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Abstract
Objective: Poor health after retirement may have an important economic and societal
impact and may be affected by macro-level factors. Our aim was to examine whether
macro-level factors are associated with health and educational differences in health in
recent retirees.
Methods: We used data covering 18 European countries from the Survey on Health,
Ageing and Retirement in Europe (SHARE) and the English Longitudinal Study of Ageing (ELSA) on 8867 respondents who had been retired less than 5 years. We performed
multi-level linear regression analyses to examine whether social expenditure in nine policy areas, minimum pension replacement rates, and unemployment replacement rates
explained cross-country differences in post-retirement self-rated health (SRH) and educational inequalities in SRH.
Results: In both men and women, a higher total expenditure as well as higher expenditures on health, old age, housing, and ‘other social policy areas’ (non-categorical cash
benefits to low-income households and other social services) were associated with better
SRH. Cross-level interactions showed that in the presence of a higher old age expenditure,
a higher unemployment expenditure, and a higher total expenditure, the absolute educational inequalities in post-retirement SRH were smaller than with lower expenditures
in these areas, in both men and women. We found the same effect in women only for
a higher expenditure on health as well as a higher minimum pension replacement rate.
A higher expenditure on survivors pensions, a lower expenditure on family, and a higher
unemployment replacement rate had this effect in men only.
Conclusion: This study showed that social expenditure and replacement rates were
associated with post-retirement health and health inequalities.
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Introduction
Much research has focused on cross-country differences in health and in health inequalities
in the general populatione.g. 1, 2-4 . Although results are inconsistent, most studies have
shown that general population health in Nordic countries is better compared to other
OECD countries 2 . Not only do overall levels of health vary between countries, so do
health inequalities 2 . Cross-country differences in socioeconomic inequalities in health
suggest that macro-level factors affect the relation between socioeconomic position and
health. Thus, the issue is to identify factors at the country level that may be causally
relevant for population health and health inequalities within populations.
There have been three common approaches to examine health differences between countries: the regime approach, the expenditure approach, and the institutional approach.
So far, most researchers took the regime approach 2 , which is based on the assumption
that countries are clustered within welfare state regimes. The regime clusters that have
been investigated most often are those proposed by Esping-Andersen (liberal, conservative
and social democratic regimes) 5 and Ferrera (Anglo-Saxon, Bismarckian, Scandinavian,
and Southern regimes) 6 . Results so far are inconsistent regarding which regimes are associated with the best general population health and the smallest health inequalities 2 .
This approach has received much criticism. When investigating these welfare regimes as
a static characteristic, changes in policies over time are not taken into account 7 . Moreover, by using such broad clusters, it is difficult to draw conclusions about the specific
mechanisms that may link macro-level characteristics to individual-level health outcomes
7
. Another problem is that different programs and policies are often organized differently
across countries, leading to a high degree of variation between countries within one welfare
regime 8 .
The second approach, the expenditure approach, examines the public spending on social
protection and services, like old age pensions, health care, and labour market policies.
Studies using the expenditure approach show that countries that are characterized by
relatively high social spending on average have smaller absolute and relative health inequalities and better health in the general population 9-12 . This approach has received
criticism for its inability to differentiate between effort and need: a large expenditure does
not necessarily mean a greater effort, but could also just mean that there is a greater need
because, for example, there is more unemployment. A recent study by Dahl and Van
der Wel, however, has shown that adjusting for this need had little effect on their results
regarding the association between social expenditure and health and health inequalities
9
. Therefore, circular causality may not be an issue.
The third approach, the institutional approach, is a social-rights based approach which
uses more direct generosity measures than the expenditure approach which uses indirect
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welfare state generosity measures. This approach focuses on specific social policies such as
pensions and unemployment benefits 7 . Results from institutional studies on population
health are consistent; they show that more generous policies and benefits are associated
with better population health. These policies seem to be beneficial for all, not only for
those who use them 2 . Ferranini et al. 8 , for example, argue that unemployment benefits
not only affect those currently making use of them (i.e. the unemployed), but also decrease
the negative health effects of job insecurity in the employed. Higher coverage rates (the
proportion of the relevant population eligible for benefits) appear to be associated with
better health, but do not appear to diminish health inequalities 8 . Higher replacement
rates, i.e. the relative amount of benefits received, in isolation are not associated with
better health, but interaction effects between coverage and replacement rates have been
reported: in countries with high coverage rates, high replacement rates are associated with
better health and smaller health inequalities, whereas in countries with low coverage, high
replacement rates are associated with worse health 8 . The disadvantage of the institutional approach is that to make cross-country comparisons, model family assumptions are
made. For example, the Social Citizenship Indicator Programme, which is a widely used
comparative database, assumes that with regards to unemployment replacement rates, a
‘standard worker’ works in the manufacturing industry, is 30 years old, has worked for
ten years and for five years at the present employer 13 . These assumptions are likely to
obscure the variety of family backgrounds 14 .
In comparison to the broad regime approach, both the expenditure and the institutional
approach have advantages when identifying specific potential macro-level determinants of
health and health inequalities. There are several ways in which a higher expenditure and
higher replacement rates could affect health and health inequalities. From a materialist
point of view, social inequalities in health can be explained by differences in access to
goods and services and exposure to physical and psychosocial risk factors 15 . If this
assumption is true, we would expect that higher social spending and higher replacement
rates are associated with better health for all, but that disadvantaged groups, such as
the lower educated, may benefit most because they have less resources to begin with and
are the most likely to be entitled to receive benefits. The psychosocial approach focuses
on how perceptions of inferiority and relative deprivation may lead to more stress, which
affects physical and mental health 3. Following this approach, it could also be argued
that higher social spending and higher replacement rates ensure a sense of security from
which, again, the lower educated might benefit most.
To our knowledge, no studies have examined the role of macro-level factors on health and
health inequalities in recent retirees specifically. However, in ageing societies, improving
health of retirees makes good sense from a public health perspective. On the one hand,
improving their health might prevent future healthcare costs and on the other, healthy
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retirees may be better able than their unhealthy peers to participate in society and provide
meaningful contributions, like providing informal care and doing volunteer work in the
community. Therefore, in many countries healthy retirees may be seen as an important
societal resource 16 . Recent retirees specifically are still relatively young and active and
health decline in this age group is less steep than in older ages 17 . Also, it has been
argued that the retirement transition presents opportunities for interventions and health
promotion, because individuals may be making normative lifestyle changes during such
life transitions 18-22 .
In the current study, we address the following research questions:
1) Is there an association between macro-level factors and post-retirement health? We
hypothesize that higher social expenditures and higher minimum replacement rates are
associated with better post-retirement health.
2) Do macro-level factors modify the association between education and post-retirement
health? Because higher social expenditures and higher minimum replacement rates may
lead to a reduction in poverty rates and higher social security levels, we expect that lower
educated groups benefit more in terms of health from higher governmental expenditures
and more generous policies than higher educated groups.
This study adds to the existing literature on between-country differences in health and
health inequalities in that we focus on recent retirees, combine the expenditure and institutional approach, and include not only a total social expenditure measure, but also
examine social spending in the specific policy areas of which this widely used total social
expenditure measure consists.

