recent 
German study comparing vocational training program 
participants and drop-outs found that the participants 
had more working days and higher earnings, less days on 
social security benefits and lower probability of receiving 
earnings incapacity pension (19). Another German study, 
focusing on the unemployed, found better employment 
prospects among persons accepted to VR than among 
rejected applicants (20). A Finnish study compared the 
employment rate among participants and non-participants 
to VR, matched one-by-one with propensity scores using 
a large number of demographic factors, work-related 
characteristics, and detailed labor market histories (21). 
The study consisted of recently employed individuals 
aged 30–55 who had suffered from mental disorders or 
musculoskeletal diseases. VR was found to have a small 
positive effect (around 10 percentage points) on work 
participation. By means of matching approaches, these 
studies have tried to construct a control group that is as 
similar as possible to the group of people participating in 
VR. Nevertheless, the participants and non-participants 
are similar in terms of observed characteristics only, and 
it remains possible that they differ in some other respects 
that have not been measured.

In this study, we use another approach to circumvent 
the problem of selection. Since 2015, disability pension 
applicants in Finland who are not granted a permanent 
or long-term disability pension have also received a pre-
liminary decision on VR when their disability pension 
application is decided. A key requirement for eligibility 
is that the person must have received a certain amount of 
income in the previous five years. It can be assumed that 
disability pension applicants just below and just above 
this income limit will be similar in their characteristics. 
We exploit this income requirement to examine the 
effectiveness of assignment to VR using regression dis-
continuity design. If we find differences in employment 
outcomes between the groups at the income threshold, 
rehabilitation is the possible mechanism that can explain 
these differences.

Methods

Study context

In Finland, rehabilitation is organized by several parties 
and consists of various rehabilitation sub-systems. Pen-
sion insurers, who provide disability pensions, are the 
primary organizers of VR for people who are attached to 

employment (22). Most commonly such VR consists of 
work try-outs in the employee’s previous job or training 
for new tasks, but it can also consist of learning a new 
occupation or support for setting up a business. Eligibil-
ity to VR requires that one has an illness or injury that 
is likely to lead to a disability pension within the next 
five years or so, if no action is taken. Furthermore, it 
is also based on the expectation that VR can prevent 
or postpone disability retirement. The pension insurers 
do not provide medical rehabilitation, and if the person 
has no recent work history or the disability is due to an 
occupational or a traffic accident, VR is provided by 
other organizers.

The VR participants can be currently employed or 
persons seeking to return to work after an illness. The 
initiative to apply for VR can come from the employee, 
the occupational healthcare service, or the employer. If 
the pension insurer accepts the application, the applicant 
will receive a preliminary decision for VR, which is 
valid for 10 months. The rehabilitee and the employer 
have this time to make the practical arrangements and 
start the rehabilitation (however, usually the rehabilita-
tion starts shortly after the preliminary decision has been 
provided). VR based on the rehabilitee’s own application 
is still the main route to VR, but since the beginning of 
the 2015, applicants of disability pension have automati-
cally received a preliminary decision for VR if they are 
eligible for it. A key requirement for eligibility is that the 
person must have received a certain amount of income 
during the previous five years (≥€34 910.29 in 2017). If 
the applicant is granted a permanent full-time disability 
pension, a preliminary decision for VR is obviously not 
offered. Similarly, if the applicant is granted a temporary 
disability pension for ≥10 months, a preliminary deci-
sion for VR is not provided as it will expire during the 
disability pension period. Thus, the preliminary decision 
for VR concerns those applicants for disability pension 
who are rejected or who are granted a relatively short 
(<10 months) disability pension.

Data sources

This study is based on the register data from the Finnish 
Centre for Pensions. The data included all new disability 
pension applicants from 2015–2017, a new applicant 
being a person who has not applied for a disability pen-
sion or received a pension in the last four years. Appli-
cants receiving permanent or long-term (≥10 months) 
disability pensions were excluded. Applicants of partial 
disability pensions were also excluded. In addition, 
we excluded all those who had already received a pre-
liminary decision for VR within the last 10 months as 
they would not have received a new decision on their 
eligibility to VR while the previous one was still valid. A 
flowchart of the data formation is presented in figure 1.
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After further excluding people <25 [due to the dif-
ficulty of defining some covariates (N=1644)], people 
aged >60 [because they have many other ways of leav-
ing employment (N=2591)], self-employed people [for 
whom VR is inherently different than for wage-earners 
(N=386)], and people living abroad at the end of the 
year before the application (N=265), the data included 
9718 persons who had received a rejection and 11 878 
persons with a positive decision on their disability pen-
sion application, totaling 21 596 persons.

