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Abstract
Purpose To examine how the level of perceived work ability and its changes over time are associated with the risk of full 
disability pension (DP) among those receiving partial DP.
Methods We retrieved survey data on perceived work ability and covariates (sociodemographic factors and health behaviors) 
from a cohort study of Finnish public sector employees at two time points: 2008 and 2012 and linked them with register data 
on DP obtained from the Finnish Centre for Pensions up to the end of 2018. Participants had begun receiving partial DP in 
2008 and responded to either the 2008 survey (n = 159) or both surveys (n = 80). We used Cox regression for the analyses.
Results During the follow-up, 61 (38%) of those receiving partial DP transitioned to full DP. Those with perceived poor 
work ability were at a higher risk of full DP (HR 1.93; 95% CI 1.11–3.38) than those with at least moderate work ability, 
after adjustment for covariates. During four years of receiving partial DP, perceived work ability decreased among 36% of 
the participants, and remained unchanged or improved among 64%. Change in work ability was not associated with a risk 
of full DP.
Conclusion Among those receiving partial DP, perceived poor work ability was a risk factor for full DP. Our findings high-
light the importance of monitoring the level of perceived work ability of those receiving partial DP to enable identifying 
individuals at an increased risk of full DP.
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Introduction

The share of older people in the population is continuing to 
increase in Europe [1]. Measures are needed to ensure that 
people are able to continue working until retirement age. 
Early retirement due to disability is a major cause of lost 
working years [2]. Helping people with reduced work ability 
to participate in work life is essential.

To be able to continue to work, an employee must 
have sufficient work ability. When full-time labor market 

participation is no longer possible, partial disability pension 
(DP) (granted on either a temporary or permanent basis) 
is one solution. Partial DP is granted temporarily on the 
premise that the employee will regain full work ability. The 
decision is permanent if this is unlikely [3].

Partial DP enables an employee to combine part-time 
work with partial absence from work. In Finland, partial 
DPs account for almost one third of all granted DPs [4]. 
The use of partial DP has increased in recent decades 
[5, 6], especially among public sector employees [7]. In 
2021, 70% of those who began partial DP were at least 
55 years old and 69% were women [4]. To receive partial 
DP, a person’s work ability must be reduced by at least 
40% for at least one year due to a medically confirmed ill-
ness, injury, or impairment [3]. These numerical working 
capacity requirements [8] and partial disability practices 
vary across countries [9, 10]. However, in Finland, partial 
DP is related to long-term disability, and is also used as a 
longer-term solution [3], whereas partial sickness benefit, 
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for instance, is granted in the earlier stage of illness and 
for a shorter period of time [11].

If the work ability of those receiving partial DP dete-
riorates to the extent that it is reduced by at least 60%, full 
DP may be granted [3]. Little evidence exists on the fac-
tors that predict transitioning from partial DP to full DP. 
A previous Finnish study examined labor market transi-
tions among those receiving partial DP in the public sector 
and found that 10% transitioned to full DP each year and 
that only 2% returned to full-time work during a six-year 
follow-up [12]. A recent Finnish register study showed that 
male gender, older age and low education level were major 
risk factors for transitioning from partial to full DP [13].

Those receiving partial DP commonly continue work-
ing as well as receiving a pension [14]. To identify those 
at risk of deteriorating work ability, it is important to 
monitor work ability. The Work Ability Index (WAI) is 
an instrument used today in occupational health services 
and for research purposes worldwide to assess work ability 
[15]. Work ability is often conceptualized as the balance 
between work demands and individual resources [15, 16]. 
It can be measured using the first dimension of the WAI, 
that is, the Work Ability Score (WAS) which is a person’s 
self-assessment of their current overall level of work abil-
ity compared with lifetime best [16–18]. Poor work ability 
or a strong decline in WAS is a predictor of DP among 
aging municipal workers [19].

WAS-based work ability seems to decline with age [16, 
20, 21] and health problems [22], but chronic diseases do 
not necessarily mean limited work ability [16]. Heteroge-
neity has also been reported in the association between 
work ability and retirement pathways [23]. The individual 
resources of those receiving partial DP have decreased 
due to health reasons and therefore the demands of their 
work have been eased, i.e., their working hours have been 
reduced to match their work ability. The average WAS-
based work ability of those receiving partial DP was lower 
than that of the non-pensioner group, and the average level 
of work ability was also slightly lower while receiving 
partial DP than during the preretirement period [12]. How-
ever, to the best of our knowledge, how perceptions of 
work ability change over time while receiving partial DP, 
and how the level of and changes in perceived work ability 
are associated with the risk of full DP, remain unknown.

To help people continue to work with their remaining 
work ability until older age, we need to better understand 
work ability and its changes among those receiving partial 
DP. Our aim was to examine whether the risk of full DP 
varies according to the level of perceived work ability after 
a person has transitioned to partial DP and how changes in 
perceived work ability over time are associated with the 
risk of full DP.

Methods

Participants and Design

The data for this study were derived from the Finnish Pub-
lic Sector (FPS) study, which is an ongoing prospective 
cohort study of employees in the municipal services of 
ten towns and six hospital and healthcare organizations 
[24, 25].

We used data obtained from the surveys collected in 
2008 and 2012, which had an average response rate of 
70%. The data on DP were obtained from the registers of 
the Finnish Centre for Pensions and linked prospectively 
(from 2008 until the end of 2018) to the survey data of the 
participants. For the purposes of this study, we focused 
on those who started receiving partial DP in 2008. We 
included participants who had data on perceived work 
ability in 2008 and who responded to the survey while 
receiving partial DP in our analyses. Participants with data 
on perceived work ability for both 2008 and 2012 were 
included in further analyses, providing that they had not 
transitioned to old-age pension or full DP, or reached the 
age of 63 before the 2012 survey. This resulted in analyti-
cal samples of 159 and 80 participants, respectively, as 
described in Fig. 1.

