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Abstract

Background. The aim of this study was to examine the differences in disability retirement between
public and private sector employees and to examine the contribution of age, gender and occupational

group to the differences between the sectors.

Methods: Our Finnish register data comprised about two million non-retired men and women aged 30—
62. Cox proportional hazard models were used to calculate hazard ratios for any, full and partial

disability retirement in the public sector compared to the private sector.

Results: The risk of any disability retirement was higher in the public sector than in the private sector in
all occupational groups. The unadjusted hazard ratio ranged from 1.29 (95% Cl 1.16-1.44) among
teaching professionals to 2.25 (95% Cl 1.95-2.58) among skilled agricultural, forestry and fishery
workers. Adjustment for age and gender attenuated the differences between the sectors. After
adjusting for age, gender and occupational group, the hazard ratio was 1.29 (95% Cl 1.27-1.32) for any
disability retirement and 2.02 (95% Cl 1.96-2.08) for partial disability retirement, but for full disability

retirement there were no differences between the public sector and private sector.

Conclusions: Adjustment of age and gender attenuated the higher risk of disability retirement in the
public sector, while adjustment for occupational group widened the sector differences in any and full
disability retirement. The risk of partial disability retirement was higher in all occupational groups in the
public sector compared to the private sector. For full disability retirement, the differences between the

sectors were small or non-existent.
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Introduction

Previous studies have shown that the risks of sickness absence and disability retirement are higher in
the public sector than in the private sector. Most of the evidence comes from the Nordic countries [1-
10], but similar findings have also been reported elsewhere [11-13]. In Finland, the risk of disability
retirement is almost 30% higher in the public sector than in the private sector [6]. The reasons for this

difference are not entirely clear.

One possible reason may be the fundamental differences in occupational structures in the public and
private sectors. For example, occupations in health care and teaching are very common in the public
sector but relatively rare in the private sector. Many studies have found an elevated risk of long-term
sickness absence and disability retirement in typical public sector occupations, such as nurses,
kindergarten teachers and social workers [4,7-10]. In contrast, occupations in industry and construction

are virtually non-existent in the public sector but account for a large share of private sector occupations.

Another reason may relate to differences in the gender balance and age structure. The majority of
public sector employees are women, among whom the risk of disability retirement is higher than among
men [6,14]. Also, the risk of disability retirement is known to strongly increase with age [15,16], and the

older age structure in the public sector may therefore contribute to the differences.

The features of the pension system may also come into play. In Finland, there are two types of disability

pension, full and partial. A partial disability pension is granted if it is estimated that the individual’s work



ability is reduced by at least 40% for more than one year, and a full disability pension if the reduction in
work ability amounts to at least 60%. The assessment is made by an insurance physician and is based on
medical indicators and other factors affecting the applicant’s ability to earn a living. The share of partial
disability pensions has increased in recent decades [17] and today up to one in three new disability
pensions is granted as a partial pension. Partial disability pensions are more common among women,
those aged over 55 years and those working in the public sector [18,19], and they have been found to be
especially common in some specific occupations such as nurses and kindergarten teachers [9,10]. Partial

disability pensions may thus largely contribute to the overall sector differences.

Disability pension regulations differ to some extent between the public and the private sector, which
possibly leads to sector differences in disability retirement. In the public sector the definition of
occupational disability is applied to all employees, whereas in the private sector it only concerns those
over the age of 60. There are also differences in how disability pensions are financed [20]. Under the
regulations in force during the study period, partial disability retirement in the public sector did not
affect the costs incurred to employers. In the private sector, however, the costs of partial disability

pensions were 50% of the costs of full disability pensions.

The aims of this study were twofold: 1) to examine how the risk of disability retirement varies between
the public and private sectors by occupational group and 2) to explore how age, gender and
occupational class contribute to the differences between the sectors. The differences are studied

separately among those retiring on a partial and a full disability pension.



Methods

Compiled by the Finnish Centre for Pensions and Statistics Finland, our total register data (100% of
Finns) comprised about two million non-retired men and women aged 30-62 at the end of 2013 who
had been pension insured in the public or the private sector. The analyses were restricted to those aged
30 and over, because most of them have graduated and are at least in their first occupation.
Furthermore, the self-employed were excluded from the private sector (N=163,865) because there are
no self-employed persons in the public sector. The sector of employment and self-employment were
determined based on the pension law under which the employee had been insured for the longest
period of time by the end of 2013. In total, 30% of the study population were public sector employees
and 70% worked in the private sector. The follow-up ended on disability retirement, reaching the age for
old-age retirement, death, or the end of 2018. During the follow-up period 2014-2018, a total of 64,907
persons retired on a disability pension, of whom 42,601 on a full disability pension and 22,306 on a

partial disability pension.

Age

Age was classified into five groups: 30-39 years, 40—49 years, 50-54 years, 55-59 years and 60—62

years.

Occupational groups

Occupations were grouped using the International Standard Classification of Occupations (ISCO-08) that
is based on skill level and skill specialization [21]. The occupational groups were mainly categorized
using the 1-digit classification, but more detailed 2- and 3-digit information was also used. The purpose
of the categorization was to allow us to identify the largest occupational groups in the public sector. The
following major groups of occupations were used: managers (ISCO code 1), professionals (2), technicians

and associate professionals (3), clerical support workers (4), services and sales workers (5), skilled



agricultural, forestry and fishery workers (6), craft and related trades workers (7), stationary plant and
machine operators and assemblers (8), and elementary occupations (including occupations in the armed
forces) (9,0). In addition, professionals were divided into health professionals (ISCO subcode 22),
teaching professionals (23) and other professionals (21,24,25,26). Technicians and associate
professionals were divided into health associate professionals (32) and other associate professionals
(31,33,34,35). Service and sales workers were divided into childcare workers and teachers’ aides (531),
personal care workers in health services (532) and other service and sales workers (51,52,54).
Information on occupation was for 2013, but information from earlier years was used if 2013 data were

missing or unknown.

The occupational group structure of the public and private sector employees is presented in

Supplementary Table I. The distribution of occupational groups is quite different between the sectors.