The data did not directly include information on 
whether the preliminary decision for VR had been pro-
vided in connection with the decision on disability pen-
sion. Therefore, if the disability pension decision and the 
preliminary decision for VR had been issued within two 
weeks (+/-14 days) they were considered to have been 
given together (in most cases the date was the same). 
Using this definition, 25% of the study population had 
received a preliminary decision for VR with the decision 
for disability pension.

Employment outcomes

The outcome variables in this study were employment, 
unemployment, and earned income two years after the 
disability pension decision. Employment and unemploy-
ment were measured at the exact date two years after 
the decision. Unemployment was measured by receipt 
of basic or earnings-related unemployment benefits. 
Being defined as employed required an employment 
contract and not being in receipt of unemployment 
benefits. Earned income was based on annual income 
for the calendar year in which two years had elapsed 
since the decision.

Statistical methods

To estimate the impact of VR on employment outcomes, 
we used a quasi-experimental regression discontinuity 
(RD) design (23–25). The method takes advantage of a 
clinical or policy decision rule that assigns participants 
to an intervention or control group based on whether 
they exceed or fall below a specific threshold value of a 
continuous assignment variable. It can be assumed that 
those just above or just below the threshold are similar 
with respect to unobserved confounders, allowing a 
causal interpretation of the intervention.

In this study, income was used as the assignment 
variable and the sum qualifying one to the preliminary 
decision for VR was used as the threshold value. We 
did not have access to the amount of income calculated 
at the time of the disability pension decision, so we had 
to calculate it ourselves, strictly following the official 
method of calculation. For those who received a positive 
decision to their disability pension application, income 

was calculated from five calendar years before the ill-
ness that led to the application, while for those who 
were rejected, income from the five years preceding the 
application was used. A wage coefficient was used to 
convert income from the previous years to the level of 
the decision year. The income limit is revised annually 
and was €34 910.29 in 2017. We converted the income 
from all three study years to the 2017 level, pooled the 
study years in a single analysis, and centered the income 
variable at the cut-off value.

The RD design can be divided into “sharp” and 
“fuzzy” versions (23, 26). The design is sharp if the 
probability of assignment to the intervention changes 
deterministically from 0 to 1 at the threshold. In prin-

Figure 1. Flowchart of the data formation.
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ciple, the income limit for the preliminary decision is 
very strict and it is rigorously adhered to by the decision 
makers. However, there may be factors related for exam-
ple to the type of illness that prevent the preliminary 
decision from being given even if the limit is exceeded. 
In addition, in some cases it was difficult to ascertain 
the starting date of the illness that led to the disability 
pension, which in turn determines the calendar years 
that are used in calculating the income. Also, there may 
be changes in the register data over time and therefore 
information used to calculate the income retrospectively 
may not give exactly the same result as at the time of the 
decision. A small proportion of people in the data (<1%) 
had received a preliminary decision for VR even if their 
income did not exceed the income limit, indicating that 
there was some misclassification of income in the data. 
Therefore, we used the fuzzy RD design which does not 
require that the assignment to the intervention changes 
deterministically when the income limit is exceeded but 
only that the probability of assignment changes at the 
threshold. Figure 2 shows that this is the case.

The RD design is based on the idea that observations 
below and above the threshold are similar in observed and 
unobserved characteristics and do not change abruptly 
at the threshold. However, if the analyses are restricted 
very close to the threshold, this limits the sample size and 
reduces statistical power (24). The choice of an appropri-
ate bandwidth is therefore a trade-off between bias and 
precision. Furthermore, there are no strict guidelines for 
deciding what is the optimal bandwidth. For the main 
analysis, we used a bandwidth of +/- €20 000 for all 
outcomes. We wanted to omit those with no or minimal 
income as they may be different from those with incomes 
even slightly above the threshold. Using this bandwidth, 
the analyses included 4259 persons, of whom 2364 were 
in the group below the threshold and 1895 in the group 

above the threshold. Table 1 shows the comparison of 
observed demographic covariates in these groups. When 
the group averages are compared, being employed at time 
of the disability pensions decision was more common 
and the length of previous working career was somewhat 
longer in the group above the threshold. Differences in 
other characteristics are fairly small, albeit some of them 
are statistically significant. However, when we compare 
the groups at the threshold, the differences between the 
groups disappear. Group averages were tested using 
chi-square and t-test. The values at the threshold were 
estimated using the Stata’s margins command and the 
differences at the threshold were tested by regression 
models including a dummy variable for exceeding the 
income limit in addition to continuous income. Plotting 
the covariates by income deciles on both sides of the 
threshold also suggest that there is no marked discontinu-

