Predicting disability pension
risk among public-sector
employees in Finland: A new
evaluation tool for employers

Petra Sohlman '“), Risto Louhi and Janne Salonen

Keva, Helsinki, Finland

Abstract In this study, we use unique research data to
investigate the risk of exit from the workforce on the
grounds of the award of a disability pension under the
statutory public-sector pension scheme in Finland. Statistical
analysis yields two indicators: the risk for permanent disability
retirement and the critical duration of sickness absence days in
public-sector occupations. The analysis is based on a logistic
regression model where the outcome is retirement on a
disability pension, with sickness benefit spells and other
individual background information used as covariates. The
results underline the importance of minimizing sickness
absences and their duration and reveal differences in the risk
rate between occupations. We conclude that the proposed
risk model is a promising tool that can help employers and
the pension industry prevent permanent disability.
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A new evaluation tool for public employers to predict disability pension risk in Finland

Introduction

While the number of new cases of workers leaving employment prior to the
retirement age to receive a disability pension has been falling over the past
decade in many countries, complex and persistent challenges remain because of
the continuing fragmentation of working lives. In statutory pension systems, the
burden of pension costs is borne by pension providers and employers as well as
employees. The consequences of work-related disability and disability pensions in
particular are wide-ranging and extend beyond the pension industry because of
their significant effect on employers and employees facing challenges with work
ability.

Work ability often diminishes progressively over time, which means there are
multiple windows of opportunity for preventive intervention.' Permanent exit
from the workforce on the grounds of disability is typically preceded by sickness
absence spells, which is why occupational health care provided by employers so
often focuses on early intervention. In addition, statutory pension systems,
including national pension systems, include various sickness and disability
benefits for the working-age population.

In the Finnish context, there is a wealth of literature on the factors contributing
to the claiming of disability pensions and the occurrence of sickness absences.
Recently, much research has been devoted to labour market outcomes after
sickness absence spells (e.g. Leino-Arjas et al., 2021; Laaksonen et al., 2023;
Perhoniemi, Blomgren and Laaksonen, 2023). In the City of Helsinki, Lallukka
et al. (2023) studied occupational trajectories before and after the award of
(permanent as well as partial) disability pensions. The Finnish Institute of
Occupational Health has published work-ability forecasts and workload factors,”
while Laaksonen et al. (2018) and Shiri et al. (2021) have explored the number
of working days lost due to sickness absences or disability pensions.

Internationally, there has similarly been much research on this topic. In
Denmark, Lund et al. (2008) studied the associations between disability risk and
sickness absences (2008) and, in Sweden, Karlsson et al. (2008) and Kivimaiki
et al. (2007) addressed the same subject. In the Norwegian studies by Gjesdal
et al. (2004) and Gjesdal and Bratberg (2003), age, underlying illness, long
absences, earnings and education were identified as predictors of disability risk. A
recent study by Bethge, Spanier and Streibelt (2021) applied an approach similar
to the one adopted in this current study, including sickness absences of all
durations and unemployment spells, to examine the risk of permanent work

1. For a critical appraisal of this discussion, see OECD (2022).
2. See Online work ability forecast calculator.
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disability. An outline of the national sickness benefit systems implemented across
Europe can be found in Spasova, Bouget and Vanhercke (2016).

In this study, we focus on early predictors of permanent disability. Using a
logistic regression model as our analytical tool, we present results of a risk
analysis that shows the occupation-level risk for filing a disability pension
application in the near future. We also propose an indicator for employers and
pension providers that uses up-to-date register data to establish the critical
duration of sickness absence spells. The analysis is based on unique research
data, which includes information on employees’ working life as well as their
history of sickness absence spells, including those of short duration, as well as
their history of disability pension applications.

In Finland, pension providers and employers are using new digital technologies
to streamline the pension application process (e.g. information gathering,
stratifying pension applications, automatic decision-making). These advances
have likely contributed to strengthen public trust in the pension system (e.g.
Hyde, Dixon and Drover, 2007; Vickerstaff et al., 2012; Mailes, Carrasco and
Arcuri, 2021). The possibilities of information and communication technologies
(ICT) are beyond the scope of this study, but we do aim to deepen understanding
of how employers might benefit from the application of statistical modelling and
ICT in detecting early indicators of work disability risks. Up-to-date information
is crucial in proactive risk management at the occupation level and is thus highly
valuable for human resources (HR) executives and occupational health care
bodies.

In this article, we examine the risk of exiting the workforce on the grounds of
being awarded a disability pension. The data and study design allow us to
address the following principal questions:

* Which public-sector occupations have an increased risk of workforce exit on
the grounds of disability, and how does the risk vary between age groups?

