
ARTICLE

Labour market exit routes in high- and
low-educated older workers before and after
social insurance and retirement policy reforms
in Sweden

Melody Almroth1,2 , Daniel Falkstedt1, Tomas Hemmingsson1,2, Maria Albin1,3,
Kathryn Badarin1, Jenny Selander1, Per Gustavsson1,3, Theo Bodin1,3, Emelie Thern1,2,
Kuan-Yu Pan1 and Katarina Kjellberg1,3

1Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden, 2Department of Public
Health Sciences, Stockholm University, Stockholm, Sweden and 3Centre for Occupational and
Environmental Medicine, Region Stockholm, Stockholm, Sweden
Corresponding author: Melody Almroth; Email: melody.almroth@ki.se

(Accepted 12 January 2024)

Abstract
Few previous studies have investigated how socioeconomic differences in labour market
exit have changed after restrictions in social insurance policies. The aim of this register-
based study is to investigate how early labour market exit pathways among older men
and women with different levels of education changed after major restrictive social insur-
ance and retirement policy reforms in Sweden. Cohort 1 (pre-reform) consisted of indi-
viduals who were 60 or 61 years old in 2005 (N = 186,145) and Cohort 2 (post-reform)
consisted of individuals who were 60 or 61 years old in 2012 (N = 176,216).
Educational differences in four labour market exit pathways were investigated using
Cox proportional hazards regression; the exit pathways were disability pension, early
old-age pension with and without income respectively, and no income for two consecutive
years. As expected, exits through disability pension were rarer in Cohort 2. Lower educa-
tion was also more strongly associated with disability pension in Cohort 2. Parallel to this,
lower education showed a stronger association with both early old-age pension types in
Cohort 2. Additionally, a tendency towards a relatively higher likelihood of earning no
income was seen among the less educated. Increases in inequalities tended to be greater
for women. Our results indicate that educational inequalities in labour market exit have
grown significantly after restrictions in social insurance and changes in retirement policies,
which can have negative financial repercussions for those already in a vulnerable position.
These results indicate that careful analyses of effects on disparities are needed before mak-
ing major changes in welfare systems.
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Introduction
European countries are experiencing a shift towards an older population
(Hasselhorn and Apt, 2015). This means that welfare systems will need to function
with fewer workers supporting more people of retirement age (Giannakouris, 2010),
which has led policy makers to try to keep older people in the labour force longer
(Hasselhorn and Apt, 2015).

Different groups of workers may not have the same opportunities to stay in the
labour force into older age. It has been found, for example, that women and those
with lower education are less likely to work beyond the age of 60 (McAllister et al.,
2020). Additionally, manual workers tend to exit the labour market much earlier
than non-manual workers (Kadefors et al., 2018, 2019). There is also evidence
that poor health is a major reason for individuals being unable to work to the
expected retirement age or beyond (van Rijn et al., 2014; Jonsson et al., 2019).
Thus, the possibilities to work into older age differ greatly between groups.

The reasons for exiting the labour market also vary among different groups of
people. Manual workers are more likely to do so through disability pension
(Laaksonen et al., 2017; Riekhoff and Järnefelt, 2018), unemployment or eco-
nomic inactivity (Schuring et al., 2019). That is, they are forced to leave the labour
market due to health or labour market reasons (‘push factors’). On the other hand,
people in higher-qualified jobs may be able to work longer due to better health,
more flexibility in their work and stronger attachment to their occupations
(Carr et al., 2018). When those with higher education do retire, it is more likely
due to having the financial means to retire and other personal and family factors
(‘pull factors’) (Andersen et al., 2019). Thus, there appears to be important differ-
ences in the voluntariness of labour market exit among different socioeconomic
groups.

An overview of retirement policies in Europe explained that policies which base
individual benefits on individual contributions to a greater extent are likely to
impact groups such as women and low-wage workers more severely (Hinrichs,
2021). That is, policies that give greater incentives for those who are able to
work longer may lead to greater disparities in economic resources and health, par-
ticularly disadvantaging those with lower socioeconomic positions. This can lead to
an increase in social inequalities, which can be understood in a broad sense, includ-
ing income, standard of living, and health (Pandey and Nathwani, 1996).

Education is a fundamental aspect of socioeconomic position. Comparing those
with different levels of education is an important way of understanding potential
inequalities as they relate to policies aimed at extending working life. A growing
gap in income among those with different levels of education could eventually
lead to unjust differences in health (Whitehead and Dahlgren, 2006). It is therefore
important to consider how retirement and social insurance policies may differen-
tially affect older workers with different levels of education.