Supplementary Table | also presents the gender distribution and mean age for the occupational groups
in the public and private sectors. In the public sector, 71% of employees were women, compared to 45%
in the private sector. The share of women varied by occupational group. Women were overrepresented
in health care, among teaching professionals, clerical support workers and service and sales workers in
both sectors. Furthermore, public sector-employees were older than private sector employees in every

occupational groups.

Supplementary Table Il presents the mean age at the time of disability retirement in each occupational
group and by sector. The mean age at the time of disability retirement varied from 51.0 years among

health associate professionals in the private sector to 56.2 years among managers in the public sector.



Statistical analysis

The incidence of disability retirement was calculated by dividing the number of disability retirees by the
size of the risk group (per 100 person-years) in each occupational group in the public and the private
sector separately. Incidence rates were also calculated separately for disability retirement on a full and a

partial disability pension.

The Cox proportional hazard models [22] were used to calculate the hazard ratios (HR) and their 95%
confidence intervals (95% Cl) for disability retirement in the public sector compard to the private sector.
The models are based on a survival function which tells the probability of a certain event (disability
retirement) at a particular time. It also takes into account censored events (e.g., death or old-age
retirement). The Cox proportional hazard models have been used in various studies concerning disability
retirement [8,16,23-24]. Firstly, we calculated unadjusted hazard ratios and 95% Cls for disability
retirement in different occupational groups. Secondly, we calculated age and gender adjusted hazard
ratios for disability retirement in different occupational groups. Thirdly, we constructed models
adjusting for age, gender and occupational group of the total study population in any, full and partial

disability retirement.

We checked the Cox proportional hazard assumptions. First, we produced graphs of survival function
versus survival time by sector. The graphs showed that the proportional hazard assumption was not
violated because the sector-specific lines were parallel. Second, we generated the time dependent
covariates and included them in the model. Also in this case, we found no indications that the models

could be violated. The analyses were performed by SAS Enterprise Guide 8.2.



Results

The incidence rates for any, full and partial disability retirement by occupational group are presented in
Table I. In almost every occupational group, the incidence of any, full and partial disability retirement
was higher in the public sector than in the private sector. However, due to different distributions of
occupational groups, there was no difference in the overall incidence of full disability retirement

between the sectors. The incidence rates by gender are shown in Supplementary Table Ill.

Table I. Incidence of any, full and partial disability retirement in the public and private sectors, %

Partial
Any DR Full DR DR
Public Private p-value Public Private p-value Public Private  p-value
Managers 0.44 0.30 <.001 0.27 0.23 0.08 0.17 0.07 <.001
Professionals 0.47 0.28 <.001 0.23 0.19 <.001 0.24 0.08 <.001
Health professionals 0.56 0.35 <.001 0.22 0.20 0.55 0.33 0.15 <.001
Teaching professionals 0.47 0.36 <.001 0.24 0.25 0.43 0.23 0.11 <.001
Other professionals 0.43 0.26 <.001 0.22 0.19 <0.001 0.21 0.08 <.001
Technicians and associate professionals 0.89 0.44 <.001 0.37 0.31 <.001 0.51 0.13 <.001
Health associate professionals 0.95 0.60 <.001 0.35 0.34 0.79 0.60 0.26 <.001
Other associate professionals 0.84 0.42 <.001 0.40 0.30 <.001 0.44 0.12 <.001
Clerical support workers 1.17 0.63 <.001 0.59 0.40 <.001 0.58 0.23 <.001
Service and sales workers 1.46 0.84 <.001 0.69 0.57 <.001 0.77 0.27 <.001
Childcare workers and teachers' aides 1.18 0.79 <.001 0.59 0.55 0.27 0.58 0.24 <.001
Personal care workers in health services 1.77 1.24 <.001 0.74 0.76 0.32 1.03 0.48 <.001
Other service and sales workers 1.24 0.76 <.001 0.72 0.54 <.001 0.52 0.22 <.001
Skilled agricultural, forestry and fishery
workers 1.76 0.78 <.001 0.99 0.61 <.001 0.77 0.18 <.001
Craft and related trades workers 1.74 0.93 <001 0.96 0.71 <001 0.78 0.22 <001
Stationary plant and machine operators,
assemblers
1.41 0.93 <.001 0.98 0.68 <.001 0.43 0.24 <.001
Elementary occupations (incl. armed forces) 1.74 1.13 <.001 0.86 0.83 0.35 0.88 0.29 <.001
All 0.91 0.65 <.001 0.46 0.48 <.001 0.45 0.17 <.001




Table Il shows the hazard ratios (HR) and their 95% confidence intervals (95% Cl) for any disability
retirement in the public sector compared to the private sector by occupational group. The unadjusted
hazard ratios for any disability retirement ranged from 1.29 (95% Cl 1.16-1.44) among teaching
professionals to 2.25 (95% Cl 1.95-2.58) among skilled agricultural, forestry and fishery workers.
Adjustment for age reduced the differences in disability retirement between the sectors more than
adjustment for gender. After adjusting for both age and gender, the sector differences disappeared
among managers, health professionals and teaching professionals. In the other occupational groups, the

excess risk in the public sector remained.

Table II. Hazard ratio (HR) and 95% confidence intervals (95% Cl) for any disability retirement by

occupational class in the public sector compared to the private sector

Unadjusted
HR (95% Cl)

Age adjusted
HR (95% Cl)

Gender adjusted
HR (95% Cl)

Age and gender adjusted

HR (95% CI)

Managers

Professionals
Health professionals
Teaching professionals

Other professionals

Technicians and associate professionals
Health associate professionals

Other associate professionals

Clerical support workers

Service and sales workers

Childcare workers and teachers' aides
Personal care workers in health services

Other service and sales workers

Skilled agricultural, forestry and fishery workers

Craft and related trades workers

Stationary plant and machine operators, assemblers

Elementary occupations (incl. armed forces)

1.46 (1.28-1.67)

1.69 (1.61-1.78)
1.57(1.27-1.95)
1.29 (1.16-1.44)
1.65 (1.54-1.77)

2.02 (1.94-2.10)
1.56 (1.43-1.71)
1.99 (1.89-2.09)

1.83 (1.72-1.95)

1.72 (1.67-1.78)
1.49 (1.33-1.66)

1.42 (1.35-1.50)
1.63 (1.54-1.72)