Ethical Consideration

Ethical approval was obtained from the Ethics Com-
mittee of the Helsinki and Uusimaa hospital district 
(HUS/1210/2016). The study was conducted in accord-
ance with the Helsinki declaration. Informed consent was 
obtained from all the individual participants of the study.

Work Ability Score

Work ability was assessed using the WAS, in which the 
respondent assesses their current work ability compared 
to their lifetime best on a ten-point scale (0 = completely 
unable to work, 10 = work ability at its best) [16]. This 
first WAI item has shown to be strongly associated with 
overall WAI [18, 26] and can be considered a reasonable 
alternative to the seven-item WAI for evaluating work 
ability level and how it changes over time [18]. WAS is 
considered a reliable, valid, and responsive instrument 
for assessing work ability. The test-retest reliability intra-
class correlation coefficient (ICC) has been 0.89 [27] and 
0.83 [28]. The standard error of the measurement of 0.69 
and the smallest detectable change of 1.92 points in sick-
listed workers has been reported [27] as showing good 
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agreement of the WAS. Acceptable responsiveness (e.g., 
sensitivity of 41.9% and specificity of 85.0% for WAS at 
cut-off point 5) has also been reported [19]. An association 
between a one-point decrease in WAS and a 33% higher 
risk of early retirement has been observed in the general 
working population [29].

To examine the association between the level of perceived 
work ability and the risk of full DP, we used WAS as a cat-
egorized variable (main analysis) and as a continuous vari-
able (sensitivity analysis). We categorized the WAS scores 
for 2008 as follows: 0–5 points = poor work ability [16, 19, 
21] and 6–10 points = at least moderate work ability.

Changes in perceived work ability were calculated as 
the four-year change in WAS by subtracting the 2008 score 
from the 2012 score. For descriptive purposes, we catego-
rized the differences into three classes: (i) no change in work 

ability (work ability remained constant between the two 
timepoints), (ii) improved work ability (WAS increased by 
≥ 1 point), and (iii) decreased work ability (WAS decreased 
by ≥ 1 point). Due to the small size of the sample, change 
in work ability was also dichotomized into unchanged or 
improved work ability and decreased work ability for 
tabulation.

Covariates

We obtained the covariates from the 2008 survey. They 
included age in years, gender, occupational class, marital 
status, and health behaviors such as smoking, leisure-time 
physical activity, alcohol consumption, and body mass index 
(BMI), as these have been associated with a higher risk of 
DP [29–31].

Fig. 1  Flow chart of study 
participants Finnish Public Sector

study (FPS) 
Eligible population
2008 (n= 74 564)

FPS
Eligible population 
2012 (n= 76 539)

Excluded: 
non-respondents

(n=21 673)

Excluded:
non-respondents 
(n=76) in 2008 

and
missing value in 

work ability scores 
(n=1)

Excluded: 
did not answer 
survey while on  

partial DP
(n=60) 

Respondents in 2008
(n= 52 891)

Partial DP beginning
in 2008 
(n=296)

Responded to 
perceived work ability 

question
(n=219)

Responded while 
receiving partial DP

(n=159)

Respondents in 2012
(n= 53 133)

Excluded: 
non-respondents

(n=23 406)

Responded to surveys
and received partial DP 

in 2008 and 2012
(n=103)

Responded to
perceived work ability 
question twice while 
receiving partial DP

(n=80)

Excluded: 
full DP or old-
age pension 

before survey
2012 (n=17) or 

age of 63 
reached before 

survey 2012
(n=4)

Final analytical sample 

n=159 (cross-sectional data on perceived work ability), n=80 (longitudinal data on perceived work ability)

Partial disability pension (DP) between 2008 and 2012 (n=1712)

Excluded: 
missing value in 

work ability 
scores (n=2)
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The occupations were classified according to the Interna-
tional Standard of Occupations codes [32] and categorized 
into three groups: (i) high (upper-grade nonmanual workers, 
e.g., managers), (ii) intermediate (lower-grade nonmanual 
workers, e.g., people working in customer services), and 
(iii) low (manual workers, e.g., cleaners). Marital status was 
dichotomized into “married/cohabiting” and “other” (i.e., 
unmarried, widow/widower or divorced) [33, 34]. To calcu-
late BMI (weight in kilograms divided by height in meters 
squared), we used self-reported weight and height. Smoking 
was categorized into “non-smokers” or “current smokers” 
(at the time of the survey) [35]. Alcohol consumption was 
elicited by asking about weekly consumption, and alcohol 
intake was calculated as grams per week. Information on 
the participants’ average weekly hours spent on leisure-time 
physical activity during the last 12 months was elicited by 
four questions, from which we calculated the metabolic 
equivalent index (in MET hours a day).

Disability Pension

The register, maintained by the Finnish Centre for Pensions, 
contains all the pension recipients on the earnings-related 
pension scheme, which is the primary pension scheme in 
Finland. DP can be granted on either a temporary or per-
manent basis to a person aged 18–62 with a work history 
that has accrued a pension [3]. In this study, temporary and 
permanent DPs were pooled for the analyses [12], as return 
to work is relatively uncommon, even after temporary DP 
[36]. We focused on all-cause DP.