+ How can statistical modelling be used in providing digital tools for the employer
to evaluate the risk of workforce exit?

Given the aims of our study, it is essential that we select a statistical method that
is capable of detecting rare risks at the occupation level. One such technique is
logistic regression. We have chosen to use logistic regression, most importantly,
because we need to be able to use the modelling results to estimate the level of
risk as a parameter in digital tools, but we are not interested in the order in
which the risk materializes in certain populations.

This study has three aims. First, we introduce a statistical model for workforce
exit on the grounds of the award of a disability pension, based on simple yet
comprehensive and up-to-date data. Second, we use this model to describe the
factors affecting the risk of permanent disability and introduce an early
occupation-level indicator of diminishing work ability based on sickness absence
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days and other covariates. Third, we report tentative results on the costs of sickness
absences for one major local government employer in Finland, outlining the
potential for developing digital tools for practical risk management.

Disability pension schemes for public-sector employees
in Finland

The statutory disability pension system in Finland includes several pensions and
benefits for those with reduced work ability (see SSA and ISSA, 2018). There are
two major types of pension: we define these as “fixed-term” pensions (cash rehabil-
itation benefit and partial rehabilitation allowance) and pensions “paid until
further notice” (disability pension and partial disability pension). The cash rehabil-
itation benefit or partial rehabilitation allowance is granted if it is thought that the
employee’s ability to work can be restored by means of treatment or rehabilitation.
In addition, a years-of-service pension has been available since 2017 for those with
permanently diminished work ability but who are not yet eligible for the disability
pension. The number of years-of-service pensions granted is negligible compared
to disability pensions.

The pension rules state that employees may be granted disability pensions and
benefits if they have not reached retirement age and if their ability to work has
been reduced for at least one year because of illness, injury, or disability. The
rules also say that persons drawing a partial disability pension are allowed to
earn an income within the earnings limits. In January 2023 that limit was set at
922 euros (EUR) a month (about 34 per cent of the median public-sector wage;
see Finnish Centre for Pensions, 2021). The years-of-service pension is granted
to persons older than age 62 who have worked for 38 years or more in strenuous
and exacting work.

Beyond disability pensions, there is also a benefit called occupational
rehabilitation, which is available for employees with illness or injury who have
been employed in recent years but who are deemed to be at risk of having to exit
the workforce and to receive a disability pension in the next few years.
Occupational rehabilitation includes work trials, job coaching, education,
apprenticeship training, career counselling, and other actions.

The universal basic pension system also includes schemes and rules to assist
those with severely diminished work ability. These schemes include sickness
allowance, rehabilitation allowance, rehabilitation, and disability pensions
(rehabilitation subsidy or disability pension). A pension may be granted after the
applicant has received sickness allowance for about one year. There are specific
rules in the universal basic pension system for disability pensions and benefits. In
the statutory pension systems, disability pensions and benefits will only be
granted on submission of a medical statement. For a more detailed account of
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the Finnish statutory pension system, see Kuivalainen et al. (2020); Lihderanta
et al. (2022); and OECD (2023).

Earlier studies have highlighted some differences in disability retirement between
public-sector and private-sector employees in Finland. These differences mainly
stem from differences in age, gender, and occupational structure as well as in
employer practices. In the public sector, it is more common to utilize partial
pensions as the first disability pension than it is in the private sector. In both sectors,
fixed-term pensions are the most common form of first pension, but the majority of
disability pensions are permanent, being paid until further notice (see Polvinen,
2021; Polvinen and Laaksonen, 2023; Finnish Centre for Pensions, 2024a).

As shown in Figure 1, the number of disability pension recipients has decreased
notably (by 32 per cent) since 2017. The number of partial disability pension
recipients has also decreased, by 8 per cent, while the number of cash
rehabilitation benefit recipients has increased by 2 per cent. In fact, the incidence
rate of disability pensions in the statutory earnings-related pension system has
halved since 2002 (see Finnish Centre for Pensions, 2024b).

Full disability pensions continue to remain the major labour market outcome for
employees with persistent challenges to their work ability. The goal for the future
should be to reduce the frequency of permanent disability pensions and to support
the continued attachment of employees with health problems to the labour market

Figure 1. Recipients of statutory earnings-related disability pensions in the public
sector
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via fixed-term (partial and full) disability pensions and benefits. Partial disability
pensions have an added advantage in that they allow employees who are receiving
a pension to continue to work. According to a recent Finnish study, the main
reasons behind the decline in the number of disability pensions recipients lie, on
the one hand, in the decreasing number of new disability pension awards and, on
the other hand, in the fact that those receiving disability pensions are
automatically transferred to the old-age pension (OA) system at retirement age.
Mortality has no significant role in these trends (see Laaksonen and Rantala, 2023).