2.25(1.95-2.58)
1.84(1.71-1.99)
1.51(1.37-1.65)

1.53 (1.46-1.61)

1.09 (0.96-1.25)

1.40 (1.34-1.48)
1.17 (0.94-1.45)
1.05 (0.95-1.18)
1.40 (1.30-1.50)

1.76 (1.69-1.83)
1.35 (1.24-1.47)
1.62 (1.54-1.70)

1.46 (1.36-1.55)

1.42 (1.37-1.46)
1.32(1.19-1.48)

1.29 (1.11-1.36)
1.31(1.24-1.39)

1.92 (1.67-2.21)
1.35 (1.25-1.46)
1.13 (1.03-1.24)

1.38 (1.32-1.45)

1.33 (1.15-1.52)

1.57 (1.50-1.66)
1.56 (1.26-1.93)
1.27(1.14-1.42)
1.56 (1.46-1.68)

1.88 (1.80-1.96)
1.54 (1.41-1.68)
1.89 (1.80-1.99)

1.84 (1.73-1.96)

1.66 (1.60-1.71)
1.47 (1.31-1.64)

1.40 (1.33-1.48)
1.66 (1.57-1.75)

2.24(1.95-2.58)
1.85 (1.71-2.00)
1.50 (1.37-1.65)

1.39 (1.32-1.45)

0.99 (0.86-1.14)

1.28 (1.22-1.35)
1.15 (0.93-1.43)
1.02 (0.91-1.14)
1.29 (1.21-1.39

1.64 (1.57-1.71)
1.34 (1.22-1.46)
1.55 (1.48-1.63)

1.48 (1.38-1.58)

1.37(1.33-1.42)
1.31(1.18-1.47)

1.28 (1.22-1.35)
1.33 (1.26-1.41)

1.90 (1.65-2.19)
1.35 (1.25-1.46)
1.13 (1.03-1.24)

1.31(1.25-1.38)

Sector differences in full disability retirement were largest among skilled agricultural, forestry and

fishery workers and among clerical support workers, but in most managerial and professional



occupational groups the differences were relatively small or non-existent (Table IIl). Age and gender
adjustment mainly decreased the differences between the sectors. After adjustments, the occupational
groups of technicians and associate professionals, clerical support workers, other service and sales
workers, and skilled agricultural, forestry and fishery workers had a higher risk of full disability
retirement in the public sector than in the private sector. By contrast, managers, teaching professionals
and personal care workers in health services and elementary occupations had a lower risk of full

disability retirement in the public sector than in the private sector.

Table Ill. Hazard ratios (HR) and 95% confidence intervals (95% Cl) for full disability retirement (DR) by

occupational class in the public sector compared to the private sector

Unadjusted
HR (95% Cl)

Age adjusted
HR (95% Cl)

Gender adjusted
HR (95% Cl)

Age and gender
adjusted
HR (95% Cl)

Managers

Professionals
Health professionals
Teaching professionals

Other professionals

Technicians and associate professionals
Health associate professionals

Other associate professionals

Clerical support workers

Service and sales workers

Childcare workers and teachers' aides
Personal care workers in health services

Other service and sales workers

Skilled agricultural, forestry and fishery workers

Craft and related trades workers

Stationary plant and machine operators, assemblers

Elementary occupations (incl. armed forces)

1.16 (0.98-1.37)

1.18 (1.11-1.26)
1.10 (0.82-1.46)
0.95 (0.83-1.09)
1.18 (1.08-1.30)

1.22 (1.16-1.29)
1.02 (0.90-1.15)
1.31(1.23-1.40)

1.46 (1.34-1.59)

1.19 (1.14-1.25)
1.08 (0.94-1.24)

0.96 (0.90-1.04)
1.33 (1.24-1.43)

1.63 (1.37-1.93)
1.33 (1.20-1.48)

1.42 (1.27-1.59)

1.03 (0.97-1.10)

0.80 (0.75-1.04)

1.01 (0.94-1.07)
0.84 (0.63-1.13)
0.80 (0.70-0.92)
1.01(0.93-1.11)

1.08 (1.03-1.14)
0.91(0.81-1.03)
1.09 (1.01-1.16)

1.21(1.11-1.32)

1.02 (0.98-1.07)
0.99 (0.87-1.14)

0.90 (0.84-0.97)
1.11(1.03-1.19)

1.42 (1.20-1.68)
1.00 (0.90-1.10)

1.09 (0.97-1.22)

0.94 (0.88-1-00)

1.10 (0.93-1.31)

1.15(1.08-1.23)
1.09 (0.82-1.46)
0.94 (0.83-1.08)
1.16 (1.05-1.27)

1.22 (1.15-1.30)
1.03 (0.91-1.16)
1.30 (1.22-1.40)

1.49 (1.37-1.62)

1.19 (1.14-1.24)
1.07 (0.94-1.23)

0.97 (0.90-1.04)
1.34 (1.24-1.44)

1.62 (1.37-1.93)
1.34(1.21-1.48)

1.43 (1.27-1.59)

0.97 (0.91-1.03)

0.84 (0.70-1.00)

0.96 (0.90-1.03)
0.84 (0.63-1.13)
0.79 (0.69-0.91)
0.98 (0.90-1.08)

1.09 (1.03-1.15)
0.93 (0.82-1.05)
1.09 (1.02-1.17)

1.24 (1.14-1.36)

1.02 (0.98-1.07)
0.99 (0.87-1.14)

0.91 (0.85-0.98)
1.11(1.03-1.19)

1.41(1.19-1.67)
1.00 (0.90-1.10)

1.08 (0.97-1.21)

0.92 (0.87-0.98)

The risk of partial disability retirement differed considerably between the public and private sectors

(Table IV). The unadjusted hazard ratios ranged from 1.75 (95% Cl 1.47-2.07) among stationary plant



and machine operators and assemblers to 4.38 (95% Cl 3.36-5.71) among skilled agricultural, forestry
and fishery workers. Adjustment for both age and gender reduced the sector differences notably but did
not eliminate them entirely. After adjustments, the risk of partial disability retirement was still higher in

the public sector than in the private sector in all occupational groups.