To analyze the level of work ability and the associated 
risk of full DP, the follow-up started on the day the 2008 
survey was returned and continued until the end of 2018. 
Receipt of full DP was coded as an event (= 1). Cases were 
censored at the end of the follow-up on 12/31/2018, or when 
participants reached old-age pension or the age of 63 (when 
DP can no longer be granted), or died. To analyze the change 
in work ability over four years and the associated risk of full 
DP, the follow-up started on the day on which the Timepoint 
2 survey was returned and ended on 12/31/2018, or when 
participants reached old-age pension, or the age of 63 years, 
or died.

Statistical Methods

We used Cox proportional hazards regression analysis to 
estimate hazard ratios (HR) with confidence intervals (95% 
CI) for full DP due to any cause. The proportional hazards 
assumption was evaluated graphically from Kaplan–Meier 
curves and deemed appropriate. Four models were con-
structed. In the case of a categorical variable, the first cat-
egory was used as a reference. In Model 1, we analyzed the 
HRs and 95% CIs of the full DP connected with work ability 

level, adjusting for age and gender. Model 2 was adjusted for 
the same covariates as in Model 1 plus marital status and 
occupational class; Model 3 was adjusted for only smoking, 
alcohol consumption, and leisure-time physical activity; and 
Model 4 was adjusted for all the preceding covariates plus 
BMI. The models were estimated with WAS as a categorical 
variable in the main analyses and as a continuous variable 
in the sensitivity analyses. Two of the covariates, alcohol 
consumption and leisure-time physical activity, were loga-
rithmically transformed. The proportion of missing values 
was below 2% for most covariates, except for BMI (4%) and 
smoking (3%). We conducted multiple imputation (n = 5) for 
the missing covariate data.

We used Cox regression to examine whether the changes 
in work ability between Timepoint 1 (2008) and 2 (2012) 
were associated with the risk of full DP over an average 3.5-
year follow-up. Change was operationalized as the difference 
in WAS between Timepoints 1 and 2  (WAST2 –  WAST1): 
positive values indicated improved WAS and negative values 
poorer WAS. Follow-up time was included as a log-trans-
formed offset variable. Statistical analyses were performed 
using IBM SPSS version 27.0 (SPSS Inc., Chicago, Illinois, 
USA) and SAS version 9.4 (SAS Institute Inc., Cary, NC, 
USA).

Results

Of the 296 individuals who transitioned to partial DP in 
2008 (see Fig. 1), 159 (54%) responded to the survey in 2008 
while on partial DP, and 61 (38%) of these ended up on full 
DP during follow-up. Table 1 presents the descriptive char-
acteristics of the study sample. The mean age of the partici-
pants was 55.8 (SD 4.5) and 86% were women. At baseline, 
55% scored five points or less on the WAS, 45% scored six 
points or more. Those with poor work ability made up 69% 
of the full DP events.

Among the participants receiving partial DP, those with 
poor work ability were at a higher risk of full DP (HR 1.93; 
95% CI 1.11–3.38), after adjustment for sociodemographic 
factors, health behaviors, and BMI (Table 2). Using the 
continuous exposure variable, we found that a one-point 
increase in perceived work ability was associated with a 
lowered risk of full DP of 27% (95% CI 63–85%) (Supple-
mentary Table 1). 

Over the four years between the study timepoints, work 
ability decreased among 36% of the study participants 
receiving partial DP, remained unchanged among 28% and 
improved among 36%. The mean change in WAS among 
those whose work ability decreased (n = 29), was − 2.1 
points (SD 1.6) and the WAS score of the majority (79%) 
of these participants decreased by either one or two points. 
Correspondingly, the 43% WAS score of those whose work 
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ability improved or remained unchanged (n = 51) increased 
by one or two points (mean change 1.2, SD 1.3). During the 
follow-up, 17 (21%) participants were granted a full DP, the 
work ability of 7 (24.1%) participants decreased, and the 
work ability of 10 (19.6%) participants remained unchanged 
or improved (see descriptive characteristics in Supplemen-
tary Table 2). The mean time for full DP was 3.6 (SD 1.32) 
years.

Regarding the change in work ability over four years, as 
the number of full DP events in the data was limited, we 
were unable to calculate the HR estimates for all the poten-
tial covariates with our model. As the number of men was 
small, we did not adjust the model for gender. We observed 
no association between change in work ability and the risk 
of full DP (HR 1.12; 95% CI 0.90–1.40) (Table 3).

Discussion

Using register data on DP events in 2008 − 2018 and sur-
vey data from 2008, we found that WAS-based work ability 
was associated with full DP over a maximum eleven-year 

follow-up among Finnish public sector employees who had 
begun receiving partial DP in 2008. The risk of full DP 
among those with poor work ability was 1.9 times that of 
those with at least moderate work ability. Our findings indi-
cate that the association between low WAS-based work abil-
ity and register-based DP found in earlier studies of Finnish, 
mainly full-time employees [19, 21] also apply to those who 
have transitioned to partial DP.

Of our study participants receiving partial DP, who had 
an average age of 56, 55% scored five points or less on the 
WAS. In a previous study of general municipal employees 
aged 44–58 (N = 5251), the proportion of participants with 
poor WAS-based work ability was much lower––only 14% 
[19]. Respectively, in a study of Finnish employees in all 
sectors and occupations (N = 11 124) only 3% of the partici-
pants rated their work ability as poor [21]. The participants 
were younger than those in our study, which may explain the 
difference. As poor work ability is often related to chronic 
health problems among older employees [22], we expected 
the work ability ratings of those receiving partial DP among 
our study sample to be low. Impaired work ability may be 
explained by reduced health status, as receiving partial DP 

Table 1  Description of study 
variables by perceived work 
ability level groups (baseline 
2008)