In the existing stock of disability pensioners, the main causes of disability are
mental and behavioural disorders and diseases of the musculoskeletal system and
connective tissue (see ICD-10; Finnish Centre for Pensions, 2024c).

Research data, measurements and methods

The initial data for our study were drawn from the administrative registers of the
Finnish public-sector pension provider, Keva. Additional data on sickness absence
spells were obtained from certain public-sector employers; that is, from major
cities as well as well-being services in counties. A total of 21 employers provided
material for this study. The data represent, roughly, a 50 per cent sample of
public-sector employees and yield an approximation for employers of different sizes.

The major novelty of our study is the inclusion of sickness absence spells of all
durations. The majority of earlier Finnish studies only include sickness absence
spells of 9 days or longer, which are relatively rare. Therefore, these may yield
biased results, given that shorter sickness absence spells may be the single most
important early indicator of declining work ability.

The data set for statistical modelling consisted of 940,021 observations from
2016 to 2019. The observations concerned 340,816 employees (24.1 per cent
male and 75.9 per cent female). The data were combined from three separate
sources: sickness absence leave of employees reported by employers, employment
information for those employers, and any pension benefits paid to the persons
concerned.

Measurements of outcome

The outcome variable “DP retirement” (0=no, 1=yes) was defined as true (yes) if
any disability pension payments were made to the person (pension granted) at
any time during the three calendar years following the observation year. In total
19,816 observations (a prevalence of 2.1 per cent in the data set) had a true
outcome variable. Note that disability pensions include all pension benefits (fixed
term and paid until further notice), as we consider the medical diagnosis of
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diminished work ability as a meaningful realization of disability pension risk, and
the return to permanent work following receipt of any kind of disability pension
in the long term is quite rare.

Measurements of predictors

The data set includes information about sickness absence spells of different
durations attributed to the person during the observation year, with overlapping
or back-to-back periods concatenated, provided their initiation years were the
same; the person’s gender and age; receipt of any previous disability pension
payments (disability pension, cash rehabilitation benefit, or partial disability
pension, as shown in Figure 1) and principal employer and primary occupation
during the year in question. The data set included all employed personnel,
regardless of whether they had any sickness absence spells. Any observations
about a person receiving a disability pension during the end of the observation
year had already been removed during pre-processing.

The explanatory variables include socioeconomic factors (Gender, Age (in
years), Age <31 yrs, Age 43-53 yrs, Occupation risk class), SA spell-specific
information (SA spells (0—4 days), SA spells (5-9 days), SA spells (10-14 days),
SA spells (15-29 days), SA spells (30—44 days), SA spells (45-59 days), SA spells
(60+ days), Years since 60+ SA spell, SA spell (60+ days), Number of 60+ SA
days), pension history (Eligible for OA pension, Previous DP, Years since SA)
and some auxiliary information (Year, Employer SA duration distribution). In
the final model we also use some interactions between the explanatory variables.’

As our ultimate aim is to provide practical tools for employers, the data required
are relatively limited and easy to update, yet they allow for quite accurate
predictions of the risk of disability pension award.

Method and study design

The statistical tool we use for modelling the risk of drawing a disability pension is
logistic regression, which has been applied in many fields. In this application it is a
valid method as it yields parameters for use in digital tools and enables us to stratify
high and low risk cases. In social and actuarial science, the technique has been
applied to predictive tasks (e.g. Astari and Kismiantini, 2019; Wijnhoven
et al., 2023; Altwicker-Hdmori, 2023). In terms of content, similar use of logistic
regression modelling can be found in Bethge, Spanier and Streibelt (2021).

3. Further details on the content of all predictors are provided in Appendix Table Al.
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Figure 2. Study design and data
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The modelling was done by using R statistical software (Wickham, 2016; Sing
et al,, 2005)." SAS was used in data pre-processing and in summarizing the results.

The study design pools the data from 2016 to 2021. In practice, one-year cross-
sectional data on the predictors are used to predict the risk of drawing a disability
pension in the next three years (Figure 2). The design allows us to study the
in-sample probability of drawing a disability pension (e.g. predictors from 2016
and predictions for 2017 to 2019) and make out-of-sample predictions (e.g.
predictors from 2021 and predictions for 2022 to 2024).