Sweden serves as an interesting example of policy changes as they relate to
extending working life. A major change was made to its social insurance system
in 2008, which made the criteria to qualify for a disability pension much stricter
(Ministry of Health and Social Affairs, 2008; Nilsson et al., 2016; Kadefors et al.,
2019). Some examples of the stricter criteria include that individuals can only
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qualify for a disability pension if they are deemed unable to ever work full-time
again, i.e. only in situations where there is no rehabilitation which could improve
work ability. Additionally, only work ability can be considered without accounting
for other external circumstances such as age, residence or education (Ministry of
Health and Social Affairs, 2008). Between 2006 and 2011, new cases of disability
pension decreased by 70 per cent (Kadefors et al., 2019). Around the same time,
reforms to the pension system were also introduced which increased financial
incentives to work longer before retiring (Laun and Palme, 2018). Unique to
many European countries, Sweden does not have a statutory retirement age
(König and Sjögren Lindqvist, 2016), but the societal norm for retirement has con-
sistently been found to be 65 years old (Hasselhorn and Apt, 2015; Johansson et al.,
2018). The two most common ways of exiting the labour market before this age are
through disability pension and early old-age pension.

Disability pension is for people of working age who have been deemed as never
being able to work full-time due to illness or disability, and is thus considered more
permanent compared to sickness absence (Försäkringskassan, 2023). Early old-age
pension is another alternative for exiting the labour market prematurely. The
pension system in Sweden has four tiers: public pension, guaranteed pension, occu-
pational pension and private pension (Baumann et al., 2022), but the public pen-
sion covers most individuals in Sweden and is the most common form of pension.
Since the late 1990s, it can be drawn from the age of 61. In 2020 this was raised to
62, is currently 63 and continues to be gradually raised (Inspektionen för
Socialförsäkringen, 2021). Since it is based on lifetime earnings from employment,
financial incentives favour those who work longer (Firm and Johannisson, 2018;
Kadefors et al., 2019). A recent report describes the Swedish pension system in
depth from an international perspective (Inspektionen för Socialförsäkringen,
2021).

While policy changes related to pensions, including disability pension, have
helped to keep people in the labour force longer in Sweden (Laun and Palme,
2018), they may also have led to greater inequalities. Those who are unable to
work until the age of 65 will face negative financial consequences for their remain-
ing lifetime. Sweden has seen growing socioeconomic inequalities in terms of life
expectancy, as these gains have mainly been among those with higher socio-
economic position (Fors et al., 2021). There are even indicators that mortality
rates have increased among lower-educated women (Long et al., 2023). There is
likely a similar trend where gains in labour market participation may have dispro-
portionately affected those in higher socioeconomic positions.

Workers who no longer qualify for a disability pension under the new, more
restrictive system, despite reduced work ability, may have to use alternative strategies
to exit the labour market such as drawing an old-age pension as early as possible.
People could do this while also continuing to work to compensate for a reduced
income due to reduced work ability. As receipt of a disability pension is more com-
mon among workers with a lower level of education, this group could bear the great-
est financial consequences of the policy changes. There may also be important
differences between men and women, as receipt of a disability pension has historic-
ally been more common among women, and retirement pathways may be different
due to lower lifetime income among women (Kadefors et al., 2019).
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Previous literature
There is literature investigating socioeconomic differences in labour market exit,
but only a few studies have made comparisons before and after policy reforms.
Several studies from different European contexts have concluded that restrictions
in disability and retirement pension policy disproportionally affect those with
lower education or occupational class (Carr et al., 2018; Leinonen et al., 2018;
Mathisen et al., 2021). Three previous register-based studies in Sweden have
made comparisons between cohorts before and after the major social insurance
reforms regarding the relationship between occupation or occupational class
and workforce participation or length of working life (Nilsson et al., 2016;
Kadefors et al., 2018, 2019). It was found that labour force participation had
increased, but mostly among women and those in lower-qualified occupations
(Nilsson et al., 2016), that white-collar workers worked significantly longer
than blue-collar workers (Kadefors et al., 2018) and that early old-age pensions
had become more common among blue-collar workers (Kadefors et al., 2019).

The previous Swedish studies focused on occupation or occupational class as a
measure of socioeconomic differences. Education as a measure of socioeconomic
differences may provide additional information because it is an individual resource
not only linked to other determinants of health like job quality and income, but
also to sustained employability and the possibilities of shifting work tasks or
even career in older age. Furthermore, educational differences in health and
resources have been found to accumulate throughout the lifecourse and to be par-
ticularly important in older age (König et al., 2019). Previous studies have not
looked at the possible role of other factors of importance for labour market trajec-
tories such as unemployment (poor employability) and sickness absence (poor
health), in late working life. These factors may be important in explaining changes
in educational differences after the policy changes, as those who do not qualify for
disability pension in the new system may have poorer employability and work
ability.

Because it is increasingly common for people to combine work and retirement, it
is important to account carefully for whether or not individuals continue working
when they draw their early old-age pension. One previous study in Sweden has
investigated educational differences in labour market exit pathways including com-
binations of early pension and employment while also accounting for unemploy-
ment and sickness absence (Thern et al., 2022). This study, however, did not
make comparisons between cohorts before and after policy reforms and only
included men.

Aim and hypotheses
The aim of this study, based on population registers, is to investigate how differ-
ences in early labour market exit pathways among older men and women with dif-
ferent levels of education changed after major restrictive social insurance and
retirement policy reforms in Sweden, and to account for the explanatory role of
unemployment and sickness absence.