Table IV. Hazard ratios (HR) and 95% confidence intervals (95% Cl) for partial disability retirement (DR)

by occupational class in the public sector compared to the private sector

Unadjusted
HR (95% Cl)

Age adjusted
HR (95% Cl)

Gender adjusted
HR (95% Cl)

Age and gender
adjusted
HR (95% Cl)

Managers

Professionals
Health professionals
Teaching professionals

Other professionals

Technicians and associate professionals
Health associate professionals

Other associate professionals

Clerical support workers

Service and sales workers

Childcare workers and teachers' aides
Personal care workers in health services

Other service and sales workers

Skilled agricultural, forestry and fishery workers

Craft and related trades workers

2.52(1.99-3.18)

2.88 (2.66-3.13)
2.21(1.61-3.05)
2.05 (1.70-2.47)
2.79(2.50-3.11)

3.85(3.61-4.10)
2.28 (2.00-2.59)
3.70 (3.42-4.00)

2.48 (2.25-2.73)

2.86(2.72-3.01)
2.41(1.99-2.92)

2.15(1.98-2.33)
2.33(2.13-2.55)

4.38 (3.36-5.71)
3.48 (3.09-3.93)

1.82 (1.43-2.30)

2.32(2.13-2.52)
1.60 (1.16-2.21)
1.60 (1.33-1.93)
2.30 (2.06-2.57)

3.27 (3.06-3.48)
1.91(1.68-2.17)
2.91(2.69-3.15)

1.85 (1.68-2.03)

2.22(2.11-2.34)
2.06 (1.70-2.49)

1.90 (1.75-2.06)
1.76 (1.61-1.93)

3.59 (2.75-4.69)
2.38(2.11-2.69)

2.02 (1.58-2.59)

2.52(2.31-2.74)
2.17 (1.58-2.99)
1.99 (1.65-2.41)
2.49 (2.20-2.78)

3.21(3.01-3.43)
2.20 (1.94-2.51)
3.27 (3.02-3.55)

2.44(2.22-2.69)

2.61(2.48-2.74)
2.35(1.95-2.85)

2.08 (1.92-2.26)
2.46 (2.25-2.69)

4.37 (3.35-5.71)
3.47 (3.08-3.92)

1.45 (1.12-1.86)

1.97 (1.81-2.15)
1.55 (1.12-2.14)
1.51(1.25-1.82)
2.03 (1.81-2.27)

2.74(2.57-2.93)
1.85 (1.63-2.11)
2.60 (2.39-2.82)

1.84 (1.67-2.03)

2.04 (1.94-2.15)
2.03 (1.67-2.46)

1.85 (1.71-2.01)
1.83 (1.67-2.00)

3.55 (2.72-4.64)
2.38(2.11-2.69)

Stationary plant and machine operators, assemblers

1.75 (1.47-2.07) 1.23 (1.04-1.46) 1.72 (1.46-2.05) 1.27 (1.07-1.51)

Elementary occupations (incl. armed forces)

2.96 (2.74-3.20) 2.61(2.41-2.82) 2.48 (2.29-2.68) 2.30 (2.15-2.49)

Finally, the risk of disability retirement was examined in the total study population, with adjustment also
made for occupational group (Table V). Adjustment for age and gender reduced the differences

between the sectors in any and partial disability retirement. Furthermore, adjustment for age widened
the difference in the risk of full disability retirement, which was higher in the private sector. Adjustment

for occupational group widened the sector differences in any disability retirement. In full disability



retirement, the sector difference was reversed to an excess risk in the public sector. Finally, after
adjusting for all three factors, the risk of any disability retirement was about one-third higher in the
public sector than in the private sector; there was no difference in full disability retirement; and the risk

of partial disability retirement was twofold in the public sector.

Table V. Hazard ratios and 95% confidence intervals (95% Cl) for any, full and partial disability

retirement in the public sector compared to the private sector.

Unadjusted Age adjusted Gender adjusted Occupational class adjusted All adjusted

HR (95% Cl) HR (95% Cl) HR (95% Cl) HR (95% Cl) HR (95% Cl)
Any DR 1.40 (1.37-1.42) 1.23(1.21-1.25) 1.33(1.31-1.35) 1.52 (1.50-1.55) 1.29(1.27-1.32)
Full DR 0.95 (0.93-0.97) 0.86 (0.84-0.87) 0.96 (0.95-0.98) 1.12(1.09-1.14) 1.00(0.97-1.01)
Partial DR 2.68 (2.61-2.75) 2.30(2.24-2.36) 2.29(2.23-2.34) 2.64 (2.56-2.72) 2.02 (1.96-2.08)

The results concerning disability retirement due to mental disorders and somatic diseases separately are
given in Supplementary Table IV. The results are fairly similar in both disease groups. However, health
professionals, childcare workers and teachers' aides, personal care workers in health services, and
skilled agricultural, forestry and fishery workers in the public sector seem to have an excess risk of

disability retirement due to somatic diseases but not so much due to mental disorders.

Discussion

The aim of this study was to examine the differences in disability retirement between the public and the
private sector within different occupational groups, and to examine how age, gender and occupational
group contribute to the sector differences. The differences between the public and the private sector
were larger in partial than in full disability retirement. For partial disability retirement, the overall risk in
the public sector was roughly twice as large as in the private sector, and the risk varied by occupational

group, being higher in the public sector in all occupational groups. Also in full disability retirement, the



risk was larger in the public sector in nearly all occupational groups. However, when occupational
groups were combined, the difference between the sectors disappeared. This is because the managerial
and upper white-collar occupations with a relatively low risk of full disability retirement are relatively

common in the public sector while manual occupations with a high risk are rare.

The adjustment for age and gender mainly attenuated the sector differences in any and partial disability
retirement. Higher age is strongly associated with a higher risk of disability retirement [15,16]. Public
sector employees are older than private sector employees, and thus age may be one reason for the
higher risk of disability retirement in the public sector. Another reason for the higher risk of disability
retirement may be that employees in the public sector are mostly women, who have a higher risk of

disability than men [14].

Adjustment for occupational group widened the sector differences in any and full disability retirement.
If the public and the private sector had similar occupational structures, the excess risk for disability

retirement in the public sector would be even higher.