Methods
Sample
We analyzed micro-level data from two harmonized longitudinal studies on ageing: the
Survey of Health, Ageing and Retirement in Europe (SHARE) and the English Longitudinal Study of Ageing (ELSA). We used wave 6 of SHARE, with data collected in 2015 in
Austria, Belgium, Switzerland, Germany, Denmark, Spain, France, Greece, Italy, Sweden,
Israel, Czech Republic, Poland, Estonia, Portugal, Slovenia, Luxembourg and Croatia.
Because in wave 6 the Netherlands was not included, we used wave 5 (data collected in
2013) to obtain the Dutch data. Israel and Croatia were excluded from the study, because
not all macro-level data were available for these countries. We included wave 7 of ELSA,
121

6

with data collected in 2014/2015 in England and included respondents from the original
samples as well as the refreshment samples. After pooling the datasets, we ended up with
18 countries in total. In each country nationally representative samples of households
with individuals aged 50 and older were established. Details on the SHARE and ELSA
studies have been described elsewhere 23, 24 . Because we were interested in health in recent retirees, we restricted the sample to those having retired no longer than 5 years ago.
Furthermore, we restricted the sample to men and women aged 65 years or younger at
retirement, because it is the average state pension age (n=9200). We excluded those with
missing data on SRH (n=58), educational level (n=177), and the confounders (n=98),
together less than 4% of the sample. This resulted in a sample of 8867 respondents.
For the macro-level factors, we derived data from two datasets that are widely used in
comparative research. Data on social expenditure in 2012 (last available complete data)
come from the OECD’s Social Expenditure Database (SOCX) 25 . Data on the institutional
factors in 2010 (last available data) were obtained from the Social Insurance Entitlement
Dataset (SIED), a continuation of the Social Citizenship Indicator Program (SCIP), which
is a dataset consisting of institutional data for comparative welfare state research with a
focus on political factors, provided by the Swedish Institute for Social Research (SOFI)
at University of Stockholm 13 .

Measures
Outcome
Self-rated health
Self-rated health (SRH) was measured with one question: “Would you say your health is
. . . .” . The answer categories were: (1) excellent, (2) very good, (3) good, (4) fair, and (5)
poor. This question is widely used as a measure of SRH 26 . For an easier interpretation
of the results, scores were recoded so that a higher score reflects better health.

Micro-level independent variable
Education
Educational level was categorized according to the International Standard Classification of
Education 2011 (ISCED 2011), which provides a framework to classify diverse educational
systems in such a way that they can be compared across countries. Scores range from
0 (no education) to 6 (second stage of tertiary education). Because there was a linear
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relation between education and SRH, education was analyzed as a continuous variable,
with a higher score reflecting a higher educational level.