The following hypotheses are investigated:
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• Hypothesis 1: The proportion of those on disability pension will shrink, espe-
cially among the higher educated who tend to have better health and less
health-damaging jobs, leading to greater educational differences.

• Hypothesis 2: The proportion of those drawing an early old-age pension will
grow among the lower educated who have poorer health and restricted possi-
bilities to qualify for a disability pension, also leading to greater inequalities.
There may be variation in this pattern based on whether individuals continue
to earn income or not.

• Hypothesis 3: Educational differences in those who are not earning income
will be similar between the two cohorts because of the simultaneous decrease
in disability pension and increase in early old-age pension.

In addition to these hypotheses, we investigate differences between men and
women, and differences in the explanatory role of unemployment and sickness
absence (poor health and work ability) between the two cohorts.

Methods
Study population and design

Two cohorts were created based on the Swedish Work, Illness, and labour market
Participation (SWIP) cohort, which includes all individuals aged 16–64 who were
registered as living in Sweden in 2005. This population-based cohort consists of
record linkages between the major Swedish medical and administrative registers
such as the Total Population register (Ludvigsson et al., 2016), the Longitudinal
Integrated Database for Health Insurance and Labour Market Studies (LISA) regis-
ter (Ludvigsson et al., 2019) and the Social Insurance Micro Data for Analysis of the
Social Insurance System (MIDAS) register. The SWIP cohort has been described in
greater detail in previous publications (Almroth et al., 2021; Falkstedt et al., 2021).

The present study is based on two sub-cohorts consisting of individuals who were
in their early sixties before and after the major social insurance reforms mentioned
above (Ministry of Health and Social Affairs, 2008). This age group was chosen
because 61 is the age where individuals could first draw their public pension, and
thus a relevant age to study labour market exit before and after reforms. Cohort 1
includes all registered individuals in Sweden who were either 60 or 61 years old in
2005 (born in 1944 and 1945), while Cohort 2 includes all registered individuals in
Sweden who were aged 60 or 61 in 2012 (born in 1951 or 1952). Cohort 1 has the
baseline year in 2005 and is followed up until the end of 2008. For Cohort 2, baseline
is in 2012, and the follow-up is until the end of 2015. One of the largest differences
between the two cohorts is the implementation of disability pension policies. Cohort 1
is a larger birth cohort and tertiary education increased between Cohorts 1 and 2. The
two cohorts, however, do not differ substantially in terms of other major labour mar-
ket trends. Sweden, for example, recovered quickly after the 2008 economic recession
compared to other European countries and increases in unemployment were mostly
among younger age groups compared to those included in the present study (Anxo
and Ericson, 2015; Organisation for Economic Co-operation and Development, 2016).

Those who had received a disability pension prior to the start of follow-up for
both cohorts were excluded from the analysis (N = 65,871 for Cohort 1; N =
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46,678 for Cohort 2), as were those who had drawn their old-age pension early dur-
ing the baseline year (N = 8,431 for Cohort 1; N = 8,078 for Cohort 2). This was
done because those already receiving a disability pension or early old-age pension
prior to baseline would not have the possibility to become incident cases. After
exclusions, Cohort 1 included 186,145 individuals (46% women) and Cohort 2
included 176,216 individuals (47% women). The larger representation of men in
both cohorts was due to more women being previous disability pension cases.

Measures

Education
Highest attained education is estimated from the LISA register during the baseline
year for each cohort. This variable was categorised as primary (≤9 years), secondary
(10–12 years) and tertiary education (≥13 years).

Labour market exit outcomes
Four labour market exit pathways were defined for the purpose of this study:

(1) Disability pension is identified in the MIDAS register and was defined as
receiving any first-time full- or part-time disability pension during the
follow-up period.

(2) Early old-age pension with income was defined through the LISA register
which reports yearly information on income and pension payments.
Those who began taking their pension before turning age 65 and who con-
tinued to earn an income from employment above one price basic amount
(PBA) (SCB Statistikmyndighet, 2023) during the following calendar year
were considered as early old-age pensioners with income. The PBA is cal-
culated by Statistics Sweden every year to determine insurance and retire-
ment levels. The PBA ranged from 39,700 to 44,500 Swedish crowns
during the observation period of the present study. This is equivalent to
earning around US$5,000–6,000 during an entire year when accounting
for yearly exchange rates. The PBA was chosen as the threshold in order
to reflect a very low level of income, as setting the threshold at zero
would misclassify those who may have earned a very small amount outside
a normal working situation. The income from the year following the onset
of early old-age pension benefits was used because information on pension
payments and income is only reported yearly in the LISA register. This
means that if an individual had income from pension and employment
from the same calendar year, it would not be clear whether they were draw-
ing a pension and working during the entire year or whether they stopped
working and started drawing their pension part way through the year.
Because this outcome corresponds to a two-year period, the year after
follow-up for both cohorts was used to quantify this outcome. For example,
if someone in Cohort 2 started drawing their pension in 2015 and continued
earning income above one PBA in 2016, they would be counted as having
early old-age pension with income and follow-up time would stop in
2015. This method of classifying combinations of pension and income
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from work has been used in a previous study (Thern et al., 2022). Similar
methods of classifying retirement based on these income thresholds have
also been found to be highly correlated with self-reported retirement age
(Eyjólfsdóttir et al., 2021).