In addition to age, gender and occupational group, many other factors may contribute to the sector
differences seen in disability retirement. Previous studies have found that partial disability retirement is
more common in larger than in smaller workplaces [6,25]. In the public sector, work units tend to be
relatively large, making it easier to provide for part-time work. On the other hand, sector differences in
disability retirement may also have to do with differences in the financing of disability pensions [20].
One possible reason for the higher incidence of partial disability retirement in the public sector is that
partial disability retirement has no cost implications for public sector employers. Also, the definition of
occupational disability used in the public sector may elevate the risk of disability retirement among

those aged under 60 years. A previous Finnish study found that in the age group 50-62, the risk of



partial disability retirement was higher in the municipal sector than in the private sector. The risk of full
disability retirement was relatively similar until age 57, but among those aged 58 or over it was slightly

higher in the private sector [6].

Differences in disability retirement between the public and the private sectors may also be related more
broadly to the fact that different people end up working in different occupations and in different
sectors. For example, personality traits and education are known to lead occupational choices [26-28].
Also, health and work ability may sort people to work in different sectors. Working careers in the public
sector are known to be longer and redundancies are rarer than in the private sector, which may be due
to people with lower work ability having more possibilities to work in the public sector. Furthermore,
working conditions are strongly connected to disability retirement [23-24,29-30]. Nonetheless, it can be
argued that physical working conditions in particular are more or less similar in the same occupational
groups. Still, there might be differences in working conditions between the public and the private sector

in terms of working atmosphere, for example.

Overall, our study showed only small differences in full disability retirement between the public and the
private sector, but for partial disability retirement the risk in the public sector was roughly twice as high
as the risk in the private sector. The proportion of partial disability pensions has been rising in recent
years. It is possible, and to some degree plausible, that partial disability pensions have at least partly

become a substitute for full disability pensions.

Strengths and limitations of the study

A major strength of our study was that the data came from reliable registers. We had access to total
register data and exact occupational classifications and were therefore able to compare the public

sector with the private sector by occupational group. We made the analyses in each occupational group



separately. While this controls for the age and gender differences between the sectors, age and gender
differences between the occupational groups are not adjusted for in these separate models. The data
did not include information on health or working conditions which are known to be risk factors for
disability retirement [23,24]. More research is needed to determine which other factors may contribute
to the differences in disability retirement between the public and the private sector, especially in partial

disability retirement.

Conclusions

Our study indicated that differences in disability retirement between sectors are mostly due to the
public sector’s higher risk of partial disability retirement. In each occupational group, the risk of partial
disability retirement was higher in the public sector than in the private sector. Adjustment of age,
gender and occupational group lowered the risk of partial disability retirement from 2.66 to 2.02 in the
public sector compared to the private sector. Instead, there was no difference in the overall risk for full
disability retirement between the sectors after adjusting for age, gender and occupational group. In
addition to those analysed, many other factors may contribute to the differences in partial disability
retirement between the sectors. More policy actions are needed to maintain employees’ working ability
and to prevent disability retirement in many public sector occupations where there is a high risk of

disability retirement.

Conflict of interest

The authors declare no conflict of interest.

Ethical standards

Ethical approval is not needed as the study is based on register data. The data has been anonymized.



References:

[1] Bjorkenstam E, Hegesson M, Gustafsson K, Virtanen M, et al. Sickness absence due to common
mental disorders in young employees in Sweden: are there differences in occupational class and

employment sector? Soc Psychiatry Psychiatr Epidemiol. 2022; 57(5):1097-1106.

[2] Bjorkenstam E, Helgesson M, Gustafsson K, Virtanen M, et al. Occupational class and employment
sector differences in common mental disorders: a longitudinal Swedish cohort study. Eur J Public Health

2021; 31(4):809-815.

[3] Statens Offentliga Utredningar. Sjukersattning och yrke. Pensionsalderutredningen (S 2011:05).

Available from: Sjukerséttning och yrke (gov.se) (accessed 12 November 2021).

[4] Lund T, Labriola M, Villadsen E. Who is at risk for long-term sickness absence? A prospective cohort

study of Danish employees. Work 2007; 28(3):225-30.

[5] Hartikainen E, Solovieva S, Viikari-Juntura E, Leinonen T. Associations of employment sector and
occupational exposures with full and part-time sickness absence: random and fixed effects analyses on

panel data. Scand J Work Environ Health 2022;48(2):148-157.

[6] Polvinen A. Tyokyvyttomyyseldkkeelle siirtymisen erot kunta-alan ja yksityisen sektorin palkansaajilla.
(Differences in disability retirement between municipal and private sector employees, English abstract).

Kuntoutus 2021;44(1):10-23.

[7] Leineweber C, Marklund S, Aronsson G, et al. Work-related psychosocial risk factors and risk of
disability pension among employees in health and personal care: a prospective cohort study. Int J Nurs

Stud 2019;93:12-20

[8] Gustafsson K, Bergstrom G, Marklund S, et al. Presenteeism as a predictor of disability pension: A
prospective study among nursing professionals and care assistants in Sweden. J Occupational Health

2019; 61(6):453-463


http://www.sou.gov.se/wp-content/uploads/2013/05/a73f3fb7.pdf

[9] Koski-Pirila A. Osatyokyvyttomyyseldkkeiden kaytto kunta-alalla [Partial disability pensions in
municipal sector]. Kevan tutkimuksia 5/2011. Available from:

tutkimus osatyokyvyttomyyselakkeiden kaytto kunta alalla_keva.pdf (Accessed 12 November 2021).

[10] Pensola T, Gould R, Polvinen A. Ammatit ja tyokyvyttomyyseldakkeet. Masennukseen, muihin
mielenterveyden hairidihin seka tuki- ja liilkuntaelinten sairauksiin perustuvat eldkkeet. (Occupations
and disability pensions. Pensions due to depression, other mental disorders and musculoskeletal

disorders, English abstract) Sosiaali- ja Terveysministerion selvityksia 2010:16.

[11] De Paola M, Scoppa V, Pupo V. Absenteeism in the Italian Public Sector: The Effects of Changes in
Sick Leave Policy. Journal of Labor Economics 2014; 32(2):337-360.