Modelling individual disability risk with logistic regression

Model candidates of varying complexity were sequentially removed in a backwards
elimination process to find the most parsimonious model using only 30 predictors
or less. Since the sole purpose of the model was to predict the probability of the
event, we also allowed for cases where the main effects were omitted in the
predictor elimination process, and only interaction terms remained. In practice, a

4. For more information, see the following online sources: R: A language and environment for
statistical computing, posted by the Project for Statistical Computing. Package “openxlsx”, posted by P.
Schauberger. dplyr: A grammar of data manipulation, posted by H. Wickham et al. haven: Import and
Export “SPSS”, “Stata” and “SAS”, posted by H. Wickham, E. Miller and D. Smith. tidyr: Tidy Messy
Data, posted by H. Wickham, D. Vaughan and M. Girlich.
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sample of 500,000 observations was marked as the teaching data set and a separate
sample of 200,000 observations was used as the testing and validation data set.

The model evaluation metrics included the AIC (Akaike information criterion)
and McFadden Pseudo R-Squared relative rankings on the teaching data, and the
relative AUC (Area Under the Curve) score ranking on the test sample. Only
models with 30 predictors or less after the stepwise elimination process were
considered for the final risk assessment model. The final model had
20 explanatory variables and 30 predictors in total (including the interactions).
The model AUC score on the test sample was 0.84, which can be considered a
good value, given the available explanatory variables.

The explanatory variable “Occupation risk class” was constructed to identify
differences in the ex-ante disability risk across occupations. All public-sector
occupations were ordered into ten groups according to the observed risk in the
whole data set.

Finally, the selected model was re-trained for final application with all the
available observations (940,021) for which the outcome variable was known. The
final coefficients of the model were obtained from the full data set and are given
in Table 1. Most predictors have a statistically significant value in the selected
model.

Disability risk in major occupations

Applying the regression model to individual-level data yields an estimate of the
predicted risk for employees at a given point of time. This allows for building
reports that highlight the variation and annual change in the predicted risk
across a given employer’s employee groups. Furthermore, the model allows for
tentative evaluation of the cost of disability risk.

For example, Table 2 shows the estimated three-year risk of drawing a disability
pension for employees at year-end 2021 across age and occupational groups. The
total three-year risk of drawing a disability pension per employee is
1.82 per cent, but there is great variation between occupational groups as well as
between age groups. As expected, the per-employee risk assessment increases
with age. It is also noteworthy that in local government, many occupations are
highly gendered, and age structures vary.

Combined with the estimated cost of individual disability pensions, the
individual-level risk ratings provide a tool for approximating the impact of
employees exiting the workforce on the grounds of disability on the employer’s
annual pension expenditure should some or all the predicted risks materialize.
Also, the effect of changes in some of the risk factors can be estimated in
concrete monetary terms.
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Table 1. Model estimates and statistics

Predictor Estimate Std. Error z value
Intercept -7.6300** 0.0772 -98.80
Year -0.2029*** 0.0370 -5.49
Eligible for OA pension -1.7960*** 0.0482 -37.27
SA spell (60+ days): 1 0.5493*** 0.0412 13.34
Previous DP: 1 1.6310" 0.0595 2743
Gender: female 0.1154* 0.0231 4.99
Age 43-53 yrs.: 1 -0.6370*** 0.0244 -26.12
Age 0.0599*** 0.0016 37.00
Number of 60+ SA days 0.0113** 0.0008 14.51

SA spells (15-29 days) 0.7728** 0.0417 18.52
SA spells (3044 days) 1.0750*** 0.1508 713
SA spells (45-59 days) 1.5470"* 0.0800 19.33
SA spells (60+ days) 21730** 0.1330 16.34
Year*Age 0.0023*** 0.0007 3.24
SA spell (60+ days): 1*Years since 60+ SA spell 0.0082** 0.0186 0.44
Previous DP*Years since DP -0.0621** 0.0126 -4.94
Gender: female*Number of 60+ SA days -0.0009*** 0.0009 -1.09
Gender: female*SA spells (15-29 days) -0.1304*** 0.0449 -2.90
Gender: female*SA spells (45-59 days) -0.3267*** 0.0878 -3.72
Gender: female*SA spells (60+ days) -0.2385** 0.0742 -3.21

SA spells (0-4 days)*Age <31 yrs.: 0 -0.0936*** 0.0182 -5.14
SA spells (0-4 days)*Age <31 yrs.: 1 0.0039** 0.0139 0.28
SA spells (0-4 days)*Age 43-53 yrs.: 1 0.0049*** 0.0068 0.72
Age 43-53 yrs.: 1*SA spells (3044 days) 0.1102*** 0.0572 1.93
Age*SA spells (5-9 days) 0.0048** 0.0002 26.57
Age*SA spells (10-14 days) 0.0089*** 0.0003 28.85
Age*SA spells (3044 days) -0.0040** 0.0029 -1.39
Age*SA spells (60+ days) -0.0114*+ 0.0022 -5.13
Age*Occupation risk class 0.0021** 0.0001 24.25
Age*SA spells (04 days)*Employer SA duration distribution 0.0056** 0.0006 9.13

Notes: Significance levels: *"=1%, “=5%, ‘=10%; OA = old age; DP = disability pension; SA = sickness absence.