(3) Early old-age pension without income was defined similarly to the outcome
described above but included those who began taking their pension before
turning 65 and who earned income below one PBA during the following
year. This outcome also corresponds to a two-year period as described above.

(4) No income includes all individuals who earned less than one PBA for two years
in a row during the follow-up period. Income information is reported yearly in
the LISA register and refers to tax-reported income from work. Individuals cate-
gorised as having no income could be receiving benefits from a variety of other
sources including a disability pension and old-age pension. Thus, this outcome
gives an overview of those outside the paid labour force. Because this outcome
corresponds to a two-year period, the year after the follow-up period was used to
quantify this outcome as described above. For analyses with this outcome, we
additionally excluded those with income below one PBA during the two
years before baseline (N = 17,752 for Cohort 1; N = 14,222 for Cohort 2).

Other demographic and labour market variables
Information on sex and age was obtained from the Total Population Register.
Unemployment and sickness absence days during the 5 years prior to baseline were
obtained from the LISA register and categorised as 0, 1–365 and more than 365
days, respectively. Unemployment and sickness absence are used as potential explana-
tory variables because they represent marginalised labour market states which could
differ among educational groups and be related to the likelihood of the above-
mentioned labour market exit outcomes (Thern et al., 2022). Accounting for these
variables could contribute to a better understanding of the mechanisms involved in
educational differences in labour market exit in the two cohorts.

Statistical analysis
The distribution of age, unemployment days, sickness absence days and education
level were first explored according to cohort and sex. Proportions of each labour
market exit outcome among each level of education were calculated for men and
women in Cohorts 1 and 2 separately. The four labour market exit outcomes
were analysed as time-to-event data during the follow-up period using Cox propor-
tional hazards regression (survival analysis) models. Models only adjusted for age
were built to estimate the relationship between attained educational level and the
four labour market exit outcomes separately for each cohort and by sex. In order
to test formally for changes in the relationship between education and the four
labour market exit outcomes between the two cohorts, we pooled the data and
included interaction terms between education and cohort, as has been done in a
previous study examining changes in birth cohorts (Martikainen et al., 2020).

In a second model, unemployment and sickness absence days were also added in
order to estimate the explanatory role that these labour market factors played. This
was quantified by calculating the percentage reduction in excess risk after adding
unemployment and sickness absence to the models. That is, (HRcrude −
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HRadjusted)/(HRcrude − 1) (where HR is the hazard ratio), as has been used in several
previous publications (Lundin et al., 2010; Thern et al., 2022). As a supplementary
analysis, we also explored models adjusting for only age and unemployment and
only age and sickness absence, respectively.

Follow-up time is counted from 1 January 2006, for Cohort 1, and 1 January
2013, for Cohort 2. Individuals were censored when they migrated from Sweden,
turned 65 years old, died or reached the end of the follow-up period which was
31 December 2008, for Cohort 1, and 31 December 2015, for Cohort 2. Because
the outcomes defined in the LISA register are only reported yearly, the 1 January
in the year when the event occurred is used to estimate the time of the event.

We conducted several sensitivity analyses to test the robustness of our results.
First, we repeated the early old-age pension analyses using two PBAs instead of
one. Second, we explored an alternative categorisation for sickness absence during
the five years prior to baseline which included 0, 1–89, 90–179, 180–364 and ≥365
days. These results did not differ in any significant way from the ones we present in
this article. Finally, we conducted all analyses using five categories for education
level based on years of education ≤9, 10–11, 12, 13–14 and ≥15). Results showed
some variation, but the conclusions remained the same.

Analyses were done using SAS Enterprise Guide 8.3.

Results
The age distribution among men and women was similar in both cohorts (Table 1).
The pattern of unemployment was also similar in Cohorts 1 and 2 and was similar
between men and women within both cohorts. Sickness absence was less common
in Cohort 2 compared to Cohort 1 and was more common among women in both
cohorts. Tertiary education was more common in Cohort 2, especially for women.

During the follow-up period, 13,154 individuals (7%) in Cohort 1 and 3,655 indi-
viduals (2%) in Cohort 2 became new disability pension cases, while 18,739 indivi-
duals (10%) in Cohort 1 and 22,277 individuals (13%) in Cohort 2 became early
old-age pensioners while still earning income. Early old-age pension without income
occurred among 23,173 individuals (13%) in Cohort 1 and 28,543 individuals (17%)
in Cohort 2. Finally, there were 36,614 individuals (22%) with income below one PBA
for two years in a row in Cohort 1 and 29,720 individuals (19%) in Cohort 2.

The proportion of new disability pension cases among men and women largely
decreased in all educational groups in Cohort 2 compared with Cohort 1 (Tables 2
and 3). Relative comparisons showed that the lower educated compared to the highest
educated were more likely to receive disability pension. All associations tended to be
stronger in Cohort 2, especially for women. For example, the hazard ratio (HR) for
men with primary education compared to tertiary education was 1.97 in Cohort 1
and 2.20 in Cohort 2, while for women it was 1.18 in Cohort 1 and 2.21 in Cohort 2.