*Numbers vary because some survey responses were missing
#Non-logarithmic transformed data presented
a Perceived work ability was assessed using the Work ability score (WAS), and categorized as 0–5 points = 
poor work ability and 6–10 points = at least moderate work ability
b Alcohol consumption calculated as grams per week
c Body mass index(BMI) calculated from self-reported weight and height
d Leisure-time physical activity, metabolic equivalent (MET) hours a day

All
N* (%)

Perceived work ability  levela

At least moderate 
work ability
N* (%)

Poor 
work ability
N* (%)

N 159 72 87
Women (%) 137 (86) 64 (89) 73 (84)
Age (mean) 55.8 (SD 4.5) 55.7 (4.9) 55.8 (SD 4.3)
Occupational class (%)
 High 66 (42) 37 (51) 29 (34)
 Intermediate 48 (30) 23 (32) 25 (29)
 Low 44 (28) 12 (17) 32 (37)

Marital status (%)
 Married/cohabiting 111 (70) 46 (65) 65 (75)
 Other 47 (30) 25 (35) 22 (25)

Smoking (%)
 Non-smoker 126 (82) 57 (84) 69 (80)
 Smoker (current) 28 (18) 11 (16) 17 (20)

Alcohol  consumptionb, # (mean) 71.4 (SD 107.7) 65.0 (SD 95.7) 94.5 (SD 98.0)
Body mass  indexc (mean) 27.2 (SD 4.7) 27.4 (SD 5.2) 27.0 (SD 4.3)
Physical  activityd, # (mean) 2.4 (SD 2.0) 2.7 (SD 2.1) 2.2 (SD 1.9)
Perceived work ability (mean) 5.2 (SD 1.9) 6.9 (SD 0.9) 3.8 (1.3)
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requires a 40% reduction in work ability due to a medically 
confirmed illness.

According to an earlier study, the average WAS of Finn-
ish municipal employees was poor among those who tran-
sitioned to partial DP [12]. Our study deepened the under-
standing of work ability after beginning to receive partial 
DP and its changes over a period of four years. Work abil-
ity remained unchanged or even improved among 64% of 
those who continued on partial DP for this period. Although 
work ability is expected to decline with age, especially from 
midlife onwards [15, 20, 21], this declining trend is less pro-
nounced when the WAI is low [23]. The work ability of our 
participants was often already poor or moderate at the onset 
of partial DP. We speculate that employees with already low 
scores may find it difficult to change their assessment of 
their work ability, and naturally, the score cannot decrease 
indefinitely. However, we found no significant floor or ceil-
ing effects in our study. An earlier study of sick-listed work-
ers with chronic pain, defined the ceiling or floor effect as 
more than 15% of individuals in a sample who scored the 
maximum or minimum WAS [27].

The personal resources of those receiving partial DP had 
decreased for health reasons, and their work demands and 
individual resources had been balanced by reduced working 

hours. This may be one of the reasons why the majority of 
the participants felt that their work ability remained constant 
or improved. However, there is also evidence that work abil-
ity remains stable over the years for the majority of older 
workers: A recent study showed that long-term WAS-based 
work ability from midlife onwards remained rather stable 
among the majority of employees over 16 years of follow-up 
[34]. Another study reported three trajectories of WAI-based 
work ability among older workers, and that the work ability 
of only 17% of them had declined over an approximately 
12-year follow-up [23]. However, trajectory analysis also 
found nonlinear changes in WAI-based work ability from 
midlife onwards in a 28-year follow-up of municipal employ-
ees [37]. With only two measurement points of work ability, 
we were unable to identify such changes.

Although previous studies have indicated that employees 
with declining work ability tend to retire earlier [19, 20, 23], 
we found no evidence that a change in perceived work abil-
ity over four years was associated with the risk of full DP 
among employees receiving partial DP. This may partly be 
explained by the fact that the differences between the level of 
the groups’ work ability were small, the mean values at base-
line being 5 (poor) and 6 (moderate). Further, the changes in 
both the increased and decreased WAS were minor, that is, 
an average change of 1 or 2 points per direction. A one-point 

Table 2  Association between level of perceived work ability and risk 
of full disability pension (2008–2018) among those receiving partial 
disability pension (N = 159, N of events = 61)

Hazard ratios (HR) and their 95% confidence intervals (CI)
*The level of perceived work ability was assessed using the Work 
ability score (WAS), and categorized as 0–5 points = poor work abil-
ity and 6–10 points = at least moderate work ability
a Level of perceived work ability, adjusted for baseline age and gender
b Level of perceived work ability, adjusted for sociodemographic fac-
tors (baseline age, gender, occupational class, and marital status)
c Level of perceived work ability, adjusted for health behaviors (base-
line smoking, alcohol consumption and leisure-time physical activity)
d Level of perceived work ability, adjusted for baseline age, gender, 
occupational class, marital status, smoking, alcohol consumption, 
leisure-time physical activity, and body mass index (BMI).  Alcohol 
consumption and leisure-time physical activity were logarithmically 
transformed. Leisure-time physical activity, BMI, marital status, 
occupational class, and smoking with imputed values

Level of perceived work ability*

At least moderate 
work ability (N=72)

Poor work abil-
ity (N=87)

N of events 19 42

HR 95% CI

Model  1a Ref. 2.02 1.17–3.48
Model  2b Ref. 1.92 1.10–3.34
Model  3c Ref. 2.04 1.19–3.51
Model  4d Ref. 1.93 1.11–3.38

Table 3  Hazard ratios (HR) and their 95% confidence intervals (CI) 
for associations between changes in perceived work ability from 
Timepoint 1 (2008) to Timepoint 2 (2012) and subsequent disability 
pension until the end of 2018. (N = 80, N of events = 17)