Source: Authors’ elaboration.
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Table 2. Risk of disability pension by occupation (%)

Occupation® Aged 17 or older Aged 55 or older
Nurses 1.96% 6.16%
Practical nurses 2.66% 8.73%
Upper secondary school teachers 0.92% 3.24%
Childcare workers 2.29% 7.40%
Social service nurses and counsellors 1.63% 5.76%
Experts in law, administration and economy 1.28% 3.30%
Construction, transportation and maintenance workers 1.99% 4.83%
Primary school teachers 1.72% 5.06%
Physicians 0.86% 3.07%
Office assistants and customer service workers 3.04% 6.70%
Elementary school teachers 1.03% 4.21%
Other nurses 2.21% 6.05%
Other workers 0.93% 3.16%
Hospital care assistants 3.35% 8.30%
Therapists in other healthcare 2.06% 6.08%
Social workers and other experts in social work 1.52% 3.93%
School assistants 1.85% 6.11%
Cleaning and kitchen workers 3.05% 7.13%
Firefighters and internal security officers 1.28% 5.08%
Experts in science and technology 1.69% 3.81%
Culture and art workers 0.87% 2.80%
Special teachers 1.44% 4.77%
Public health nurses 1.62% 4.83%
Other teaching experts 1.50% 3.48%
Library, museum and archives workers 2.06% 4.95%
Paramedics 1.19% 6.13%
Total 1.82% 5.50%

Note: "Modified classes based on 1SCO-08.
Source: Authors’ elaboration.

Critical duration of sickness absence days

In response to employers’ demand for early indicators of diminishing work ability,
Keva has proposed an indicator based on the duration of sickness absence days.
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This indicator captures the underlying measures of individual working life and the
above-mentioned risk factors. Based on our statistical modelling of individual
cases, we suggest that there is a certain level of annual sickness absences that
indicates a high risk of filing a disability pension application within three years.
In this study, we refer to this number of days as the “critical duration”.

After 60 consecutive sickness absence days, employees in Finland are required to
obtain a medical assessment of their work ability. However, given the need to effectively
identify employees at risk of work disability, most employers at present have policies in
place for early work-ability intervention, where the frequency and number of sickness
absence spells, combined with other information, are used by HR departments as
guides for timing their interventions. However, the guidelines for the actual critical
values used in this process are varied and usually based on expert opinion.

The research data allow us to model the critical duration of sickness absence days.
Table 3 shows the indicator in major public-sector occupations; note that the Table
shows the results for employees aged 45 or older with no previous disability pension
application history and no long-term sickness absence spells (60 days or more) in a
given year. Our second example of using risk assessment as a tool considers
employees in the highest decile of the estimated three-year disability risk. In this
example, observations for 20192021 are pooled to ensure that all occupations are
sufficiently represented. These highest-risk deciles over three years account for
57 per cent of the total combined three-year risk estimate, but for only 8 per cent
of the total number of employees. Our task is to identify the highest-risk group by
examining the distribution of annual sickness absence days.

As the number of sickness absence days increases, the number of highest-risk
employees in the remaining population decreases, but the share of these
highest-risk cases increases. Assuming limited HR resources and the need to
determine the level of annual sickness absence days so that both the number and
the share of highest-risk employees crossing this threshold are maximized, the
results for this critical value of annual sickness absence days in occupational
groups are presented below. The differences between occupational groups
highlight the variance in the impact of the factors representing the number of
sickness absence days for the total risk in the prediction model.

Given that the award of a disability pension is very rare in the early life course,
we focus on employees aged 45 or older. Also, employers should be aware that
employees with a history of having claimed a disability pension or who have
60 sickness absence days annually have an elevated risk of disability. These
employees are excluded from the analysis. Bearing these limitations in mind, and
combined with other information about employees, employee-specific guidelines
for critical sickness absence days can be used to optimize the timing of early
interventions. Other similar approaches may be used with different trajectories of
sickness absence days together with critical duration.