Figure  2. The probability of receiving a preliminary decision for VR by 
income within the selected bandwidth of +/- €20 000. 
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Table 1. Comparison of the covariates among those below (-€20 000–0, N=2364) and above (€0–20 000, N=1895) the threshold providing eligibility 
to a preliminary decision for vocational rehabilitation. Average value for the whole group and projected value at the border of the groups estimated 
within the range of +/- €20 000.

Group average P-value of 
difference

Estimated value at the threshold P-value of 
differenceBelow the threshold Above the threshold Below the threshold Above the threshold

% Mean % Mean % Mean % Mean

Men 42.8 45.4 0.08 41.8 45.9 0.05
Age 43.2 44.3 0.01 44.2 43.8 0.89
Married 31.2 34.7 0.01 35.1 35.9 0.97
Education 0.18 0.17

Tertiary 26.4 25.3 24.6 28.7
Secondary 60.5 59.6 61.9 57.1
Primary 13.2 15.1 13.5 14.1

Residence 0.01 0.44
Urban 69.5 65.4 67.0 63.5
Densely populated 15.4 16.5 16.7 17.5
Rural 15.0 18.5 16.2 18.9

Employed at baseline 8.6 12.5 <0.001 9.8 9.8 0.97
Working career 10.5 13.7 <0.001 12.2 13.0 0.19
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ity at the threshold (supplementary material, www.sjweh.
fi/article/4038, figure S1).

The fuzzy RD design applied in this study is concep-
tually similar to the instrumental variable (IV) frame-
work (23, 27). With instrumental variables, two-stage 
least squares (2SLS) models are typically used. In our 
case, the first stage of the 2SLS model predicts the 
probability of receiving the preliminary decision for 
VR while the second stage uses the expected prob-
abilities from the first stage to estimate its impact on 
employment outcomes. The 2SLS models estimate the 
complier average causal effect (CACE), which is the 
effect of the intervention on those who always comply 
with their assignment into the control or intervention 
group (26, 27). Since employment and unemployment 
were measured by dichotomous variables, we used the 
IV-probit model for these outcomes. For earned income, 
the corresponding linear model was used. The analyses 
proceeded in three steps: The first model for each out-
come included only the assignment variable (continuous 
income, allowing for different slopes below and above 
the threshold) and an indicator variable denoting whether 
a person exceeded the income limit giving eligibility 
for VR. Secondly, decision year (2016 or 2017 versus 
2015) and a variable describing whether the applica-
tion for disability pension was granted or rejected were 
included as design-related control variables. Thirdly, 
a group of measured covariates (age, gender, marital 
status, level of education, degree of urbanization of the 
area of residence, employment status at the time of the 
disability pension decision, length of working career) 
were included as additional control variables. Our pri-
mary interest is in the indicator variable describing 
whether the income limit that allows assignment to VR 
is exceeded, and we do not expect the control variables 
to markedly affect its value. Confidence intervals (CI) 
were calculated from the robust 2SLS standard errors. 
All analyses were performed using Stata version 16.1 
(Stata Corp, College Station, TX, USA).

Results

Figure 3 shows regression discontinuity plots of the 
three employment outcomes by income using the band-
width of +/- €20 000. Each of the employment outcomes 
show a slight jump in the expected direction at the 
threshold, suggesting that receiving the preliminary 
decision for VR is associated with a higher probability 
of employment and higher income, and a lower prob-
ability of unemployment. However, the variation around 
the regression line is fairly large.

Next, we conducted regression analyses to evalu-
ate the significance of the change in the employment 

outcomes at the income threshold. Table 2 presents the 
marginal coefficients of the impact of VR on the prob-
ability employment. On average, exceeding the income 
limit for the preliminary decision of VR increased in the 
probability of employment by 7.6% percentage points, 
but the estimate was far from statistical significance. 
Controls for study design and demographics did not 
change these results. Incidentally, among the covariates, 
receiving a rejection to the disability pension application 
and being of younger age were associated with a higher 

-20000 -10000 0 10000 20000
Centered income (Euros)

Employment

-20000 -10000 0 10000 20000
Centered income (Euros)