The proportion of those taking an early old-age pension with income was higher
among those with primary and secondary education in Cohort 2 compared to
Cohort 1 but was similar among men with tertiary education and lower among
women with tertiary education (Tables 2 and 3). Further, having a lower level of
education was associated with a decreased likelihood of taking an early pension
with income in Cohort 1 (HR = 0.70 for primary- compared to tertiary-educated
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men; HR = 0.50 for women). However, a lower level of education was associated
with an increased likelihood of this outcome in Cohort 2, except among women
with primary education (HR = 1.31 for primary- compared to tertiary-educated
men; HR = 1.05 for secondary- compared to tertiary-educated women).

Taking an early pension without income became more common in all education
groups in Cohort 2 compared to Cohort 1. Having a lower level of education was
associated with an increased rate of taking an early pension without income from
work, and these associations were stronger in Cohort 2. For example, for primary
compared to tertiary-educated men in Cohort 1, the HR was 1.13 in Cohort 1 and
1.31 in Cohort 2 and for women in was 1.28 in Cohort 1 and 1.60 in Cohort 2.

The proportion of individuals without income decreased in Cohort 2 compared
to Cohort 1, but this decrease was smallest among those with a primary education
(Tables 2 and 3). The HR values show that compared to those with a tertiary edu-
cation, having a primary or secondary education was associated with an increased
likelihood of not earning income for both men and women. These associations

Table 1. Baseline characteristics for Cohorts 1 and 2

Cohort 1 (2005)
(N = 186,145)

Cohort 2 (2012)
(N = 176,216)

Men
(N = 100,326)

Women
(N = 85,819)

Men
(N = 93,152)

Women
(N = 83,064)

Frequencies (%)

Age:

60 53,439 (53) 46,217 (54) 49,417 (53) 43,915 (53)

61 46,887 (47) 39,602 (46) 43,735 (47) 39,149 (47)

Unemployment days (past 5 years):

0 82,075 (82) 72,680 (85) 75,283 (81) 70,881 (85)

1–365 9,045 (9) 7,437 (9) 8,876 (10) 6,894 (8)

>365 6,396 (6) 3,886 (5) 5,639 (6) 3,413 (4)

Missing 2,810 (3) 1,816 (2) 3,354 (4) 1,876 (2)

Sickness absence days (past 5 years):

0 65,920 (66) 47,175 (55) 64,190 (69) 50,919 (61)

1–365 28,353 (28) 32,521 (38) 23,600 (25) 27,715 (34)

>365 3,243 (3) 4,307 (5) 2,008 (2) 2,554 (3)

Missing 2,810 (3) 1,816 (2) 3,354 (4) 1,876 (2)

Education level:

Tertiary 26,911 (27) 26,417 (31) 29,786 (32) 32,050 (39)

Secondary 41,079 (41) 36,916 (43) 39,782 (43) 37,450 (45)

Primary 28,911 (29) 20,172 (23) 19,808 (21) 11,357 (14)

Missing 3,425 (3) 2,314 (3) 3,776 (4) 2,207 (3)

Note: Percentages may not always add up to 100 due to rounding.
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Table 2. Hazard ratios (HR) and 95 per cent confidence intervals (95% CI) for exit routes according to attained education among men: models adjusted for age only

Education level

Cohort 1 Cohort 2

Interaction term1N cases (%) HR (95% CI) N cases (%) HR (95% CI)

Disability pension:

Tertiary 1,094 (4) 1 359 (1) 1 0.1143

Secondary 2,615 (6) 1.58 (1.47–1.70) 876 (2) 1.84 (1.63–2.08)

Primary 2,276 (8) 1.97 (1.84–2.12) 520 (3) 2.20 (1.92–2.51)

Total 5,985 (6) 1,755 (2)

Early pension with income:

Tertiary 3,290 (12) 1 3,671 (12) 1 <0.0001

Secondary 4,153 (10) 0.82 (0.78–0.86) 5,663 (14) 1.16 (1.12–1.21)

Primary 2,517 (9) 0.70 (0.67–0.74) 3,045 (15) 1.26 (1.20–1.33)

Total 9,960 (10) 12,379 (14)

Early pension without income:

Tertiary 3,143 (12) 1 4,183 (14) 1 <0.0001

Secondary 5,697 (14) 1.19 (1.14–1.24) 7,081 (18) 1.29 (1.24–1.34)

Primary 3,811 (13) 1.13 (1.07–1.18) 3,587 (18) 1.31 (1.25–1.37)

Total 12,651 (13) 14,851 (17)

No income:

Tertiary 4,882 (20) 1 4,682 (17) 1 0.0388

Secondary 8,898 (24) 1.22 (1.18–1.26) 7,502 (21) 1.24 (1.19–1.28)

Primary 5,834 (22) 1.11 (1.07–1.15) 3,583 (20) 1.19 (1.14–1.24)