Macro-level independent variables
Expenditure variables
SOCX groups the social benefits into nine policy areas:
•

•

•

•

•

•

•

•

•

Health: spending on in- and out-patient care, medical goods, prevention;
Old-age: pensions, early retirement pensions, home-help and residential services for
the elderly;
Survivors: survivors pensions and funeral payments;
Incapacity: incapacity-related benefits – care services, disability benefits, benefits
accruing from occupational injury and accident legislation, employee sickness payments;
Family: child allowances, childcare support, income support during leave, sole parent
payments;
Active labour market policies: employment services, training, employment incentives, integration of the disabled, direct job creation, and start-up incentives;
Unemployment: unemployment compensation, early retirement for labour market
reasons;
Housing: housing allowances and rent subsidies;
Other social policy areas: non-categorical cash benefits to low-income households,
and other social services.

All expenditure variables consist of the sum of public (social spending with financial flows
controlled by General Government) and mandatory private (social support stipulated
by legislation but operated through the private sector, e.g. direct sickness payments
by employers to their absent employees as legislated by public authorities) expenditure,
expressed as percentage of the GDP 27 . In this study we investigated each policy area
separately and we also included a total social expenditure variable.
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Institutional variables
The minimum unemployment and pension replacement rates (RR) refer to what extent
the insurance program replaces the average production worker’s wage (APWW) and are
calculated as the ratio of the replacement level divided by the APWW 13 . The minimum
benefit refers to the floor below which a worker cannot fall. These benefits can be income
tested. RR calculations are based on a single standard worker in the manufacturing
(metal-) industry with certain characteristics, to make cross-country comparison possible
13
. The unemployment replacement rates are based on a single standard worker who:

•

is 30 years of age;

•

has worked for ten years;

•

worked for five years at the present employer;

•

was not unemployed during the last two years;

•

is assumed not to be living with their family of origin.

For the pension replacement rates calculations are based on a single standard worker who:

•

has made full-time contributions during 35 years;

•

is assumed to be living without dependent children.

Confounders
We stratified all analyses by sex, because preliminary tests showed a statistically significant interaction between sex and education on SRH. Additionally, we controlled for age at
retirement (in years, continuous), marital status (married or registered partnership, never
married, previously married -including separated, divorced, widowed) and time since retirement (in years, continuous). We also controlled for the macro-level factors GDP per
capita and general unemployment rates in 2012. Since there is evidence that there is an
interaction effect between replacement rates and coverage rates (the proportion of the
relevant population eligible for benefits), i.e. the effect of the replacement rates differs
between different levels of coverage 8 , we tested these interaction terms.
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Statistical analysis
We ran multilevel models, because individuals (level 1) in our data were nested in countries
(level 2). The analyses were conducted in Stata version 14. We used multilevel linear
regression models with REML estimation and the Kenward-Roger adjustment 28, 29 . The
Kenward-Roger adjustment takes into account the small level 2 sample size and has been
shown to provide fixed effect estimates in linear multilevel regression that are unbiased
by this small sample size 30 . Because our outcome, SRH, was distributed symmetrically
(skewness: 0.07) we conducted linear regression analyses 31 . However, as SRH is in fact
an ordinal variable, we also conducted ordinal regression models as a robustness check.
6

We stratified all analyses by sex and we centered all macro-level factors around their
grand mean for a better interpretation of the regression coefficients in the models with
interaction effects. First, an intercept-only model with a random intercept for country
(model 1) was compared with the null-model (intercept-only) to examine whether there
are cross-country differences in post-retirement health, using a likelihood ratio test. The
regression equation for a random intercept model can be written as followed:
Yij = β 0 + u0j + eij
In this equation u0j is the between-country variance and eij is the within-country variance.
The intra class correlation (ICC: between-country variance/(between-country variance
+ within-country variance)) was used to estimate the percentage of the total variance
that can be attributed to differences between countries. In model 2a, the crude effect
of education on SRH was modelled, and in model 2b this effect was adjusted for the
confounders. Next, we added a random slope for education on country level to examine
whether there are cross-country differences in the effect of education on post-retirement
health, again using a likelihood ratio test.
A random part for the slope is now added to the equation:
Yij = β 0 + β 1 X1ij + u0j + u1j X1ij + eij
We built separate models for each macro-level factor and adjusted for the confounders
(model 3) to answer our first research question: ‘Is there an association between macrolevel factors and post-retirement health?’. For the replacement rates, we also examined
whether there was an interaction with coverage (model 4).
Finally, we added cross-level interactions between education and the macro-level factors
to answer our second research question: ‘Do macro-level factors modify the association
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between education and post-retirement health?’. Adding a cross-level interaction leads to
the following regression equation:
Yij = β 0j + β 1 X1ij + β 2 X2j + β 3 X1ij ∗ X2j + u0j + u1j X1ij + eij