Unemployment

-20000 -10000 0 10000 20000
Centered income (Euros)

Earnings

Figure 3. Employment, unemployment and earnings two years after the 
disability pension decision by income near to the threshold (+/- €20 000) 
providing eligibility to a preliminary decision for vocational rehabilitation.

http://www.sjweh.fi/article/4038
http://www.sjweh.fi/article/4038
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probability of employment.
Receiving a preliminary decision of VR resulted in 

a 3.8% percentage point decrease in the probability of 
unemployment at the income threshold, but again the 
estimate was very imprecise (table 3). The inclusion of 
covariates had some effect on the estimates, suggesting 
that local randomization was not perfect, but it did not 
change the main conclusions. Having a rejection and 
higher age were associated with a higher probability of 
unemployment.

Table 4 shows the results for earned income. Receiv-
ing a preliminary decision increased the annual income 
by around €10 000, but the result was again statistically 
non-significant. A later decision year, rejection of the 
disability pension application and having a tertiary 
education were associated with a slightly higher earned 
income.

Sensitivity analyses were conducted using the band-
width of +/- €10 000 (supplementary table S1). The 
results remained essentially the same.

Table 2. Regression discontinuity estimates for the impact of assignment to vocational rehabilitation on employment after two years. Marginal 
effects for the probability of employment from IV-probit model. [CI=confidence interval.]

Model 1 P-value Model 2 P-value Model 3 P-value
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)

Assignment to vocation rehabilitation 0.076 (-0.474–0.627) 0.79 0.077 (-0.458–0.612) 0.78 0.66 (-0.479–0.624) 0.82
Design-based variables

Decision year (versus 2015)
2016 0.014 (-0.012–0.040) 0.28 0.011 (-0.013–0.036) 0.39
2017 0.011 (-0.020–0.042) 0.48 0.008 (-0.016–0.039) 0.63

Rejection (versus positive decision) 0.030 (0.011–0.050) 0.002 0.032 (0.012–0.051) 0.005
Covariates

Women (versus men) 0.028 (0.007–0.051) 0.03
Age (1 year increment) -0.005 (-0.006–-0.003) <0.001
Married (versus non-married) 0.024 (0.002–0.046) 0.03

Educational level
Secondary (versus primary) 0.013 (-0.004–0.034) 0.03
Tertiary (versus primary) 0.059 (0.024–0.094) <0.001

Residence
Densely populated (versus urban) 0.007 (-0.015–0.034) 0.63
Rural (versus urban) 0.026 (-0.002–0.055) 0.08

Employed at baseline (versus not employed) 0.214 (0.138–0.290) <0.001
Working career (1 year increment) 0.002 (0.000–0.004) 0.11

Table 3. Regression discontinuity estimates for the impact of assignment to vocational rehabilitation on unemployment after two years. Marginal 
effects for the probability of employment from IV-probit model.  [CI=confidence interval.]

Model 1 P-value Model 2 P-value Model 3 P-value
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)

Assignment to vocation rehabilitation -0.038 (-0.984–0.908) 0.94 -0.033 (-0.939–0.872) 0.94 -0.025 (-0.960–0.927) 0.97
Design-based variables

Decision year (versus 2015)
2016 -0.024 (-0.060–0.011) 0.18 -0.023 (-0.058–0.013) 0.22
2017 -0.035 (-0.079–0.009) 0.12 -0.032 (-0.078–0.015) 0.18

Rejection (versus positive decision) 0.302 (0.254–0.350) <0.001 0.297 (0.249–0.345) <0.001
Covariates

Women (versus men) -0.015 (-0.045–0.016) 0.34
Age (1 year increment) 0.008 (0.005–0.011) <0.001
Married (versus non-married) 0.004 (-0.026–0.034) 0.79

Educational level
Secondary (versus primary) -0.036 (-0.071–-0.002) 0.04
Tertiary (versus primary) -0.044 (-0.089–0.001) 0.06

Residence
Densely populated (versus urban) 0.018 (-0.021–0.057) 0.36
Rural (versus urban) 0.010 (-0.028–0.047) 0.61

Employed at baseline (versus not employed) -0.059 (-0.120–0.001) 0.05
Working career (1 year increment) -0.007 (-0.012–-0.002) 0.01
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Table 4. Regression discontinuity estimates for the impact of assignment to vocational rehabilitation vocational rehabilitation on income earned 
after two years. Marginal effects for the probability of employment from IV-probit model.  [CI=confidence interval.]