*The change in work ability score (WAS) over four years was 
assessed by subtracting the score in 2008 from the score in 2012. 
Positive values indicated improved WAS and negative values poorer 
WAS. Follow-up time was included as a log-transformed offset vari-
able in all the models
a Change in work ability, adjusted for baseline age. As number of men 
was small, the model was not adjusted for gender
b Change in work ability, adjusted for sociodemographic factors (base-
line occupational class and marital status). Model was not adjusted 
for age
c Change in work ability, adjusted for health behaviors (baseline 
smoking, alcohol consumption and leisure-time physical activity)
d Change in work ability, adjusted for baseline occupational class, 
marital status, smoking, alcohol consumption, leisure-time physical 
activity, and body mass index (BMI). The model was not adjusted 
for age. Alcohol consumption and leisure-time physical activity were 
logarithmically transformed. Leisure-time physical activity, BMI, 
marital status, occupational class, and smoking with imputed values

Change in work ability*
HR

95% CI

Model  1a 0.95 0.78–1.15
Model  2b 1.01 0.86–1.19
Model  3c 1.05 0.88–1.27
Model  4d 1.12 0.90–1.40
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decrease in WAS-based work ability has been associated 
with a 33% increased risk of early retirement [29]. How-
ever, direct comparison to our study is difficult due to the 
differences between the study samples (healthy versus those 
receiving partial DP).

Strengths and Limitations of the Study

A major strength of the study was that the retirement data 
were derived from a complete national register, which makes 
our measure of DP valid and reliable. Second, we employed 
the well-validated and widely used WAS to ascertain the 
level of and change in perceived work ability during follow-
up. The perceived physical and mental demands at work of 
those receiving partial DP need to be further investigated. 
In addition to individual characteristics, physical and psy-
chosocial working conditions are known to partly explain 
the link between poor work ability and an increased risk 
of DP [38]. Although psychosocial factors are also related 
to a risk of DP [21], earlier studies have demonstrated that 
they are rather similar within occupations, as implied by the 
use of psychosocial job exposure matrixes [39, 40]. Thus, 
occupational status can be seen as a conservative proxy for 
psychosocial stressors, and we did not adjust models with 
psychosocial factors to avoid the potential overadjustment.

The study also has limitations. The sample sizes were 
small, as the groups were highly selective. Those who did 
not answer the survey’s work ability question twice or were 
not receiving partial DP while participating in the survey 
dropped out of the study sample. Indeed, only 80 partici-
pants gave two survey responses, and there were only 17 DP 
events. Ten outcome events per predictor variable (EPV) has 
been the rule of thumb as regards the validity of the regres-
sion models [41]. However, less than 10 EPV has also been 
suggested as acceptable [42]. Consequently, a Type II error 
might have occurred: This would mean an incorrect lack of 
association between a variable and outcome event due to low 
statistical power. Lack of statistical power may also explain 
why we found no evidence that a four-year change in work 
ability was associated with a risk of full DP. Therefore, these 
results should be interpreted with caution. In addition, the 
rather long interval between the two measurement points 
may have resulted in selection bias (e.g., survivorship bias) 
in our sample, that is, those with declined work ability may 
have transitioned to full DP during the four years of follow-
up. Our results may underestimate the risk of full DP among 
those receiving partial DP whose work ability is declining.

It can be debated whether the single self-reported item 
we used to assess work ability captures all the physical and 
mental capacities that are essential factors for work ability. 
However, WAS is considered a valid instrument for measur-
ing work ability [27, 28] and a reasonable alternative to the 
WAI for describing the risk of full DP [19]. It should also be 

noted that most (86%) of our study participants were women. 
In Finland, 69% of those receiving partial DP are women [4] 
and women constitute 80% of public sector employees [43]. 
Another limitation of this study is that these findings cannot 
really be generalized to employees in the private sector, in 
which men are largely represented. In addition, our results 
might not be directly generalizable to other countries that 
have different pension systems to those in Finland. However, 
partial DP might to some extent resemble prolonged partial 
sickness absence or similar rehabilitation benefits in other 
countries if the benefit requires a long-term health illness 
and allows participation in part-time work.

Conclusion

Poor work ability was associated with a higher risk of full 
DP in a group that had recently transitioned to partial DP. 
Our findings underscore the importance of monitoring the 
level of the perceived work ability of those receiving partial 
DP, for instance by occupational health care, to facilitate 
identifying individuals at an increased risk of full DP and 
who may need special support to be able to continue at work.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10926- 023- 10161-z.

Author Contributions MW was the principal investigator, performed 
most of the statistical analyses and drafted the first version of the paper. 
JR was the data manager and performed part of the data analyses. 
MW, TLa, TLe, and JE planned the study design. All authors (MW, 
JR, TLa, TLe, and JE) critically interpreted the data and revised the 
manuscript. We would like to honor the memory of Statistician Jouko 
Remes, who sadly passed away after acceptance of this paper.

Funding Open access funding provided by Finnish Institute of Occu-
pational Health. This study is funded by the Finnish Work Environment 
Fund (#220050). TLa was supported by The Social Insurance Institu-
tion of Finland (Grant 29/26/2020). The funders has played no role in 
study design, data collection, data management, analysis and interpre-
tation of data, in the decision to publish or in the writing of the paper.

Data Availability  The datasets generated and analyzed during the pre-
sent study are not publicly available.

Declarations 

Conflict of interest All authors (Mari-Anne Wallius, Tea Lallukka, 
Taina Leinonen, Jouko Remes, and Jenni Ervasti) declare that they 
have no conflict of interest.