International Social Security Review, Vol. 78, 4/2025
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Table 3. Critical duration of sickness absence days in major public-sector occupations
in 2021

Occupation** Share of total* Critical duration, days
Secondary school teachers 9% 18
Nurses 8% 20
Practical nurses 8% 12
Construction, transportation and maintenance workers 7% 16
Childcare workers 6% 14
Experts in law, administration and economy 6% 16
Office assistants and customer service workers 6% 8
Social service nurses and counsellors 5% 17
Primary school teachers 4% 20
Physicians 4% 19
Hospital care assistants 4% 8
Cleaning and kitchen workers 3% 9
Elementary school teachers 3% 20
Social workers and other experts in social work 3% 16
School assistants 2% 21
Special teachers 2% 20
Total 100% 15

Notes: "Aged 45 or older without long-term sickness or a disability pension background; “"Modified classes based on
ISCO-08; DP = disability pension.
Source: Authors’ elaboration.

Table 3 shows that the average critical duration among the study participants is
15 days. We also see that there is notable variation between the major occupations.
Those occupations with lower-than-average critical duration are of particular
interest. In a range of social and health care occupations, the critical duration is
low; examples include office assistants and customer service workers (8 days).
There are also highly demanding physical occupations, such as hospital care
assistants (8 days), cleaning and kitchen workers (9 days), and practical nurses
(12 days).

These findings are unsurprising in the light of previous studies which show that
these occupations are both physically and mentally strenuous. The added value of
our work lies in the fact that the indicator we propose can be observed in daily
occupational health care contexts.

Occupations with notably higher-than-average critical duration include nurses,
pre-school teachers, and elementary school teachers (20 days). We assume that in

International Social Security Review, Vol. 78, 4/2025
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these large occupational groups, the connection between sickness absences and
disability pensions is weaker than in occupations with lower critical duration;
that is, there is an inherent base level of sickness absences below which no effect
is seen on the risk of claiming disability pensions.

Costs of sickness absences: A case study of a major local
government employer

Our case example is one of the largest local government employers in Finland,
which has a diverse professional workforce. The largest occupational groups are
in the fields of health care, education, social services, and childcare, together with
administration and other support functions.

Applied to the case employees in 2021, the proposed prediction model for the
risk of drawing a disability pension offers a snapshot of how the risk is
distributed in different age and occupational groups and allows for comparisons
with other similar employers. The model yields an estimate of 556 new disability
pension awards over the next three years. The risk is most prominent in older
age groups and occupations with the most pronounced stressors for disability.
Occupational groups also differ in terms of age and gender. The risk estimates
and some descriptive statistics are presented in Table 4.

In 2021, employees had almost 88,000 sickness absence spells. About 84 per cent
of these spells were 1-5 days in duration, 15 per cent lasted 6-30 days, and
1.1 per cent lasted over 30 days. The total direct cost of sickness absences for
that year was estimated at EUR 50 million, and the employer’s disability pension
payments totalled EUR 20.3 million. If the number of sickness absence spells
decreased by 20 per cent, we can evaluate the effect on the estimated risk of
drawing a disability pension and also get an approximation of how different costs
would be affected, assuming no changes in other risk factors. Table 5 shows how
the risk of drawing a disability pension, the direct costs of sickness absences, and
cost of pension payments for the employer are affected.

The effect of sickness absence spells of different durations on the estimated
disability pension rate varies between employee and age groups. The effect of
short spells (1-5 days) is usually smaller than that of longer spells, and younger
employees’ sickness absence spells also have the least effect on the risk of
drawing a disability pension. There are some occupational groups in which we
see a strong connection between sickness absence spells and the risk of drawing a
disability pension, such as practical nurses younger than age 45 with sickness
absence spells longer than 6 days. In contrast, the connection is weak for upper
secondary school teachers, where only sickness absence spells of more than
30 days for employees older than age 60 have a stronger connection to the risk of
drawing a disability pension.
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Table 4. Disability risk, critical duration of sickness absence days, and descriptive