Total 19,614 (22) 15,767 (19)

Notes: 1. p-Value corresponding to Wald test for interaction term. Models are adjusted for age.
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Table 3. Hazard ratios (HR) and 95 per cent confidence intervals (95% CI) for exit routes according to attained education among women: adjusted for age only

Education level

Cohort 1 Cohort 2

Interaction term1N cases (%) HR (95% CI) N cases (%) HR (95% CI)

Disability pension:

Tertiary 2,094 (8) 1 541 (2) 1 <0.0001

Secondary 3,203 (9) 1.10 (1.04–1.16) 942 (3) 1.50 (1.35–1.66)

Primary 1,872 (9) 1.18 (1.11–1.26) 417 (4) 2.21 (1.94–2.51)

Total 7,169 (9) 1,900 (2)

Early pension with income:

Tertiary 3,723 (14) 1 3,924 (12) 1 <0.0001

Secondary 3,614 (10) 0.69 (0.66–0.72) 4,807 (13) 1.05 (1.01–1.10)

Primary 1,442 (7) 0.50 (0.47–0.53) 1,167 (10) 0.84 (0.78–0.89)

Total 8,779 (11) 9,898 (12)

Early pension without income:

Tertiary 2,889 (11) 1 4,352 (14) 1 <0.0001

Secondary 4,812 (13) 1.20 (1.14–1.25) 6,934 (19) 1.39 (1.34–1.44)

Primary 2,821 (14) 1.28 (1.21–1.35) 2,406 (21) 1.60 (1.53–1.69)

Total 10,522 (13) 13,692 (17)

No income:

Tertiary 4,344 (18) 1 4,309 (14) 1 <0.0001

Secondary 8,104 (24) 1.45 (1.40–1.50) 7,284 (21) 1.54 (1.48–1.60)

Primary 4,552 (26) 1.57 (1.50–1.63) 2,360 (24) 1.81 (1.72–1.90)

Total 17,000 (23) 13,953 (19)

Notes: 1. p-Value corresponding to Wald test for interaction term. Models are adjusted for age.
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Table 4. Hazard ratios (HR) and 95 per cent confidence intervals (95% CI) for exit routes according to attained education among men: adjusted models

Education level

Cohort 1 Cohort 2

Model 1 Mode 2 Model 1 Model 2

HR (95% CI) HR (95% CI) Change1 HR (95% CI) HR (95% CI) Change1

Disability pension:

Tertiary 1 1 1 1

Secondary 1.58 (1.47–1.70) 1.29 (1.20–1.38) 50 1.84 (1.63–2.08) 1.38 (1.22–1.56) 55

Primary 1.97 (1.84–2.12) 1.51 (1.41–1.63) 47 2.20 (1.92–2.51) 1.56 (1.36–1.79) 53

Early pension with income:

Tertiary 1 1 1 1

Secondary 0.82 (0.78–0.86) 0.82 (0.79–0.86) 0 1.16 (1.12–1.21) 1.16 (1.11–1.21) 0

Primary 0.70 (0.67–0.74) 0.70 (0.67–0.74) 0 1.26 (1.20–1.33) 1.26 (1.20–1.32) 0

Early pension without income:

Tertiary 1 1 1 1

Secondary 1.19 (1.14–1.24) 1.15 (1.10–1.20) 21 1.29 (1.24–1.34) 1.24 (1.19–1.29) 17

Primary 1.13 (1.07–1.18) 1.09 (1.04–1.14) 31 1.31 (1.25–1.37) 1.26 (1.20–1.31) 16

No income:

Tertiary 1 1 1 1

Secondary 1.22 (1.18–1.26) 1.16 (1.12–1.20) 27 1.24 (1.19–1.28) 1.16 (1.12–1.20) 33

Primary 1.11 (1.07–1.15) 1.05 (1.01–1.09) 55 1.19 (1.14–1.24) 1.11 (1.06–1.16) 42

Notes: Model 1 is adjusted for age. Model 2 is adjusted for age, sickness absence and unemployment. 1. Percentage change in association when adding covariates to Model 2; calculated by
(HRcrude − HRadjusted)/(HRcrude − 1).
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Table 5. Hazard ratios (HR) and 95 per cent confidence intervals (95% CI) for exit routes according to attained education among women: adjusted models

Education level

Cohort 1 Cohort 2

Model 1 Model 2 Model 1 Model 2

HR (95% CI) HR (95% CI) Change1 HR (95% CI) HR (95% CI) Change1

Disability pension:

Tertiary 1 1 1 1

Secondary 1.10 (1.04–1.16) 1.08 (1.02–1.14) 20 1.50 (1.35–1.66) 1.31 (1.18–1.45) 38

Primary 1.18 (1.11–1.26) 1.23 (1.16–1.31) +28 2.21 (1.94–2.51) 1.74 (1.53–1.98) 39

Early pension with income:

Tertiary 1 1 1 1

Secondary 0.69 (0.66–0.72) 0.69 (0.66–0.72) 0 1.05 (1.01–1.10) 1.05 (1.00–1.09) 0