Results
Tables 1 and 2 show individual and macro-level characteristics for the 18 countries included in this study. For both men and women, scores on SRH were highest in Denmark
(men: 3.55, women: 3.61) and lowest in Estonia (men: 2.21, women: 2.28). Highest
total social expenditure was found in France (31.3) and lowest in Estonia (15.9) and
Poland (19.0). Belgium (0.69) had the highest minimum pension replacement rate and
the Czech Republic (0.17) the lowest. There were also large cross-country differences in
unemployment minimum replacement rates, ranging from 0.12 (England) to 0.92 (Portugal). Correlations between the explanatory macro-level factors ranged between -.530 and
.796. The model with a random intercept for country performed better as compared to
the null- model (men: χ2 (1)= 417.29, p<.001, women: χ2 (1)= 411.28, p<.001).
Table 1. Descriptive statistics for men (n=4499) and women (n=4368)
SRH

Education

Age at
retirement
(years)

Marital status
%

M(SD)

M(SD)

M(SD)

Austria

3.21 (0.98)

3.50 (1.16)

Belgium

3.09 (0.91)

Czech Republic

2.76 (0.99)

Denmark

3.55 (1.10)

3.68 (1.19)

63.06 (2.45)

England

3.42 (1.06)

2.84 (1.58)

62.11 (3.15)

Estonia

2.21 (0.73)

3.33 (1.13)

62.00 (2.23)

68.5

France

3.02 (0.97)

3.03 (1.53)

60.44 (2.23)

74.2

Germany

2.88 (0.96)

3.80 (1.04)

63.17 (2.41)

married never
married

previously
married

60.77 (2.80)

74.8

7.8

17.5

3.31 (1.53)

61.69 (3.30)

75.9

8.0

2.94 (1.11)

61.84 (2.11)

82.9

2.8

78.8
78.2

Time since
retirement
(years)

N

M(SD)

Men
2.75 (1.40)

206

16.2

2.38 (1.52)

427

14.3

2.54 (1.48)

286

8.7

12.5

2.56 (1.51)

184

7.7

14.1

2.84 (1.58)

510

12.5

19.1

2.67 (1.46)

241

9.8

16.0

2.26 (1.50)

244

81.4

4.4

14.2

2.25 (1.47)

296

Greece

3.27 (1.00)

2.83 (1.80)

60.64 (3.94)

89.7

4.0

6.3

2.64 (1.43)

224

Italy

2.96 (1.02)

2.41 (1.32)

60.79 (3.00)

88.2

6.5

5.4

2.72 (1.41)

186

Luxembourg

3.19 (1.02)

2.93 (1.36)

59.55 (2.75)

85.9

3.7

10.4

2.25 (1.40)

135

Netherlands

3.17 (0.96)

3.33 (1.40)

63.54 (2.06)

85.7

3.4

10.9

2.10 (1.27)

293

Poland

2.31 (0.91)

2.81 (1.11)

61.11 (3.46)

84.7

1.4

13.9

2.53 (1.51)

72

Portugal

2.34 (0.80)

2.42 (1.80)

61.06 (3.46)

89.9

3.4

6.7

2.92 (1.46)

89

Slovenia

2.86 (0.96)

3.06 (1.07)

59.75 (2.53)

87.4

5.5

7.1

2.69 (1.35)

326

Spain

3.04 (0.99)

2.13 (1.57)

63.03 (2.43)

87.5

5.0

7.5

2.28 (1.39)

360

Sweden

3.33 (1.05)

3.24 (1.53)

64.31 (1.48)

82.1

5.6

12.4

2.42 (1.54)

251

Switzerland

3.41 (0.94)

3.47 (1.14)

63.66 (2.05)

77.5

7.7

14.8

2.40 (1.46)

169
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SRH

Education

Age at
retirement
(years)

Marital status
%

Time since
retirement
(years)

N

Austria

3.25 (0.91)

3.22 (1.29)

59.35 (2.59)

61.6

10.6

27.8

2.59 (1.45)

245

Belgium

3.10 (0.85)

3.17 (1.48)

61.89 (3.23)

66.6

2.6

Czech Republic

2.80 (0.97)

2.68 (1.06)

59.27 (2.11)

63.7

0.9

30.8

2.31 (1.56)

380

35.5

2.48 (1.48)

355

Denmark

3.61 (1.11)

3.89 (1.30)

62.48 (2.40)

71.8

England

3.42 (1.05)

3.10 (1.53)

60.40 (2.75)

69.6

5.2

23.0

2.53 (1.55)

213

6.6

23.8

2.88 (1.59)

529

Estonia

2.28 (0.83)

3.34 (1.00)

61.52 (2.22)

61.1

7.0

31.9

2.23 (1.40)

229

France

2.95 (0.99)

2.97 (1.76)

61.10 (2.58)

Germany

2.85 (0.91)

3.55 (1.06)

63.21 (2.27)