[12] Bonato L, Lusinyan L. Work Absence in Europe. IMF Working Paper 2004; 93.

[13] Banerjee A, Dulfo E. Addressing Absence. Journal of Economic Perspectives 2006; 20(1):117-132.

[14] Laaksonen, M. Tyokyvyttomyyseldkkeelle siirtyminen: trendit, tilannekuva, tulevaisuus.

Elaketurvakeskuksen raportteja 2020/7.

[15] Bruusgaard D, Smeby L, Claussen B. Education and disability pension: a stronger association than

previously found. Scand J Public Health 2010; 38: 686-90.

[16] Polvinen A, Laaksonen M, Gould R et al. The contribution of major diagnostic causes to

socioeconomic differences in disability retirement. Scand J Work Environ Health. 2014, 40:353-60.

[17] Leinonen T, Solovieva S, Blomgren J, Laaksonen M, Viikari-Juntura E. Osatyokyvyttomyysetuuksien
kayttd yksityisen ja julkisen sektorin palkansaajilla vuosina 2007-2017. Tydpoliittinen aikakausikirja.

Finnish Labour Review. Ministry of Economic Affairs and Employment. 4/2020.

[18] Polvinen A, Laaksonen M. Determinants of transition from partial to full disability pension: A

register study from Finland. Scand J Public Health 2021; First Published May 31.


https://www.keva.fi/globalassets/2-tiedostot/ta-tiedostot/tyoelamapalvelut/tutkimus_osatyokyvyttomyyselakkeiden_kaytto_kunta_alalla_keva.pdf

[19] 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.

[20] Liukko J, Polvinen A, Kesala M, Varis J. Tyokyvyttémyyselakkeiden maksuluokkamallin toimivuus ja
kannustinvaikutukset. Kyselytutkimus tydnantajien nakemyksista. Elaketurvakeskuksen tutkimuksia

03/2017.

[21] International Labour Office. International Standard Classification of Occupations (ISCO-08).
Available from: https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---
publ/documents/publication/wcms_172572.pdf (Accessed 28 May 2022).

[22] Therneau T, Grambsch P. Modeling Survival Data. Extending the Cox Model: Statistics for Biology
and Health. Springer, 2000.

[23] Polvinen A, Gould R, Lahelma E, Martikainen P. Socioeconomic differences in disability retirement in
Finland: The contribution of ill-health, health behaviours and working conditions. Scand J Public Health;

2013 (41):470-478.

[24] Lahelma E, Laaksonen M, Lallukka T, et al. Working conditions as risk factor for disability retirement.

A longitudinal register linkage study. BMC Public Health 2012;123,03.

[25] Laaksonen M, Rantala J, Liukko J et al. Company-level determinants of disability retirement : a
multilevel study of Finnish private sector workplaces. European Journal of Public Health

2019;29(6):1062-1068.

[26] Maczulskij T, Viinikainen J. Personality and Public Sector Employment. ETLA Working Papers
86/2021.

[27] Nieken, P, Stromer S. Personality as Predictor of Occupational Choice: Empirical Evidence from
Germany (August 20, 2010). Diskussionspapiere des Schwerpunktes Unternehmenfiihrung am

Facbereich BWL, Vol. 2, No. 8, 2010, Available at SSRN: https://ssrn.com/abstract=1737770 .



https://ssrn.com/abstract=1737770

[28] Maczulskij, T. Who becomes a public sector employee? International Journal of Manpower 2017;

38(4):567-579.

[29] Ropponen A, Samuelsson A, Alexanderson K, Svedberg P. Register-based data of psychosocial
working conditions and occupational groups as predictors of disability pension due to musculoskeletal
diagnoses: a prospective cohort study of 24,543 Swedish twins. BMC Musculoskeletal Disorders 2013,

14:268.

[30] Falkstedt D, Hemmingsson T, Albin M, Bodin T, et al. Disability pensions related to heavy physical
workload: a cohort study of middle-aged and older workers in Sweden. Int Arch Occup Environ Health

2021; 94(8):1851-1861.



Supplementary material

Supplementary Table |. Occupational groups in the public and the private sectors, share of women (%)

and mean age of employees by occupational group

% of women Mean age
Public, % N Private, % N Public Private Public Private
Managers 2.4 13988 4.8 65208 55.9 24.8 50.0 45.9
Professionals 30.3 176418 15.1 205406 68.1 39.9 455 429
Health professionals 3.9 22555 0.4 5706 72.3 68.9 465 42.1
Teaching professionals 15.5 90336 1.7 23095 73.8 65.2 45.4 425
Other professionals 10.9 63527 13.0 176605 58.1 35.7 45.4 43.0
Technicians and associate professionals 21.7 126471 16.2 220077 78.9 48.4 45.9 44.0
Health associate professionals 9.8 57116 1.6 21736 91.7 85.2 44.4 426
Other associate professionals 11.9 69355 14.6 198341 68.1 44.4 47.1 44.2
Clerical support workers 4.8 27975 7.2 97812 83.7 75.0 49.3 45.2
Service and sales workers 19.0 110735 15.2 206085 83.9 68.1 46.5 43.8
Childcare workers and teachers' aides 5.7 33220 0.8 10596 97.1 93.2 46.1 44.1
Personal care workers in health services 8.5 49539 2.6 35185 93.8 87.9 46.9 45.4
Other service and sales workers 4.8 27975 11.8 160303 51.2 62.0 46.5 43.4
Skilled agricultural, forestry and fishery workers 1.1 6411 0.6 8151 49.1 41.3 46.4 44.0
Craft and related trades workers 1.6 9325 10.9 148077 13.0 10.1 49.0 44.9
Stationary plant and machine operators,
assemblers 1.3 7577 10.2 138567 23.4 22.5 48.8 45.1
Elementary occupations (incl. armed forces) 6.7 39049 6.3 85586 73.2 55.3 47.2 453
Unknown 11.1 64692 13.6 184756 55.9 45.0 45.6 46.1
All 100.0 582815 100.0 1358503 71.1 44.0 46.3 44.6



Supplementary Table Il. Mean age at time of disability retirement (DR)