Ethical Approval This study was conducted in line with the principles 
of the Declaration of Helsinki. Ethics approval is from the Ethics Com-
mittee of the Helsinki and Uusimaa hospital district (HUS/1210/2016).

Consent to Participate Informed consent was obtained from all the 
individual study participants.

Consent to Publish Not applicable.

https://doi.org/10.1007/s10926-023-10161-z


 Journal of Occupational Rehabilitation

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Eurostat. Population structure and ageing. In: Population structure 
and ageing-statistics explained (europa.eu). 2022. Accessed 19 
Dec 2022.

 2. Schram JL, Solovieva S, Leinonen T, Viikari-Juntura E, Burdorf 
A, Robroek SJ. The influence of occupational class and physical 
workload on working life expectancy among older employees. 
Scand J Work Environ Health. 2021;47(1):5–14.

 3. Työeläke.fi. Different pensions. Disability pension if your working 
ability has been reduced-Työeläke.fi (tyoelake.fi). Accessed 13 
Feb 2023.

 4. Statistics Finnish Centre for Pensions. Earnings-related pension 
recipients in Finland 2021. Official Statistics of Finland. Statistics 
from the Finnish Centre for Pensions 08/2022. https:// urn. fi/ URN: 
NBN: fi- fe202 20713 51657. Accessed 6 Feb 2023.

 5. The Finnish Centre for Pensions. Osatyökyvyttömyyseläkkeiden 
osuus kaksinkertaistunut vuosikymmenessä. 2018. [Twice as 
many partial disability pension retirees in one decade]. Available 
from: Osatyökyvyttömyyseläkkeiden osuus kaksinkertaistunut 
vuosikymmenessä | Eläketurvakeskus (ETK) (sttinfo.fi). Accessed 
18 Dec 2022.

 6. Leinonen T, Viikari-Juntura E, Solovieva S. Has the share of the 
working life expectancy that is spent receiving a partial or full 
disability pension changed in Finland over the period 2005–2018? 
A longitudinal register-based study. BMJ Open. 2022;12:e061085. 
https:// doi. org/ 10. 1136/ bmjop en- 2022- 061085.

 7. Polvinen A. Työkyvyttömyyseläkkeelle siirtymisen erot kunta-
alan ja yksityisen sektorin palkansaajilla [Rehabilitation. Dif-
ferences in disability retirement between municipal and private 
sector employees]. Kuntoutus. 2021;44(1):10–23. https:// doi. org/ 
10. 37451/ kunto utus. 103338.

 8. Hemmings P, Prinz C. Sickness and disability systems: comparing 
outcomes and policies in Norway with those in Sweden, the Neth-
erlands and Switzerland. Paris: OECD Publishing; 2020. https:// 
doi. org/ 10. 1787/ c7686 99b- en.

 9. World Bank group. Disability pensions in the European Union. 
World Bank document. 2017.

 10. Ose SO, Kaspersen SL, Leinonen T, Verstappen S, de Rijk A, 
Spasova S, Hultqvist S, Nørup I, Pálsson JR, Blume A, Paternoga 
M, Kalseth J. Follow-up regimes for sick-listed employees: a com-
parison of nine north-western European countries. Health Policy. 
2022;126:619–631. https:// doi. org/ 10. 1016/j. healt hpol. 2022. 05. 
002.

 11. Social Insurance Institution of Finland. Partial sickness allow-
ance. Available from: partial sickness allowance our services 
Kela. Accessed 19 Sept 2023.

 12. Ervasti J, Pekkarinen L, Virtanen M, Aalto V, Oksanen T. 
Osatyökykyisten työolot ja työmarkkinasiirtymät kunta-ala-
lla. [Labour market transitions and working conditions among 

partially disabled public sector employees].   J Soc Med. 
2019;56:15–26.

 13. Polvinen A, Laaksonen M. Determinants of transition from partial 
to full disability pension: a register study from Finland. Scand 
J Public Health. 2022;50(5):622–628. https:// doi. org/ 10. 1177/ 
14034 94821 10201 72.

 14. Polvinen A. Employment at the onset of partial disability retire-
ment and four years later. Eur J Public Health. 2022. https:// doi. 
org/ 10. 1093/ eurpub/ ckac1 30. 129.

 15. Ilmarinen J. Work ability – a comprehensive concept for occu-
pational health research and prevention. Scand J Work Environ 
Health. 2009;35(1):1–5. https:// doi. org/ 10. 5271/ sjweh. 1304.

 16. Gould R, Ilmarinen J, Järvisalo J, Koskinen S. Dimensions 
of work ability: results of the Health 2000 survey. Helsinki: 
Finnish Centre for Pensions, The Social Insurance Institution, 
National Public Health Institute, Finnish Institute of Occupa-
tional Health; 2008.

 17. Tuomi K, Ilmarinen J, Jahkola M, Katajarinne L, Tulkki A, 
Työkykyindeksi. [Work ability index. Helsinki: Finnish Institute 
of Occupational Health; 1997]; 1997.

 18. Ahlstrom L, Grimby-Ekman A, Hagberg M, Dellve L. The 
work ability index and single-item question: associations 
with sick leave, symptoms, and health - a prospective study of 
women on long-term sick leave. Scand J Work Environ Health. 
2010;36(5):404–412. https:// doi. org/ 10. 5271/ sjweh. 2917.

 19. Jääskeläinen A, Kausto J, Seitsamo J, Ojajarvi A, Nygård C-H, 
Arjas E, Leino-Arjas P. Workability index and perceived work-
ability as predictors of disability pension: a prospective study 
among Finnish municipal employees. Scand J Work Environ 
Health. 2016;42(6):490–499. https:// doi. org/ 10. 5271/ sjweh. 
3598.