65.4

7.1

27.5

2.65 (1.55)

298

76.4

4.2

19.4

2.30 (1.53)

309

Women

Greece

3.29 (0.97)

3.08 (1.92)

58.57 (4.77)

69.0

7.1

23.9

2.73 (1.41)

155

Italy

3.05 (0.97)

2.27 (1.33)

60.82 (2.79)

74.7

5.3

20.0

2.77 (1.46)

150

Luxembourg

3.05 (0.97)

2.57 (1.46)

60.37 (2.73)

80.7

2.3

17.1

2.57 (1.44)

88

Netherlands

3.09 (1.05)

2.99 (1.36)

64.07 (1.96)

77.7

2.2

20.1

2.02 (1.30)

269

Poland

2.55 (0.84)

2.68 (1.15)

59.53 (2.67)

72.7

2.3

25.0

2.29 (1.55)

88

Portugal

2.34 (1.06)

2.66 (1.84)

62.16 (3.38)

74.0

2.0

24.0

2.79 (1.40)

100

Slovenia

2.92 (0.93)

3.08 (1.15)

57.64 (2.33)

80.7

4.1

15.2

2.88 (1.44)

270

Spain

2.86 (0.91)

2.04 (1.55)

63.21 (2.57)

74.8

9.2

16.0

2.35 (1.52)

206

Sweden

3.36 (1.13)

3.38 (1.43)

64.34 (1.34)

74.1

5.1

20.8

2.60 (1.54)

317

Switzerland

3.34 (0.88)

2.99 (1.08)

63.39 (1.44)

67.1

5.4

27.5

2.24 (1.52)

167
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46.7

23.5

26.5

28.9

32.0

44.7

57.9

Poland

Portugal

Slovenia

Spain

Sweden

Switzerland

43.6

Germany

Netherlands

37.7

France

91.5

26.0

Estonia

Luxembourg

37.7

England

25.3

44.8

Denmark

35.8

29.1

Czech
Republic

Italy

42.6

Belgium

Greece

46.5

Austria

4.5

8.0

24.8

8.8

15.5

10.1

5.8

5.1

10.7

24.4

5.4

9.4

10.0

7.9

7.5

7.0

7.5

4.9

6.4

6.5

6.5

6.3

6.1

4.3

7.9

5.5

6.8

6.3

7.8

8.5

4.4

7.2

6.7

5.9

7.9

6.5

10.2

9.2

9.1

9.9

11.2

8.5

6.1

6.6

13.8

15.1

8.3

12.4

6.5

7.4

10.4

8.8

8.3

11.9

Unemployment Health Old
GDP
rate
age
per
capita
(/1000)

1.2

0.4

2.3

1.6

1.9

1.9

0.2

1.9

2.6

2.4

1.9

1.8

0.1

0.1

1.3

0.7

1.9

1.8

3.3

4.6

2.5

2.1

2.0

2.2

3.6

3.6

1.9

1.0

3.3

1.8

2.1

2.1

4.9

1.9

2.8

3.1

0.5

1.3

0.6

0.3

0.5

0.4

0.9

0.6

0.5

0.3

0.7

0.9

0.3

0.4

1.8

0.2

0.8

0.7

1.5

3.6

1.4

2.1

1.2

1.2

1.4

3.7

1.4

1.3

2.2

2.9

2.0

4.0

3.7

2.2

2.8

2.6

0.1

0.5

0.1

0.0

0.0

0.1

0.4

0.3

0.0

0.2

0.6

0.8

0.0

1.5

0.7

0.2

0.2

0.1

0.7

0.5

3.3

0.7

1.5

0.2

1.6

1.2

1.6

1.0

1.0

1.6

0.3

0.5

n/a

0.6

3.4

0.9

0.6

0.7

0.2

0.6

0.2

0.2

1.1

0.5

0.2

0.5

0.2

0.6

0.1

0.5

1.2

0.3

0.8

0.3

24.6

27.1

26.1

23.6

24.8

19.0

23.1

24.0

28.8

28.0

25.9

31.3

15.9

23.5

30.8

20.8

29.0

28.0

Family Housing Unemployment Other Total

Expenditure
Survivors Incapacity Labour
markets

Table 2. Macro-level characteristics per country
Replacement Rates

0.32

0.30

0.48

0.21

0.43

0.34

0.49

0.34

0.32

0.36

0.36

0.42

0.21

0.27

0.44

0.17

0.69

0.45

0.71

0.54

0.63

0.47

0.92

0.81

0.66

0.81

0.69

0.73

0.62

0.69

0.47

0.12

0.58

0.60

0.76

0.45

Pension Unemployment
RR
RR

Coverage

1.00

1.00

0.42

0.62

0.60

0.59

1.00

0.64

0.48

0.51

0.66

0.64

1.00

0.73

1.00

0.68

0.60

0.66

0.94

0.96

0.58

0.80

0.76

0.54

0.83

0.95

0.53

1.00

0.67

0.61

0.74

0.86

0.72

0.91

0.66

0.68

Pension Unemployment
coverage coverage

Table 3. Multilevel models with associations of education with SRH
Men

Women

B (95% CI)