Model 1 P-value Model 2 P-value Model 3 P-value
Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)

Assignment to vocation rehabilitation 10171 (-4794–25 137) 0.18 10158 (-4364–24 681) 0.17 9529 (-4851–23 909) 0.22
Design-based variables

Decision year (versus 2015)
2016 673 (129–1217) 0.02 566 (41–1091) 0.03
2017 1094 (351–1836) 0.004 952 (208–1697) 0.01

Rejection (versus positive decision) 1100 (677–1522) <0.001 1233 (801–1665) <0.001
Covariates

Women (versus men) 634 (134–1134) 0.01
Age (1 y increment) -72 (-110–-34) <0.001
Married (versus non-married) 434 (-23–891) 0.06

Educational level
Secondary (versus primary) 203 (-264–669) 0.39
Tertiary (versus primary) 1478 (707–2250) <0.001

Residence
Densely populated (versus urban) 33 (-507–573) 0.91
Rural (versus urban) 490 (-91–1071) 0.10

Employed at baseline (versus not employed) 3597 (2457–4737) <0.001
Working career (1 year increment) -15 (-78–48) 0.65

Discussion

VR can play an important role in extending working 
careers, as people are increasingly expected to work into 
older ages. Exploiting discontinuity in the probability 
of receiving a preliminary decision for VR, we used a 
fuzzy regression discontinuity design to evaluate the 
impact of assignment to VR on employment outcomes 
based on nationally representative register data. Our 
study makes a novel contribution to the literature by 
using a causally strong study design that, to our knowl-
edge, has not been used previously in this context. For 
each of the employment outcomes, we found a mod-
est effect in the expected direction at the regression 
discontinuity threshold, but these results were clearly 
statistically non-significant.

Detecting a statistically significant association 
between assignment to VR and the employment out-
comes is made difficult by the large variation seen 
in these outcomes. Being employed two years after 
the decision was rare on both sides of the income 
threshold. Participation in VR is presumably the only 
potential mechanism that could provide differences in 
employment outcomes between those receiving and not 
receiving the preliminary decision. However, even if 
the disability pension applicant receives the preliminary 
decision, he or she may still decide not to participate. If 
the participation rate is low, the impact of the prelimi-
nary decision remains limited.

Particularly, the lack of a significant effect may be 
due to the fact that the studied population is limited 
and specific. It is plausible that the effectiveness of VR 
is poorer among those who are offered VR when they 

apply for disability pension than among those who have 
applied for rehabilitation themselves as their motivation 
to continue working is likely to be weaker, and they are 
already oriented to exit the labor market. Furthermore, 
even among the disability pension applicants the stud-
ied population consists of low-income earners. It can 
be assumed that those with higher incomes have closer 
connections to the labor market and better chances of 
employment.

However, the results broadly agree with previous 
Finnish studies, which have also found relatively mod-
est impact of VR on labor market outcomes. A study 
using propensity score matching found that shorter 
rehabilitation was associated with slightly higher work 
participation during the first year after rehabilitation, 
while among those with longer rehabilitation, the dif-
ference between rehabilitees and non-rehabilitees only 
emerged during longer follow-up (21). Another report 
using the same data found that VR reduced the risk of 
full disability retirement but increased the risk of partial 
disability retirement, with no difference in expected 
years of disability pension between the groups (28). An 
earlier study (29) comparing participants to VR to those 
with a rejected application or those who interrupted their 
rehabilitation program found that participation in VR 
slightly increased the probability of employment in the 
short term. Over a longer follow-up period, the differ-
ences between the employment rates of the rehabilitees 
and the control group disappeared.

Methodological considerations

The regression discontinuity design relies on the assump-
tion that, close to the cut-off point, the treatment and 



8	 Scand J Work Environ Health – online first

Vocational rehabilitation and employment outcomes

control groups do not differ in terms of observed or 
unobserved characteristics. In our study, employment 
at baseline was slightly more common and previous 
working career was somewhat longer among those 
above the income limit, but the increase by income was 
fairly monotonic and there was no discontinuity at the 
threshold.

Due to the limited statistical power, we were not able 
perform subgroup analyses based on the covariates as is 
often done in studies based on this method. To evaluate 
whether our estimates were sensitive to the covariates, 
we included them in the models, finding that they did 
not markedly affect the estimate of our key variable: the 
assignment to VR.