 20. Feldt T, Hyvönen K, Mäkikangas A, Kinnunen U, Kokko K. 
Development trajectories of Finnish managers’ work ability 
over a 10-year follow-up period. Scand J Work Environ Health. 
2009;35(1):37–47. https:// doi. org/ 10. 5271/ sjweh. 1301.

 21. Kinnunen U, Nätti J. Work ability score and future work ability as 
predictors of register-based disability pension and long-term sick-
ness absence: a three-year follow-up study. Scand J Public Health. 
2018;46:321–330. https:// doi. org/ 10. 1177/ 14034 94817 745190.

 22. Leijten FRM, van den Heuvel SG, Ybema JF, van der Beek AJ, 
Robroek SJW, Burdorf A. The influence of chronic health prob-
lems on work ability and productivity at work: a longitudinal 
study among older employees. Scand J Work Environ Health. 
2014;40(5):473–482. https:// doi. org/ 10. 5271/ sjweh. 3444.

 23. Boissonneault M, de Beer J. Work ability trajectories and retire-
ment pathways: a longitudinal analysis of older American work-
ers. J Occup Environ Med. 2018;60(7Boissonneault M, de Beer 
J. Work ability trajectories and retirement pathways: a longitudi-
nal analysis of older American workers. J Occup Environ Med. 
2018;60(7):e343-348. ):e343-348. https:// doi. org/ 10. 1097/ JOM. 
00000 00000 001353.

 24. Ervasti J, Peutere L, Virtanen M, Krutova O, Koskinen A, Härmä 
M, Kivimäki M, Ropponen A. Concurrent trajectories of self-rated 
health and working hour patterns in health care shift workers: a 
longitudinal analysis with 8-year follow-up. Front Public Health. 
2022;10:926057. https:// doi. org/ 10. 3389/ fpubh. 2022. 926057.

 25. Kivimäki M, Lawlor DA, Smith GD, Kouvonen A, Virtanen M, 
Elovainio M, Vahtera J. Socioeconomic position, co-occurrence 
of behavior-related risk factors, and coronary Heart Disease: the 
Finnish Public Sector study. Am J Publ Health. 2007;97:874–879. 
https:// doi. org/ 10. 2105/ AJPH. 2005. 078691.

 26. El Fassi M, Bocquet V, Majery N, Lair MR, Couffignal S, Mair-
iaux P. Work ability assessment in a worker population: compari-
son and determinants of Work Ability Index and Work Ability 
score. BMC Public Health. 2013;13:305. https:// doi. org/ 10. 1186/ 
1471- 2458- 13- 305.

http://creativecommons.org/licenses/by/4.0/
https://urn.fi/URN:NBN:fi-fe2022071351657
https://urn.fi/URN:NBN:fi-fe2022071351657
https://doi.org/10.1136/bmjopen-2022-061085
https://doi.org/10.37451/kuntoutus.103338
https://doi.org/10.37451/kuntoutus.103338
https://doi.org/10.1787/c768699b-en
https://doi.org/10.1787/c768699b-en
https://doi.org/10.1016/j.healthpol.2022.05.002
https://doi.org/10.1016/j.healthpol.2022.05.002
https://doi.org/10.1177/14034948211020172
https://doi.org/10.1177/14034948211020172
https://doi.org/10.1093/eurpub/ckac130.129
https://doi.org/10.1093/eurpub/ckac130.129
https://doi.org/10.5271/sjweh.1304
https://doi.org/10.5271/sjweh.2917
https://doi.org/10.5271/sjweh.3598
https://doi.org/10.5271/sjweh.3598
https://doi.org/10.5271/sjweh.1301
https://doi.org/10.1177/1403494817745190
https://doi.org/10.5271/sjweh.3444
https://doi.org/10.1097/JOM.0000000000001353
https://doi.org/10.1097/JOM.0000000000001353
https://doi.org/10.3389/fpubh.2022.926057
https://doi.org/10.2105/AJPH.2005.078691
https://doi.org/10.1186/1471-2458-13-305
https://doi.org/10.1186/1471-2458-13-305


Journal of Occupational Rehabilitation 

 27. Stienstra M, Edelaar MJA, Fritz B, Reneman MF. Measurement 
properties of the Work Ability Score in sick-listed workers with 
chronic musculoskeletal pain. J Occup Rehabil. 2022;32:103–113. 
https:// doi. org/ 10. 1007/ s10926- 021- 09982-7.

 28. Adel M, Akbar R, Ehsan G. Validity and reliability of Work Abil-
ity Index (WAI) questionnaire among Iranian workers; a study in 
petrochemical and car manufacturing industries. J Occup Health. 
2019;61(2):165–174. https:// doi. org/ 10. 1002/ 1348- 9585. 12028.

 29. Sell L, Bültmann U, Rugulies R, Villadsen E, Faber A, Søgaard 
K. Predicting long-term sickness absence and early retirement 
pension from self-reported work ability. Int Arch Occup Envi-
ron Health. 2009;82(9):1133–1138. https:// doi. org/ 10. 1007/ 
s00420- 009- 0417-6.

 30. Lallukka T, Rahkonen O, Lahelma E, Lahti J. Joint associations 
of smoking and physical activity with disability retirement: a reg-
ister-linked cohort study. BMJ Open. 2015;5(7):e006988. https:// 
doi. org/ 10. 1136/ bmjop en- 2014- 006988.

 31. Shiri R, Falah-Hassani K, Lallukka T. Body mass index and the 
risk of disability retirement: a systematic review and meta-anal-
ysis. Occup Environ Med. 2020;77(1):48–55. https:// doi. org/ 10. 
1136/ oemed- 2019- 105876.