B (95% CI)

Model 1
(intercept-only)
Between-country variance

.142

.126

Within-country variance

.956

.951

Education

.118 (.098;.138)∗∗

.142 (.122;.162)∗∗

Between-country variance

.132

.112

Within-country variance

.926

.908

.116 (.096;.137)∗∗

.143 (.122;.163)∗∗

Model 2a

Model 2b
Education

6

Marital status
Married

1.00

Never married

-.155 (-.273;-.038)

Previously married

-.060 (-.191;.071)

1.00
∗∗

-.088 (-.175;-.002)∗
-.116 (-.183;-.049)∗∗

Age at retirement

-.005 (-.015;.006)

-.002 (-.013;.009)

Time since retirement

-.020 (-.039;-.000)∗

-.015 (-.034;.004)

GDP

.014 (.002;.027)∗

.010 (-.002;.023)

Unemployment rate

.015 (-.019;.049)

.006 (-.026;.039)

Between-country variance

.109

.102

Within-country variance

.925

.907

†

p≤ .10;

∗

p ≤ .05;

∗∗

p ≤ .01

The ICC for men was 0.129 and for women 0.117 (Table 3, model 1), which means that
12.9% and 11.7% , respectively, of the total variance in SRH can be attributed to differences between countries. In model 2a the association between education and SRH was
estimated, showing that higher education was associated with better SRH in both men
(B=0.118) and women (B=0.142). In model 2b, we adjusted for age at retirement, time
since retirement, marital status, GDP per capita and unemployment rate. Adding a random slope for education to the model did not significantly improve the model (men:
χ2 (2)= 0.37, p=0.831, women: χ2 (2)= 4.25, p=0.119).
Figure 1 shows the slopes of education in each country, which were derived from separate
regression models for each country. Although there were cross-country differences in the
slopes, with stronger associations of education with SRH in men and women in Central
and Eastern European countries and weaker associations in men and women in Southern
European countries, the 95% confidence intervals were wide, especially in countries with
small sample sizes such as Poland, and differences between countries were not statistically
significant.
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Figure 1. Association between education and SRH per country (adjusted for age at retirement, time
since retirement, and marital status) for men and women

In model 3a (Table 4), we examined the effect of each macro-level factor on SRH separately.
We found that a higher total expenditure and a higher expenditure on health, housing,
and ‘other social policy areas’ were associated with better SRH. In women, we also found
an effect of old age expenditure. Of these macro-level factors, total expenditure explained
most of the between-country variance in SRH (men: 36.7%; women: 33.3% ). We did not
find statistically significant main effects for replacement rates. Interaction terms showed
that the association of unemployment replacement rates with SRH became smaller with
higher coverage (Table 4, model 3b).
In Table 5, models including the cross-level interactions are presented. As in any simple
regression model that includes an interaction term (i.e. Y= β 0 +β 1 X1 +β 2 X2 +β 3 X1 ∗X2 ),
the coefficient for β 1 is the effect of X1 on Y when X2 equals zero and the coefficient for
β 2 is the effect of X2 on Y when X1 equals zero. The coefficient of the interaction term
is the difference in the effect of X1 on Y for each one-unit increase in X2 or vice versa.
The interpretation of coefficients is the same for multilevel models, including cross-level
interactions. Thus, since the macro-level factors are centered in our regression models,
the effect of β 1 , i.e. education, is the effect of education on SRH for a country with an
average value of the macro-level factor. Education was not centered, so the coefficient of
the macro-level factor represents the effect of the macro-level factor on SRH in the lowest
educational group. In both men and women, the educational differences in SRH were
smaller in countries with higher old age expenditure, higher unemployment expenditure
and higher total expenditure. Additionally, we found that these health differences were
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also smaller in countries with higher expenditures on health and a higher minimum pension replacement rate in women. In men, we found this effect for a higher expenditure on
survivors and higher unemployment replacement rates. In countries with a higher expenditure on family, the association between education and SRH was stronger compared to
countries with lower levels of family expenditure, in men only. We also examined threeway interactions (education∗replacement rate∗coverage), to investigate if the interaction
between educational level and replacement rate differed across different levels of coverage,
but these interactions were not statistically significant.
To test the robustness of our linear findings, we also conducted ordinal multilevel analyses.
These analyses did not lead to different conclusions.
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132
.096
.082

.122 (-.098;.341)
.317 (-.117;.752)
.164 (-.041;.368)
(.035;.853)∗

Incapacity

Labour markets

Family

.692 (-.848;2.233)

†

p≤ .10;

∗

p ≤ .05;

∗∗

p ≤ .01

Unemployment RR ∗ coverage

-5.790

(-11.726;.145)†

.178 (-4.137;14.494)

-.496 (-1.393;.400)