statistics
Occupation* DP Mean age, Mean SA, Share of  Critical duration,
risk years days women days
Practical nurses 1.7% 414 13.8 85% 17
Upper secondary school teachers 0.9% 454 52 2% 18
Social service nurses and counsellors 1.3% 424 1.3 80% 23
Childcare workers 1.7% 421 16.5 93% 18
Construction, transportation and 1.6% 453 9.7 26% 22
maintenance workers
Experts in law, administration and 1.2% 46.3 48 68% 20
economy
Primary school teachers 1.2% 424 14.0 95% 26
Nurses 1.4% 425 12.3 86% 22
Elementary school teachers 0.6% 413 9.2 79% 20
Office assistants and customer service ~ 2.1% 476 10.3 87% 14
workers
Social workers and other experts in social  1.1% 442 6.5 88% 23
work
Cleaning and kitchen workers 2.5% 473 1.7 80% 14
Physicians 0.8% 413 5.1 74% 21
Other nurses 2.1% 458 12.5 87% 17
Public health nurses 1.1% 40.6 115 99% 18
Experts in science and technology 1.3% 472 53 42% 19
Special teachers 1.1% 451 104 85% 23
Therapists in other healthcare 1.2% 42.3 8.9 83% 20
School assistants 1.4% 42.5 14.2 80% 25
Firefighters and internal security officers  1.6% 416 15.0 9% 22
Library, museum and archives workers ~ 1.7% 474 9.6 67% 17
Other teaching experts 1.2% 48.2 5.0 73% 22
Other workers 1.2% 445 46 46% 21
Culture and art workers 1.0% 441 48 54% 32
Hospital care assistants 1.3% 46.3 6.5 75% 17
Paramedics 0.5% 38.5 76 32% 25
Total 1.4% 43.8 10.3 75% 19

Notes: "Modified classes based on ISCO-08; DP = disability pension; SA = sickness absence.

Source: Authors’ elaboration.
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Table 5. Estimated effect of a 20 per cent decrease in the number of sickness absence
spells

1-5 days 6-30 days Over 30 days
DP risk -3.80% -5.50% -4.20%
Number of new DP retirees in three years 21 -30 -23
Direct cost of SA spells (millions of EUR) -3.5 25 04
Employer pension payments (millions of EUR) -1.3 -1.8 -14

Notes: The day intervals for sickness absence spells follow Keva's already established digital services;
DP = disability pension; SA = sickness absence.
Source: Authors’ elaboration.

The critical duration for different occupations was also presented in Table 4. For
all employees aged 45 or older, the critical duration is 19 days, somewhat higher
than the public sector total (cf. 14 days in Table 3). Comparing major
occupation groups, the critical duration ranges from 14 days (cleaning and
kitchen workers, office assistants, and customer service workers) to 32 days
(culture and art workers). The occupations with the lowest critical durations are
also among those, on average, with the oldest employees. For some professions,
the mean number of annual sickness absence days (not presented for those
aged 45 or older) is very close to the critical duration for childcare workers,
cleaning and kitchen workers, and practical nurses, for example. Employers
should devote more attention to these occupations, especially as the predicted
risk is also among the highest in these professions.

Modelling and employer customer services

All private and public providers of Finland’s statutory earnings-related pensions
continue to develop and improve digital services for their employer-customers,
especially in relation to the provision of disability pensions. The key aim of these
services is to prevent permanent disability, for example by providing practical
work ability services. Digital services include tools for evaluating the significance
of sickness absences and their costs.

As the sole provider of public-sector pensions in Finland, Keva has a key role to
play in improving and developing those services. With 1,940 employer-customers
in central and local government, one of Keva’s roles is to develop and promote
digital services for public-sector employers with different levels of HR resources.’

5. The role of design thinking and agile methodologies in the digitalization of public services with the
aim to improve the performance of government is covered is an extensive literature (e.g. World
Bank, 2022; Welby and Tan, 2022; see also ISSA, 2019).

International Social Security Review, Vol. 78, 4/2025
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The modelling framework presented in this article represents a new step in the
process of establishing and delivering a concrete tool for analysing the risk of
drawing disability pensions and the costs for public-sector employers. Keva has
already made good headway in using the model estimates to deliver several
employer-specific indicators via Power BI visualization tools. The employers who
have provided the necessary sickness absence information find the new tool
useful and are committed to continue providing this information in future.

Conclusion

In this article we have presented an overview of our modelling experiences in
predicting future cases of workers leaving employment prior to the retirement
age to receive a disability pension. The modelling exercise stems from Keva’s
statutory task to minimize new awards of disability pensions and to introduce
digital tools for use by its employer-customers.

The research data and study design allowed us to examine sickness absence
spells of all durations, which is a clear advantage in modelling disability risk. The
modelling yields two major outcomes: estimates for occupation-specific risk for
drawing a disability pension and the critical duration of sickness absence spells,
which gives advance warning of an increased risk for employees in a given
occupation leaving employment prior to the retirement age to receive a disability
pension. Knowledge of occupational differences in sickness absences represents
valuable information for HR experts and occupational health care services. It is
equally important to differentiate between sickness absence spells that are
associated with elevated work-disability risk and those that are not (e.g. seasonal
flu-related sickness absences).