Any DR Full DR Partial DR
Public Private Public Private Public Private
Managers 56.2 53.5 55.8 53.2 56.8 54.3
Professionals 53.6 51.5 52.4 51.2 54.7 52.4
Health professionals 54.5 51.9 53.6 52.1 55.2 51.7
Teaching professionals 53.6 51.7 52.3 51.0 54.8 53.4
Other professionals 53.2 51.5 52.2 51.2 54.3 52.2
Technicians and associate professionals 53.6 52.6 52.3 52.2 54.5 53.5
Health associate professionals 53.1 51.0 51.5 49.8 54.1 524
Other associate professionals 54.1 52.8 52.9 52.5 55.1 53.8
Clerical support workers 54.6 52.7 53.2 51.9 56.0 54.0
Service and sales workers 54.2 52.2 52.5 51.3 55.7 54.1
Childcare workers and teachers' aides 53.8 51.3 52.4 50.1 55.2 54.1
Personal care workers in health services 54.3 52.8 52.3 51.7 55.7 54.6
Other service and sales workers 54.5 52.0 53.1 51.2 56.4 53.9
Skilled agricultural, forestry and fishery workers 54.2 51.7 53.2 51.6 55.5 519
Craft and related trades workers 56.0 53.8 55.1 53.2 57.2 55.5
Stationary plant and machine operators, assemblers 54.7 53.7 53.9 53.1 56.5 55.3
Elementary occupations (incl. armed forces) 54.8 53.5 53.4 52.8 56.2 55.6
Unknown 51.8 52.9 51.7 52.9 53.6 53.0
All 54.0 52.9 52.7 52.4 55.4 54.4



Supplementary Table Ill. Incidence of any, full and partial disability retirement (DR) in the public and

private sector by gender, %

Men Any DR Full DR Partial DR
Public Private p-value Public Private p-value Public Private  p-value
Managers 0.36 0.28 0.02 0.27 0.22 0.12 0.09 0.06 0.05
Professionals 0.37 0.26 <.001 0.21 0.19 0.12 0.16 0.07 <.001
Health professionals 0.43 0.26 0.31 0.22 0.20 0.70 0.20 0.06 0.01
Teaching professionals 0.39 0.38 0.79 0.22 0.27 0.08 0.17 0.11 0.01
Other professionals 0.33 0.25 <.001 0.19 0.18 0.73 0.14 0.06 <.001
Technicians and associate professionals 0.64 0.40 <.001 0.36 0.31 <.001 0.28 0.10 <.001
Health associate professionals 0.68 0.57 0.16 0.38 0.41 0.61 0.30 0.15 <.001
Other associate professionals 0.63 0.40 <.001 0.36 0.30 0.01 0.28 0.09 <.001
Clerical support workers 1.06 0.68 <.001 0.67 0.46 <.001 0.38 0.22 <.001
Service and sales workers 1.11 0.71 <.001 0.70 0.55 <.001 0.41 0.16 <.001
Childcare workers and teachers' aides 0.67 0.61 0.74 0.41 0.52 0.46 0.26 0.09 0.09
Personal care workers in health services 1.20 1.11 0.46 0.74 0.86 0.25 0.45 0.26 <.001
Other service and sales workers 1.12 0.68 <.001 0.71 0.53 <.001 0.41 0.15 <.001
Skilled agricultural, forestry and fishery
workers 1.84 0.72 <.001 1.03 0.57 <.001 0.81 0.15 <.001
Craft and related trades workers 1.85 0.93 <.001 1.00 0.72 <.001 0.86 0.22 <.001
Stationary plant and machine operators,
assemblers 1.33 0.91 <.001 1.00 0.70 <.001 0.33 0.21 <.001
Elementary occupations (incl. armed forces) 0.72 0.86 <.001 0.54 0.70 <.001 0.19 0.16 0.21
All 0.66 0.62 <.001 0.42 0.49 <.001 0.24 0.13 <.001
Women Any DR Full DR Partial DR
Public Private p-value Public Private p-value Public Private p-value
Managers 0.50 0.37 <.001 0.27 0.27 0.94 0.23 0.10 <.001
Professionals 0.52 0.31 <.001 0.24 0.20 <.001 0.27 0.11 <.001
Health professionals 0.60 0.39 <.001 0.22 0.20 0.64 0.38 0.19 <.001
Teaching professionals 0.50 0.36 <.001 0.24 0.24 0.84 0.25 0.12 <.001
Other professionals 0.51 0.29 <.001 0.24 0.19 <.001 0.26 0.10 <.001
Technicians and associate professionals 0.95 0.48 <.001 0.38 0.30 <.001 0.58 0.17 <.001
Health associate professionals 0.97 0.61 <.001 0.35 0.33 0.51 0.63 0.28 <.001
Other associate professionals 0.94 0.45 <.001 0.41 0.30 <.001 0.52 0.15 <.001
Clerical support workers 1.19 0.62 <.001 0.57 0.38 <.001 0.61 0.24 <.001
Service and sales workers 1.52 0.90 <.001 0.69 0.58 <.001 0.84 0.32 <.001
Childcare workers and teachers' aides 1.19 0.80 <.001 0.60 0.55 0.24 0.59 0.25 <.001
Personal care workers in health services 1.81 1.26 <.001 0.74 0.75 0.61 1.07 0.51 <.001
Other service and sales workers 1.36 0.80 <.001 0.73 0.54 <.001 0.63 0.27 <.001




Skilled agricultural, forestry and fishery

workers 1.68 0.87 <.001 0.95 0.66 0.01 0.74 0.21 <.001
Craft and related trades workers 1.02 0.94 0.54 0.70 0.65 0.67 0.32 0.29 <.001
Stationary plant and machine operators,

assemblers 1.66 0.98 <.001 0.94 0.62 <.001 0.73 0.36 <.001
Elementary occupations (incl. armed forces) 2.12 1.36 <.001 0.99 0.95 0.30 1.14 0.41 <.001
All 1.00 0.68 <.001 0.48 0.47 0.15 0.53 0.21 <.001

Supplementary Table IV. Hazard ratio and 95 % confidence interval for disability retirement due to
mental disorders and somatic diseases (DR) by occupational class in the public sector compared with the

private sector

Mental disorders

Unadjusted
HR (95 % Cl)

Age-adjusted
HR (95 % Cl)