.708 (-.456;1.875)

.102

.108

Pension RR ∗ coverage

-.430 (-1.357;.496)

.355 (-1.099;1.810)

.068

.072

Unemployment coverage

.112

(.012;.086)∗

.109

.085

.092

.096

.101

-4.249 (-10.339;1.840)

5.463 (-3.676;14.602)

.597 (-.603;1.796)

.316 (-.766;1.398)

-.549 (-1.470;.373)

.552 (-.961;2.065)

B (95% CI)

B (95% CI)

.470 (-.632;1.572)

-.356 (-1.317;.625)

Unemployment RR

.049

.596

(.107;1.085)∗

-.030 (-.240;.179)

.375

(-.039;.789)†

.147 (-.053;.348)

.277 (-.150;.704)

.104 (-.111;.319)

-.026 (-.276;.225)

.109

.088

(-.011;.131)†

.060

.086

.128 (-.016;.271)†

Betweencountry
variance

Women(n=4368)

Model 3b
Men (n=4499)

Pension coverage

.483 (-1.007;1.973)

Pension RR

.113

.069

Replacement Rates

.052

(.015;.089)∗∗

Total

.070

(.181;1.148)∗

.665

-.009 (-.226;.208)

Unemployment

Other

.117

.444

Housing

.099

.106

.115

.100

.053 (-.023;.128)
-.067 (-.323;.190)

Survivors

.078

Women (n=4368)
B (95% CI)

Model 3a

Betweencountry
variance

Old age

.164 (.027;.301)∗

Health

Expenditure

B (95% CI)

Men (n=4499)

Table 4. Multilevel models with associations of macro-level factors with SRH (adjusted for education, age at retirement, time since
retirement, marital status, GDP per capita and unemployment rates)

.146 (.125;.167)∗
.144 (.123;.164)∗∗
.142 (.122;.163)∗∗
.143 (.123;.164)∗∗
.142 (.122;.163)∗∗
.143 (.122;.163)∗∗
.144 (.123;.164)∗∗
.142 (.122;.163)∗∗
.149 (.128;.170)∗∗

.119 (.098;.139)∗∗

.119 (.099;.140)∗∗

.118 (.097;.138)∗∗

.116 (.096;.137)∗∗

.117 (.097;.138)∗∗

.116 (.096;.136)∗∗

.120 (.010;.141)∗∗

.116 (.096;.136)∗∗

.119 (.099;.140)∗∗

Old age

Survivors

Incapacity

Labour markets

Family

Housing

Unemployment

Other

Total

p≤ .10;

∗

p ≤ .05;

∗∗

p ≤ .01

.143 (.122;.163)∗∗

.118 (.098;.138)∗∗

Unemployment RR

†

.145 (.124;.165)∗∗

.120 (.099;.140∗∗

Pension RR

Replacement Rates (centered)

.145 (.124;.166)∗∗

.117 (.097;.138)∗∗

Health

Expenditure (centered)

B (95% CI)

(n=4499)

B (95% CI)

Men

Women (n=4368)

Men

-.036 (-1.038;.966)

.900 (-.647;2.446)

.071 (.031;.112)∗∗

.606 (.077;1.135)∗

.044 (-.177;.266)

.336 (-.089;.761)

.089 (-.122;.301)

.325 (-.140;.789)

.067 (-.160;294)

.027 (-.238;.291)

.083 (.004;.162)∗

.195 (.045;.345)∗

B (95% CI)

(n=4499)

Macro-level factor

Education

-.337 (-1.294;.620)

.780 (-.739;2.298)

.077 (.036;.117)∗∗

.665 (.130;1.200)∗

.031 (-.185;.246)

.411 (-.018;.840)†

.139 (-.069;.347)

.395 (-.062;.853)†

.089 (-.134;.313)

.032 (-.227;.291)

.086 (.011;.160)∗

.183 (.029;.337)∗

B (95% CI)

Women (n=4368)

B (95% CI)

(n=4499)

-.018 (-.039;.003)†
-.009 (-.017;-.001)∗
-.019 (-.043;.005)
.004 (-.016;.024)
-.034 (-.084;.017)
.003 (-.018;.023)
-.012 (-.054;.030)
-.020 (-.040;.000)†
-.021 (-.094;.051)
-.009 (-.015;-003)∗∗

-.137 (-.289;.014)†
-.031 (-.124;.061)

-.010 (-.031;.012)
-.010 (-.018;-.002)∗
-.030 (-.052;-.007)∗
.016 (-.004;.037)
-.002 (-.056;.052)
.023 (.003;.044)∗
.034 (-.008;.075)
-.017 (-.036;.001)†
.018 (-.054;.089)
-.006 (-.012;-.000)∗

-.131 (-.275;.013)
-.103 (-.196;-.010)∗

B (95% CI)

Women (n=4368)