Regarding our first principal research question, it is important that employers
pay attention to sickness absences in certain occupations, given the
socioeconomic information held about employees. These results are in line with
the findings of Bethge, Spanier and Streibelt (2021). According to our results, the
occupations with the highest risk (at midlife) for drawing a disability pension
were the more physically demanding jobs. Critical duration indicates that
15 sickness absence days per year is the limit above which the risk of leaving
employment prior to the retirement age to receive a disability pension increases
significantly, but in some occupations the limit is clearly lower.

The generalizability of the modelling results is an issue of key importance. Keva
already provides tools, for example, for employers to calculate occupational health
care costs. Employers obviously vary in size and therefore so do the implications of
predictions of employees work ability on their finances. Most large employers have
detailed up-to-date information on their sickness absence costs, whereas small
employers, given their limited resources, have fewer opportunities to initiate new
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practices and to compile such information. It is important to note that the data we
used in developing the proposed digital tool does not include information for small
employers and, therefore, the results must be applied with caution.

The tools currently in use provide employers with useful and consistent
information as well as support for practical decisions in the workplace. The tool
developed here has attracted attention and interest among employers, and not
just among those that provided the necessary data. As regards our second
principal research question, modelling the given data using the proposed
statistical model yielded the parameters needed for the digital tools that are
relevant in practical risk management.

As a general note, earlier studies have indicated that employers can benefit from
investments in work disability management, for example by targeting management
actions on the principal work disability risks (e.g. Leino et al., 2023; Reiman
et al., 2017). Many of the possible problems in corporate wellness can be solved
in situ at the workplace, for instance by improving strategic work ability
management and anticipating health problems among employees (e.g.
Anttilainen et al., 2023). Beyond occupation-specific risks and the critical
duration indicator, our case example and its approximation of the costs is highly
policy relevant as it yields a concrete financial measure of sickness absences. The
cost approximation is also available for other public-sector employers.
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Appendix

Table Al. Research data contents

Explaining variable

Description

Occupation risk class

Relative risk class of the person’s occupation on a scale of 1-10. In detail,
the occupations are based on ISCO-08 classification, which is fine-tuned
for Finnish public sector employees

Eligible for OA pension

Value indicating if the person is soon eligible for old-age pension (0=not
eligible within the following three subsequent calendar years, 1/3=eligible in
the third subsequent calendar year, 2/3=eligible in the second subsequent
calendar year, 1=eligible in next calendar year)

Age <31

Value indicating whether the integer part of the person’s age at the end of
the year of the observation is less than or equal to 30

Age 43-53

Value indicating whether the integer part of the person’s age at the end of
the year of the observation is greater than or equal to 43 and less than or
equal to 53

Age

Integer part of the person’s age at the end of the year of the observation

SA spells (04 days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the year of the observation) of length of at most 4 days

SA spells (5-9 days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the same calendar year) of length of at least 5 days and at most
9 days

SA spells (10-14 days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the same calendar year) of length of at least 10 days and at most
14 days

SA spells (15-29 days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the same calendar year) of length of at least 15 days and at most
29 days

SA spells (3044 days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the same calendar year) of length of at least 30 days and at most
44 days

SA spells (45-59 days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the same calendar year) of length of at least 45 days and at most
59 days

SA spells (60+ days)

Number of distinct continuous SA spells (concatenated if consecutive and
started on the same calendar year) of length of at least 60 days

SA spell (60+ days)

Whether the person is known to have been on a continuous SA spell of at
least 60 days during any of the preceding calendar years (0/1)

Previous DP

Whether the person has received disability pension at any time before the
end of the year (0/1)

Number of 60+ SA days

How many days beyond the 60th day the longest continuous SA spell that
started on the year of the observation lasted
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Table Al. Research data contents - Continued

Explaining variable

Description

Gender

Gender of the person (M=male, N=female)

Years since 60+ SA spell

How many years since the last preceding calendar year that the person
was known to have been on a continuous SA spell for at least 60 days
(consecutive SA spells were concatenated if they started on the same
calendar year)

Employer SA duration distribution

Gini coefficient for the distribution of sick leave lengths reported by the
persons principal employer during the year of observation

Years since SA

How many calendar years has there been from the last disability pension
payments (0=last payment during the year of observation, 1=last payment
during the preceding calendar year, ...,10=last payment on the 10th
preceding calendar year or earlier)

Year

Calendar year counter for the observation, 1=2016, 2=2017, etc.

Source: Authors’ elaboration.
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