Primary 0.50 (0.47–0.53) 0.51 (0.48–0.54) +2 0.84 (0.78–0.89) 0.85 (0.79–0.91) 6

Early pension without income:

Tertiary 1 1 1 1

Secondary 1.20 (1.14–1.25) 1.15 (1.09–1.20) 25 1.39 (1.34–1.44) 1.37 (1.31–1.42) 5

Primary 1.28 (1.21–1.35) 1.22 (1.16–1.29) 21 1.60 (1.53–1.69) 1.54 (1.47–1.62) 10

No income:

Tertiary 1 1 1 1

Secondary 1.45 (1.40–1.50) 1.41 (1.36–1.46) 9 1.54 (1.48–1.60) 1.49 (1.43–1.54) 9

Primary 1.57 (1.50–1.63) 1.52 (1.46–1.59) 9 1.81 (1.72–1.90) 1.69 (1.61–1.78) 15

Notes: Model 1 is adjusted for age. Model 2 is adjusted for age, sickness absence and unemployment. 1. Percentage change in association when adding covariates to Model 2; calculated by
(HRcrude − HRadjusted)/(HRcrude − 1).
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were stronger in Cohort 2 and were higher among women. For primary-educated
men the HR was 1.11 in Cohort 1 and 1.19 in Cohort 2, and for women it was
1.57 in Cohort 1 and 1.81 in Cohort 2.

Interaction terms between education and cohort were significant according to all
outcomes, except for the disability pension outcome among men.

In models adjusting for unemployment and sickness absence prior to baseline, asso-
ciations were attenuated to some extent among men (Table 4) and women (Table 5).
For both men and women, associations between education and disability pension were
greatly attenuated when adjusting for sickness absence and unemployment, except for
the primary-educated women in Cohort 1. However, in models adjusting for these fac-
tors separately, associations were most attenuated by sickness absence (supplementary
analysis available upon request). For early pension with income, associations were
nearly identical when adjusting for unemployment and sickness absence (Tables 4
and 5). For early old-age pension without income, unemployment and sickness
absence explained more of the association in Cohort 1 than for Cohort 2. Finally, asso-
ciations between education level and not earning income were explained to some
extent by previous unemployment and sickness absence, particularly for men.

Discussion
Summary of results

In this population-based study of two cohorts aged in their early sixties before and
after major social insurance and retirement policy reforms in Sweden, we found
that differences in the probability of early exits between lower- and higher-educated
individuals were larger in Cohort 2 compared to Cohort 1 concerning all exit path-
ways. Significant interaction terms between education and cohort support these dif-
ferences before and after the reforms except concerning men and disability pension.
Previous sickness absence and unemployment played varying explanatory roles for
these differences among the different exit outcomes and their explanatory roles
were not clearly increased after the reforms. The changes in educational differences
in early exit between cohorts showed similar patterns between men and women,
though inequalities tended to grow even more among women.

Comparison with previous studies

Hypotheses 1 and 2 were supported in that inequalities in disability pension and
early old-age pension increased, and that there were some differences in early old-
age pension depending on whether the person continued to earn income or not.
The finding that disability pension cases tended to decrease while early old-age
pension cases tended to increase, and that this disproportionally affected the
lower educated is in line with previous studies in Sweden looking at occupational
differences (Nilsson et al., 2016; Kadefors et al., 2018, 2019).

Also, like previous studies (Laun and Palme, 2018), we observed that those outside
the labour market tended to decrease from the period after compared to before the
reforms. We found, however, that educational differences in the likelihood of being
without income tended to increase in the later period compared to the earlier period,
especially for women. Thus, our Hypothesis 3 of no change was not supported.
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Studies in other countries have also pointed to growing inequalities in labour
market exit. A Danish study investigating the effects of a similar disability pension
reform found that blue-collar workers were disproportionately affected (Mathisen
et al., 2021). A Finnish study also pointed to growing inequalities between occupa-
tional classes in terms of labour market exit (Leinonen et al., 2018). The present
study contributes to what was previously known by investigating educational differ-
ences in several exit pathways before and after major policy reforms in Sweden and
by investigating the explanatory role of long-term sickness absence and unemployment.

In the present study, previous sickness absence and unemployment explained
varying degrees of the associations between educational level and the different
exit pathways. Educational differences in receipt of a disability pension seemed
to be partly explained by sickness absence and unemployment, which is unsurpris-
ing given that individuals almost always need to be on sickness absence before
qualifying for a disability pension. Unemployment and sickness absence explained
very little of the educational differences among those in receipt of an early old-age
pension with income but had a greater explanatory role with regard to early old-age
pension without income in Cohort 1. These findings are in line with a previous
study which found that sickness absence and unemployment had very little influ-
ence on associations between education and receipt of an early old-age pension
among men born between 1949 and 1951 (Thern et al., 2022).

Patterns were overall similar between men and women across outcomes, though
there tended to be greater increases in inequalities for women, especially regarding dis-
ability pensions. This finding is in line with previous studies which have found that
more women than men were affected by changes in disability pension policy
(Kadefors et al., 2019), and that differences in working years lost when comparing
higher- and lower-educated workers were greater among women than men (Robroek
et al., 2020).