Men

Education∗ Macro-level factor

Table 5. Cross-level interactions between education and macro-level factors in their effect on SRH (adjusted for age at retirement, time since retirement,
marital status, GDP per capita and unemployment rates)
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Discussion
In this study we examined health and health inequalities in recent retirees specifically.
So far, most research on macro-level determinants of health and health inequalities has
focused on the general population. We combined the expenditure approach and the institutional approach by examining social expenditure in various policy areas as well as
replacement rates as determinants of health and educational differences in health.
Our hypothesis that higher social expenditure and higher replacement rates would be
associated with better post-retirement health was partly supported. We found that a
higher total expenditure as well as a higher expenditure on health, housing, and ‘other
social policy areas’ (non-categorical cash benefits to low-income households and other
social services) was associated with better SRH in men and women. In women, we also
found evidence of an effect of old age expenditure on post-retirement SRH. Higher social
expenditure may lead to better health through several pathways. Not only through a
material pathway, with higher spending leading to better access to goods and services,
but more generous policies can also give a sense of security, which is beneficial in terms
of health 3, 15 . The lack of effect of incapacity and labour market expenditure is probably
due to our specific sample: retirees. For them, these expenditures are less applicable.
We also did not find main effects for minimum replacement rates. This may be because
the calculations of replacement rates are based on average workers and therefore do not
reflect the diversity of workers included in our sample. This is a known disadvantage of
the institutional approach 14 .
Our second hypothesis was that macro-level factors modify the association between education and post-retirement health. In line with our hypothesis, we found that in countries
with a higher old age expenditure, a higher unemployment expenditure and a higher total
expenditure, the educational differences in SRH were smaller than in countries with lower
expenditures in these areas, in men and women. In women, we also found this modifying effect for a higher expenditure on health and a higher minimum pension replacement
rate. In men, we also found this effect for a higher expenditure on survivors and a higher
unemployment replacement rate. Those with a lower education might benefit more from
these social policies, because they are likely to have the least individual resources and are
therefore more dependent on collective resources. In contrast, we found that in countries
with a higher expenditure on family, educational differences in SRH in men were larger
than in countries with lower family expenditure. While retirees generally do not have any
children in the preschool age, their grandchildren usually are still young and dependent
on child care. Lower educated grandparents more often take care of their grandchildren
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compared to higher educated grandparents. The latter may therefore rely more on child
care benefits 32 .
In interpreting our findings it should be kept in mind that we focused on recent retirees
who exited the labour market before or at the statutory retirement age. Workers who
work beyond the statutory retirement age are generally healthier compared to workers
exiting the workforce before or at the statutory retirement age, which is known as the
healthy worker effect 33 . They are also more often higher educated 34, 35 . By excluding
these workers our effects may be attenuated. Future research investigating the effects of
macro-level factors on health and health inequalities in this specific group of retirees may
complement our findings.
Our study has some limitations. We included only 18 countries in our multilevel analyses
and within several countries, sample sizes were also not very large, which had consequences
for our models: we could not fit full models to examine the effects of multiple macro-level
determinants on SRH as well as expenditure squared. Of all macro-level factors included
in our study, total expenditure explained most (36.7% ) but not all of the between-country
variance. Thus, additional macro-level factors, as well as micro-level and meso-level factors
that may differ across countries, should be included in future research to try to explain the
between-country variance that was not explained by the macro-level factors investigated
in the current study.
We used SRH as our health measure. Because of high percentages of missing values on
more objective health measures, we were restricted to the use of SRH. Although SRH
has been shown to be associated with objective health e.g. 36, 37-39 , it may have a different
meaning across cultures and educational levels 40, 41 , so direct cross-country comparisons
on SRH and educational inequalities in SRH should be made with caution. However,
Avendano et al., conclude that SRH is a reliable measure of the presence and direction of
the socioeconomic gradient in health, because of the consistency of associations between
socioeconomic status and SRH across countries 42 .
This study also has important strengths. We are among the first to focus on recent
retirees, which so far has been largely neglected in welfare state research. Poor health
following retirement may have an important economic and societal impact. Also, while
most studies on cross-country differences in health have focused either on welfare state
regimes, on expenditure or on institutional factors, we used a combination of the expenditure and institutional approach. In total we included 12 macro-level determinants in an
attempt to be more specific as to which macro-level determinants do and which do not
affect health and educational differences in health. Our results show the added value of
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examining expenditure in specific policy areas in addition to using a total social expenditure measure. Correlations between the macro-level factors show that a higher spending
in one policy area does not necessarily mean a higher spending in another policy area.
Different countries have different priorities when it comes to social expenditure.
This study shows that social expenditure and replacement rates affect post-retirement
health and educational differences in post-retirement health. Research using the welfare
state regime approach is left with a ‘black box’ 43 , i.e. it remains unknown which specific
aspects of a welfare state regime can account for the between-regime differences. However, with our combined expenditure and institutional approach we were able to identify
which specific macro-level factors underlie country differences in health and educational
differences in health in recent retirees.
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