Our study population included participants whose 
disability pension application was rejected or who 
received a short-term positive decision. Those who 
received a rejection were more often employed and had 
a slightly higher income after two years, but they were 
also more often unemployed than those with a positive 
decision. A higher probability of employment among 
those with a rejection may be explained by their better 
health as not having serious enough disabilities is one 
of the most common reasons for rejection. Furthermore, 
the relatively short follow-up time may have influenced 
the results. Temporary disability pensions are often 
continued after the initial period, and some of them are 
still ongoing after two years (30). Although also those 
with a rejection to their application may later receive a 
positive decision, this may be more likely among those 
with a positive decision. Furthermore, if the participant 
started VR after a positive preliminary decision, reha-
bilitation could continue after two years as rehabilitation 
starts only after the temporary disability pension, when 
the participant’s state of health has improved. It would 
therefore be useful to be able to monitor the employment 
outcomes over a longer period than was possible here.

Concluding remarks

Our study examined whether receiving a preliminary 
decision for VR was associated with employment out-
comes after two years. If there were differences in 
employment outcomes between groups below and above 
the income threshold, VR would be the only conceiv-
able mechanism that could explain these differences. 
However, we did not find consistent evidence of such 
an effect. If an effect had been observed, it would have 
argued for the effectiveness of VR. However, given that 
our study population is quite limited and specific and 
the evaluated treatment being the preliminary decision 
of rehabilitation, we do not believe that the absence of 
an effect should be taken as evidence of ineffectiveness 
of VR more generally.

Conflict of interest

The authors report no conflicts of interest

Ethical statement

In Finland, register-based studies do not require an 
ethical review. However, data collection, analysis and 
reporting were carried out in accordance with the ethical 
standards of The Finnish Advisory Board on Research 
Integrity

References

1.	 van Rijn RM, Robroek SJ, Brouwer S, Burdorf A. Influence 
of poor health on exit from paid employment: a systematic 
review. Occup Environ Med 2014 Apr;71(4):295–301. 
https://doi.org/10.1136/oemed-2013-101591.

2.	 Reeuwijk KG, van Klaveren D, van Rijn RM, Burdorf A, 
Robroek SJ. The influence of poor health on competing 
exit routes from paid employment among older workers in 
11 European countries. Scand J Work Environ Health 2017 
Jan;43(1):24–33. https://doi.org/10.5271/sjweh.3601.

3.	 Ilmarinen J. Promoting active ageing in the workplace. 
European Agency for Safety and Health at Work, Discussion 
papers. Bilbao, Spain; 2012.

4.	 Rechel B, Grundy E, Robine JM, Cylus J, Mackenbach JP, 
Knai C et al. Ageing in the European Union. Lancet 2013 
Apr;381(9874):1312–22. https://doi.org/10.1016/S0140-
6736(12)62087-X.

5.	 Nevala N, Pehkonen I, Koskela I, Ruusuvuori J, Anttila 
H. Workplace Accommodation Among Persons with 
Disabilities: A Systematic Review of Its Effectiveness and 
Barriers or Facilitators. J Occup Rehabil 2015;25(2):432–
48. https://doi.org/10.1007/s10926-014-9548-z.

6.	 Padkapayeva K, Posen A, Yazdani A, Buettgen A, Mahood 
Q, Tompa E. Workplace accommodations for persons 
with physical disabilities: evidence synthesis of the peer-
reviewed literature. Disabil Rehabil 2017 Oct;39(21):2134–
47. https://doi.org/10.1080/09638288.2016.1224276.

7.	 van Vilsteren M, van Oostrom SH, de Vet HC, Franche 
RL, Boot CR, Anema JR. Workplace interventions to 
prevent work disability in workers on sick leave. Cochrane 
Database Syst Rev 2015 Oct;(10):CD006955. https://doi.
org/10.1002/14651858.CD006955.pub3.

8.	 Oakman J, Neupane S, Proper KI, Kinsman N, Nygård 
CH. Workplace interventions to improve work ability: A 
systematic review and meta-analysis of their effectiveness. 
Scand J Work Environ Health 2018 Mar;44(2):134–46. 