 32. Statistics Finland. Classification of occupations 2010. Helsinki, 
Finland, statistics Finland. Available from: Luokitus: Classifica-
tion of occupations 2010 Tilastokeskus (stat.fi). Accessed 12 Jan 
2023.

 33. Polvinen A, Laaksonen M, Rantala J, Hietaniemi M, Kannisto J, 
Kuivalainen S. Working while on a disability pension in Finland: 
Association of diagnosis and financial factors to employment. 
Scand J Public Health. 2018;46(Suppl 19):74–81.

 34. KC P, Virtanen M, Kivimäki M. Trajectories of work ability from 
mid-life to pensionable age and their association with retirement 
timing. J Epidemiol Community Health. 2021;75(11):1098–1103. 
https:// doi. org/ 10. 1136/ jech- 2021- 216433. Ervasti J, Pentti J, 
Vahtera J, Stenholm S.

 35. Halonen JI, Mänty M, Pietiläinen O, Kujanpää T, Kanerva N, 
Lahti J, Lahelma E, Rahkonen O, Lallukka T. Physical work-
ing conditions and subsequent disability retirement due to any 
cause, mental disorders and musculoskeletal diseases: does the 
risk vary by common mental disorders? Soc Psychiatry Psy-
chiatr Epidemiol. 2020;55:1021–1029. https:// doi. org/ 10. 1007/ 
s00127- 019- 01823-6.

 36. Laaksonen M, Gould R. Return to work after temporary disability 
pension in Finland. J Occup Rehabil. 2015;25:471–480. https:// 
doi. org/ 10. 1007/ s10926- 014- 9554-1.

 37. von Bonsdorff ME, Kokko K, Seitsamo J, von Bonsdorff MB, 
Nygård C-H, Ilmarinen J, Rantanen T. Work strain in midlife and 
28-year work ability trajectories. Scand J Work Environ Health. 
2011;37(6):455–463. https:// doi. org/ 10. 5271/ sjweh. 3177.

 38. Lundin A, Kjellberg K, Leijon O, Punnett L, Hemmingsson T. 
The association between self-assessed future work ability and 
long-term sickness absence, disability pension and unemploy-
ment in a general working population: a 7-year follow-up study. 
J Occup Rehabil. 2016;26:195–203. https:// doi. org/ 10. 1007/ 
s10926- 015- 9603-4.

 39. Milner A, Niedhammer I, Chastang JF, Spittal MJ, LaMontagne 
AD. Validity of a job-exposure matrix for psychosocial job stress-
ors: results from the Household Income and Labour Dynamics in 
Australia Survey. PLoS ONE. 2016;11(4):e0152980. https:// doi. 
org/ 10. 1371/ journ al. pone. 01529 80.

 40. Solovieva S, Pensola T, Kausto J, Shiri R, Heliövaara M, Burdorf 
A, Husgafvel-Pursiainen K, Viikari-Juntura E. Evaluation of the 
validity of job exposure matrix for psychosocial factors at work. 
PLoS ONE. 2014;30:9e108987. https:// doi. org/ 10. 1371/ journ al. 
pone. 01089 87.

 41. van Domburg R, Hoeks S, Kardys I, Lenzen M, Boersma E. Tools 
and techniques - statistics: how many variables are allowed in the 
logistic and Cox regression models. EuroIntervention: J EuroPCR 
Collab Working Group Interventional Cardiol Eur Soc Cardiol. 
2014;9(12):1472–1473. https:// doi. org/ 10. 4244/ EIJV9 I12A2 45.

 42. Vittinghoff E, McCulloch CE. Relaxing the rule of ten events 
per variable in logistic and Cox regression. Am J Epidemiol. 
2007;165(6):710–718. https:// doi. org/ 10. 1093/ aje/ kwk052.

 43. Personnel Statistics. KT Kunta- ja hyvinvointialuetyönantajat. 
Kunta-alan henkilöstö 2021. [Local Government and Country 
Employers. Municipal sector personnel 2021]. Available from: 
Henkilöstötilastot, Kunta- ja hyvinvointialuetyönantajat KT. 
Accessed 22 May 2023.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s10926-021-09982-7
https://doi.org/10.1002/1348-9585.12028
https://doi.org/10.1007/s00420-009-0417-6
https://doi.org/10.1007/s00420-009-0417-6
https://doi.org/10.1136/bmjopen-2014-006988
https://doi.org/10.1136/bmjopen-2014-006988
https://doi.org/10.1136/oemed-2019-105876
https://doi.org/10.1136/oemed-2019-105876
https://doi.org/10.1136/jech-2021-216433
https://doi.org/10.1007/s00127-019-01823-6
https://doi.org/10.1007/s00127-019-01823-6
https://doi.org/10.1007/s10926-014-9554-1
https://doi.org/10.1007/s10926-014-9554-1
https://doi.org/10.5271/sjweh.3177
https://doi.org/10.1007/s10926-015-9603-4
https://doi.org/10.1007/s10926-015-9603-4
https://doi.org/10.1371/journal.pone.0152980
https://doi.org/10.1371/journal.pone.0152980
https://doi.org/10.1371/journal.pone.0108987
https://doi.org/10.1371/journal.pone.0108987
https://doi.org/10.4244/EIJV9I12A245
https://doi.org/10.1093/aje/kwk052

	Level of and Changes in Perceived Work Ability Among Partial Disability Pensioners and the Risk of Full Disability Pension—A Register-Linked Cohort Study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Participants and Design
	Ethical Consideration
	Work Ability Score
	Covariates
	Disability Pension
	Statistical Methods


	Results
	Discussion
	Strengths and Limitations of the Study

	Conclusion
	References