Interpretation of results

Our finding that educational differences in the incidence of disability pension were
stronger in Cohort 2 could have multiple explanations. It could partly be due to the
large decreases among the higher educated and, accordingly, the disability pension
policy reforms may have been successful in decreasing use of disability pension
among those who may have less need for it. However, there were also large reduc-
tions of new disability pension cases among the lowest educated, who are more
likely to have adverse working conditions and the greatest need for disability pen-
sion. That this also corresponded to clearly increased differences in incident early
old-age pension may point to the conclusion that lower-educated individuals are
taking on the financial burden of early retirement due to the restrictions of the dis-
ability pension system and, thus, that inequalities are increasing.

Interestingly, early old-age pension with income was relatively less common
among the lower educated compared to the higher educated in Cohort 1 while
the opposite was true in Cohort 2, especially for men. One possible explanation
is that the restriction on access to disability pensions has caused lower-educated
individuals with difficulty to work full-time to draw their old-age pension early
in order to subsidise the income that they were able to earn from employment.
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However, others may draw their pension at the same time as earning an income
from employment in order to maximise their total income in the present. This
practice may have been adopted among the lower educated later in time than
among the higher educated.

Voluntary and involuntary or health-related and non-health-related exit have
been central concepts in previous international studies of labour market exit
(Reeuwijk et al., 2017; Carr et al., 2018; Jensen et al., 2019; Mäcken et al., 2021).
These studies have found that lower education is especially related to involuntary
and health-related exit (Carr et al., 2018; Mäcken et al., 2021), often referred to
as push factors. In the present study, we do not know the reasons for drawing
an early old-age pension. Disability pension usage is health related and thought
to be caused by involuntary push factors related to health. Early old-age pension
usage, however, whether still earning income or not, could represent many different
potential situations, including push factors related to reduced work ability, pull fac-
tors such as a financial situation that makes early retirement possible, or factors
such as wanting to spend more time with friends and family. However, a previous
Danish study found that the relationship between low occupational class and early
retirement was largely mediated by poor health (Qvist, 2021), indicating that ill
health is important even when considering usage of early old-age pensions.

Strengths and limitations

This population-based study includes the entire registered Swedish population,
which made it possible to focus on only those who were 60 and 61 years old.
We were therefore able to create two comparable cohorts of men and women repre-
senting either side of the major social insurance and pension policy reforms. We
also had the opportunity to consider multiple exit pathways including both those
who drew their early old-age pension while still earning income and those who
drew it without earning income. Focusing on educational differences made it pos-
sible to understand more nuanced socioeconomic differences, which complements
previous studies on large occupational groups. By not restricting the population to
only those in active labour, issues of the healthy worker effect may have been
slightly reduced. We excluded those already on a disability pension and early old-
age pension at the start of follow-up but included those with weak or marginalised
labour market positions, such as those who were on sick leave, unemployed or earn-
ing low income for all analyses except for the analyses of those not earning income.

On the other hand, the use of register data prevented us from investigating the
motivation behind different exit pathways and whether it was related to factors
such as health or work ability. Those who drew an early old-age pension either
with or without still earning income are a very heterogeneous group, which makes
it difficult to draw conclusions about potentially health-related early retirement.
Additionally, we used previous unemployment and sickness absence as a proxy for
a more comprehensive measure of poor employability and work ability. We also
did not have the possibility to investigate the role of home life and care responsibil-
ities which may be important in labour market exit decisions. However, previous
investigations of retirement motivation in Sweden indicated that care responsibilities
were a very rarely mentioned reason for retirement (König and Sjögren Lindqvist,
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2016). Although we compared two cohorts of individuals before and after major
reforms, we cannot rule out other possible differences between these two cohorts
which could confound some of the observed changes. Some examples could be social
attitudes and public awareness of different labour market exit pathways. Finally, we
focused on the periods before and after major policy reforms, avoiding overlaps in
follow-up time and focusing on the age group with the possibility of taking early old-
age pension during follow-up. However, this means that our study only covers the
period up until 2016. We did not have new enough data to consider a third, more
recent, cohort with equivalent follow-up time, and future studies could investigate
whether increases in inequalities have continued.

Conclusions
Educational inequalities in labour market exit have tended to increase after major
reforms to the social insurance and pension systems in Sweden. The fact that
decreases in usage of disability pensions have corresponded with increases in usage
of early old-age pensions, especially among the lower educated, indicates that indivi-
duals may be using early retirement when they are unable to qualify for a disability
pension. This puts the financial burden on the individual, who faces economic reper-
cussions for their remaining lifetime for taking an earlier pension. Given that these
changes were seen in a relatively short time, it is not unlikely that educational
inequalities will continue to grow, especially as policies attempt to extend the working
age even longer. This is especially problematic given the increasing socioeconomic
divide in health as reflected in life expectancy and indicates that such disparities
should be investigated before making changes to welfare systems. These findings
are relevant beyond the Swedish context, as most other European countries have
implemented similar policies aimed at extending working life.
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