9.	 Wong J, Kallish N, Crown D, Capraro P, Trierweiler R, 
Wafford QE et al. Job Accommodations, Return to Work 
and Job Retention of People with Physical Disabilities: A 
Systematic Review. J Occup Rehabil 2021 Sep;31(3):474–
90. https://doi.org/10.1007/s10926-020-09954-3.

https://pubmed.ncbi.nlm.nih.gov/24169931
https://doi.org/10.1136/oemed-2013-101591
https://pubmed.ncbi.nlm.nih.gov/27829251
https://doi.org/10.5271/sjweh.3601
https://pubmed.ncbi.nlm.nih.gov/23541057
https://doi.org/10.1016/S0140-6736(12)62087-X
https://doi.org/10.1016/S0140-6736(12)62087-X
https://doi.org/10.1007/s10926-014-9548-z
https://pubmed.ncbi.nlm.nih.gov/27936968
https://doi.org/10.1080/09638288.2016.1224276
https://pubmed.ncbi.nlm.nih.gov/26436959
https://doi.org/10.1002/14651858.CD006955.pub3
https://doi.org/10.1002/14651858.CD006955.pub3
https://pubmed.ncbi.nlm.nih.gov/29493713
https://pubmed.ncbi.nlm.nih.gov/33479811
https://doi.org/10.1007/s10926-020-09954-3


	 Scand J Work Environ Health – online first	 9

Laaksonen et al

10.	 Frölich M, Heshmati A, Lechner M. A microeconometric 
evaluation of rehabilitation of long-term sickness in 
Sweden. J Appl Econ 2004;19(3):375–96. https://doi.
org/10.1002/jae.757.

11.	 Aakvik A, Heckman JJ, Vytlacil EJ. Estimating treatment 
effects for discrete outcomes when responses to treatment 
vary: an application to Norwegian vocational rehabilitation 
programs. J Econom 2005;125(1):15–51. https://doi.
org/10.1016/j.jeconom.2004.04.002.

12.	 Markussen S, Røed K. The Impacts of Vocational 
Rehabilitation. Bonn: Institute for the Study of Labor (IZA); 
2014.

13.	 Carlsson L, Lytsy P, Anderzén I, Hallqvist J, Wallman T, 
Gustavsson C. Motivation for return to work and actual 
return to work among people on long-term sick leave due to 
pain syndrome or mental health conditions. Disabil Rehabil 
2019 Dec;41(25):3061–70. 

14.	 Härkäpää K, Järvikoski A, Gould R. Motivational orientation 
of people participating in vocational rehabilitation. J Occup 
Rehabil 2014 Dec;24(4):658–69. https://doi.org/10.1007/
s10926-013-9496-z.

15.	 Pruett S, Swett E, Chan F, Rosenthal D, Lee G. Empirical 
evidence supporting the effectiveness of vocational 
rehabilitation. J Rehabil 2008;74:56–63.

16.	 Bethge M. Effects of graded return-to-work: a propensity-
score-matched analysis. Scand J Work Environ Health 2016 
Jul;42(4):273–9. https://doi.org/10.5271/sjweh.3562.

17.	 O’Neill J, Mamun AA, Potamites E, Chan F, da Silva Cordoso 
E. Return to Work of Disability Insurance Beneficiaries Who 
Do and Do Not Access State Vocational Rehabilitation 
Agency Services. J Disabil Policy Stud 2015;26(2):111–23. 
https://doi.org/10.1177/1044207315583900.

18.	 Campolieti M, Gunderson MK, Smith JA. The effect of 
vocational rehabilitation on the employment outcomes 
of disability insurance beneficiaries: new evidence from 
Canada. IZA J Labor Policy 2014;3(1):10. https://doi.
org/10.1186/2193-9004-3-10.

19.	 Echarti N, Schüring E, O’Donoghue C. Effects of Vocational 
Re-training on Employment Outcomes Among Persons with 
Disabilities in Germany: A Quasi-Experiment. J Occup 
Rehabil 2020 Jun;30(2):221–34. https://doi.org/10.1007/
s10926-019-09866-x.

20.	 Nivorozhkin A. Overcoming barriers: effects of entering 
vocational rehabilitation on labour market outcomes. Int 
J Soc Welf 2019;28(3):260–70. https://doi.org/10.1111/
ijsw.12367.

21.	 Leinonen T, Viikari-Juntura E, Husgafvel-Pursiainen 
K, Juvonen-Posti P, Laaksonen M, Solovieva S. The 
effectiveness of vocational rehabilitation on work 
participation: a propensity score matched analysis using 
nationwide register data. Scand J Work Environ Health 2019 
Nov;45(6):651–60. https://doi.org/10.5271/sjweh.3823.

22.	 Finnish Centre for Pensions. Rehabilitation within the 
earnings-related pension system 2017. Helsinki; 2018.

23.	 Bor J, Moscoe E, Mutevedzi P, Newell ML, Bärnighausen 
T. Regression discontinuity designs in epidemiology: 
causal inference without randomized trials. Epidemiology 
2014 Sep;25(5):729–37.  https://doi.org/10.1097/
EDE.0000000000000138.