Gender-adjusted
HR (95 % Cl)

Age and gender adjusted

HR (95 % Cl)

Managers

Professionals
Health professionals
Teaching professionals

Other professionals

Technicians and associate professionals
Health associate professionals

Other associate professionals

Clerical support workers

Service and sales workers
Childcare workers and teachers' aides
Personal care workers in health services

Other service and sales workers

Skilled agricultural, forestry and fishery workers
Craft and related trades workers

Stationary plant and machine operators,
assemblers

Elementary occupations (incl. armed forces)

Somatic diseases

1.26 (0.99-1.60)

1.69 (1.56-1.82)
1.14 (0.81-1.60)
1.27 (1.07-1.51)
1.80 (1.62-2.01)

1.97 (1.84-2.11)
1.47 (1.27-1.72)
2.00 (1.83-2.18)

2.03 (1.82-2.27)

1.51(1.41-1.61)
1.05 (0.87-1.27)
1.16 (1.04-1.30)
1.29 (1.14-1.46)

1.19 (0.87-1.64)
1.62 (1.31-2.00)

2.00 (1.64-2.44)
1.39 (1.26-1.55)

Unadjusted
HR (95 % Cl)

1.07 (0.84-1.37)

1.49 (1.38-1.62)
0.96 (0.68-1.36)
1.10 (0.93-1.31)
1.63 (1.47-1.82)

1.83 (1.70-1.96)
1.36 (1.16-1.58)
1.79 (1.64-1.95)

1.86 (1.66-2.08)

1.41(1.32-1.51)
1.01 (0.84-1.23)
1.13 (1.01-1.26)
1.19 (1.05-1.35)

1.18 (0.86-1.64)
1.51(1.21-1.87)

1.90 (1.56-2.33)
1.35 (1.21-1.49)

Age-adjusted
HR (95 % Cl)

1.12 (0.87-1.44)

1.51(1.39-1.64)
1.12 (0.80-1.58)
1.25 (1.05-1.48)
1.63 (1.46-1.81)

1.70 (1.58-1.83)
1.45 (1.24-1.69)
1.78 (1.63-1.94)

2.02 (1.80-2.26)

1.35 (1.27-1.45)
1.05 (0.87-1.27)
1.17 (1.05-1.31)
1.32 (1.16-1.50)

1.15 (0.83-1.58)
1.59 (1.28-1.70)

2.00 (1.63-2.43)
1.27 (1.14-1.41)

Gender-adjusted
HR (95 % Cl)

Age and gender adjusted

0.95(0.74-1.22

1.32(1.22-1.43)
0.95 (0.67-1.34)
1.06 (0.90-1.26)
1.46 (1.31-1.63)

1.52 (1.47-1.70)
1.33 (1.14-1.55)
1.60 (1.46-1.75)

1.86 (1.66-2.08)

1.35 (1.27-1.45)
1.02 (0.84-1.23)
1.14 (1.02-1.27)
1.22 (1.07-1.38)

1.14 (0.82-1.57)
1.49 (1.20-1.84)

1.90 (1.55-2.32)
1.24(1.12-1.38)

HR (95 % Cl)

Managers

Professionals
Health professionals
Teaching professionals

Other professionals

Technicians and associate professionals

Health associate professionals

1.56 (1.33-1.83)

1.70 (1.59-1.81)
1.89 (1.43-2.49)
1.30 (1.13-1.50)
1.55 (1.42-1.70)

2.05 (1.95-2.15)
1.61 (1.44-1.79)

1.10 (0.94-1.30)

1.34(1.26-1.43)
1.32 (1.00-1.74)
1.02 (0.89-1.18)
1.25(1.14-1.37)

1.73 (1.65-1.82)
1.35(1.21-1.50)

1.44 (1.22-1.70)

1.62 (1.52-1.73)
1.87 (1.42-2.6)
1.29 (1.12-1.48)
1.52 (1.38-1.66)

1.97 (1.87-2.07)
1.59 (1.43-1.77)

1.01 (0.85-1.20)

1.25(1.17-1.34)
1.29 (0.98-1.70)
0.99 (0.86-1.14)
1.21(1.10-1.33)

1.67 (1.59-1.76)
1.34 (1.20-1.49)



Other associate professionals

Clerical support workers

Service and sales workers
Childcare workers and teachers' aides
Personal care workers in health services

Other service and sales workers

Skilled agricultural, forestry and fishery workers
Craft and related trades workers

Stationary plant and machine operators,
assemblers

Elementary occupations (incl. armed forces)

1.98 (1.87-2.11)

1.75 (1.62-1.89)

1.79 (1.73-1.86)
1.73 (1.51-1.98)
1.51(1.42-1.61)
1.73 (1.63-1.84)

2.61(2.23-3.05)
1.88 (1.73-2.05)

1.41(1.26-1.56)
1.57 (1.49-1.66)

1.54 (1.45-1.63)

1.30 (1.20-1.41)

1.42 (1.37-1.48)
1.49 (1.30-1.71)
1.35 (1.27-1.43)
1.34(1.26-1.43)

2.15(1.83-2.51)
1.33 (1.22-1.44)

1.01(0.91-1.12)
1.39 (1.32-1.47)

1.95 (1.84-2.08)

1.76 (1.63-1.91)

1.73 (1.66-1.79)
1.69 (1.48-1.94)
1.48 (1.39-1.58)
1.76 (1.65-1.87)

2.62 (2.24-3.07)
1.89 (1.74-2.06)

1.40 (1.26-1.56)
1.42 (1.34-1.50)

1.54 (1.44-1.63)

1.33 (1.23-1.44)

1.38 (1.33-1.43)
1.47 (1.29-1.69)
1.33(1.25-1.42)
1.36 (1.28-1.45)

2.14 (1.82-2.50)
1.33 (1.22-1.44)

1.01(0.91-1.12)
1.34(1.27-1.41)



	The contribution of age, gender and occupational group to the higher risk of disability retirement among Finnish public sector employees
	Abstract
	Keywords:
	Introduction
	Methods
	Age
	Occupational groups
	Statistical analysis

	Results
	Discussion
	Strengths and limitations of the study
	Conclusions

	Conflict of interest
	Ethical standards
	References:
	Supplementary material