24.	 Craig P, Katikireddi SV, Leyland A, Popham F. Natural 
Experiments: An Overview of Methods, Approaches, and 
Contributions to Public Health Intervention Research. 
Annu Rev Public Health 2017 Mar;38(1):39–56. https://doi.
org/10.1146/annurev-publhealth-031816-044327.

25.	 Lee DS, Lemieux T. Regression Discontinuity Designs in 
Economics. J Econ Lit 2010;48(2):281–355. https://doi.
org/10.1257/jel.48.2.281.

26.	 Imbens G, Lemieux T. Regression Discontinuity Designs: A 
Guide to Practice. J Econom 2008;142(2):615–35. https://
doi.org/10.1016/j.jeconom.2007.05.001.

27.	 Oldenburg CE, Moscoe E, Bärnighausen T. Regression 
Discontinuity for Causal Effect Estimation in Epidemiology. 
Curr Epidemiol Rep 2016;3:233–41. https://doi.org/10.1007/
s40471-016-0080-x.

28.	 Leinonen T, Solovieva S, Laaksonen M, Viikari-Juntura 
E. Työeläkekuntoutukseen osallistumisen vaikutus 
työkyvyttömyyseläkkeelle siirtymiseen [Effects of 
participation in vocational rehabilitation within the 
earnings-related pension scheme on disability retirement]. 
Duodecim 2020;136(19):2173–82.

29.	 Tuomala J. Vaikuttaako kuntoutus työssä jatkamiseen? 
Does rehabilitation have an impact on staying in work? 
In: Gould R, Härkäpää K, Järvikoski At, editors. Toimiiko 
työeläkekuntoutus? Does vocational rehabilitation of 
the earnings-related pension scheme work? Tutkimuksia 
1/2012. Studies of the Finnish Centre for Pensions 01/2012. 
Helsinki 2012.

30.	 Laaksonen M. Work Resumption after a Fixed-Term 
Disability Pension: Changes over Time during a Period 
of Decreasing Incidence of Disability Retirement. Int J 
Environ Res Public Health 2021 Apr;18(9):4618. https://doi.
org/10.3390/ijerph18094618.

Received for publication: 7 October 2021

https://doi.org/10.1002/jae.757
https://doi.org/10.1002/jae.757
https://doi.org/10.1016/j.jeconom.2004.04.002
https://doi.org/10.1016/j.jeconom.2004.04.002
https://pubmed.ncbi.nlm.nih.gov/30039717
https://pubmed.ncbi.nlm.nih.gov/24452474
https://doi.org/10.1007/s10926-013-9496-z
https://doi.org/10.1007/s10926-013-9496-z
https://pubmed.ncbi.nlm.nih.gov/27074050
https://doi.org/10.5271/sjweh.3562
https://doi.org/10.1177/1044207315583900
https://doi.org/10.1186/2193-9004-3-10
https://doi.org/10.1186/2193-9004-3-10
https://pubmed.ncbi.nlm.nih.gov/31782034
https://doi.org/10.1007/s10926-019-09866-x
https://doi.org/10.1007/s10926-019-09866-x
https://doi.org/10.1111/ijsw.12367
https://doi.org/10.1111/ijsw.12367
https://pubmed.ncbi.nlm.nih.gov/30977515
https://doi.org/10.5271/sjweh.3823
https://pubmed.ncbi.nlm.nih.gov/25061922
https://doi.org/10.1097/EDE.0000000000000138
https://doi.org/10.1097/EDE.0000000000000138
https://pubmed.ncbi.nlm.nih.gov/28125392
https://doi.org/10.1146/annurev-publhealth-031816-044327
https://doi.org/10.1146/annurev-publhealth-031816-044327
https://doi.org/10.1257/jel.48.2.281
https://doi.org/10.1257/jel.48.2.281
https://doi.org/10.1016/j.jeconom.2007.05.001
https://doi.org/10.1016/j.jeconom.2007.05.001
https://pubmed.ncbi.nlm.nih.gov/27547695
https://doi.org/10.1007/s40471-016-0080-x
https://doi.org/10.1007/s40471-016-0080-x
https://pubmed.ncbi.nlm.nih.gov/33925338
https://doi.org/10.3390/ijerph18094618
https://doi.org/10.3390/ijerph18094618

