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Abstract: Human development and ageing are lifelong processes, where earlier life
conditions and events are interlinked with later life outcomes. Patterns of inequality
within and among cohorts emerge over time as products of the interplay between
institutional arrangements and individual life, often dependent on childhood or
earlier life circumstances. The life conditions and experiences of older adults in
Eastern and Western Europe differ significantly, but whether their cumulative effects
on later life outcomes vary across these two regions has not been compared. We
explore the effects of socioeconomic position, the experience of a period of hunger,
the dispossession of assets, and discrimination suffered by parents in respondents’
life courses on later life health inequalities in Europe. Self-reported health, everyday
activity limitations, and cognitive functioning are the main outcomes that provide
an adequate overview of different health domains. We mainly use data from the
seventh wave of the Survey of Health, Ageing, and Retirement in Europe (SHARE
2017) and restrict our sample to respondents aged 65 and older from 26 European
countries (N=41,566). We find that older people in Eastern Europe fare worse in
self-rated health and everyday activity limitations than Western Europeans, while
Eastern Europeans indicate somewhat better outcomes in cognitive functioning.
A disadvantaged socioeconomic position in childhood and adulthood has the
strongest association with all health outcomes, followed by the experience of hunger
over the life course for the whole of Europe. However, we do not find diverging
associations between life-course factors and health outcomes in Eastern and
Western Europe. We argue that self-reported health, everyday activity limitations
and cognitive functioning have to be analysed within their own frameworks and
cannot yield conclusions that are uniform for all health outcomes. Moreover, major
generalisations either about Eastern or Western Europe must be treated with caution
as the regions have very different historical as well as demographic developments
and thus cannot be treated as uniform.
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1 Introduction

Although life expectancy at birth and at age 65 steadily increased in Europe at the
beginning of the 215t century, this growth stagnated as of the second half of the
2010s. Life expectancy at the age of 65 has remained on average at 20.1 years in
Western Europe and 17.2 years in Eastern Europe, although the increase over these
years has been somewhat more rapid in the latter (Eurostat 2022a). At the same
time, the more qualitative indicator of health status — healthy life years at and above
age 65 — has not improved, especially in Eastern Europe, where the healthy life
expectancy of people aged 65 and above (6.5 years) is on average more than three
years shorter than the healthy life expectancy of older adults in Western Europe (9.9
years) (Eurostat 2022a). To put this into perspective, older adults in the West live
with health restrictions for half of their remaining lifetime, whereas older adults in
the East live with health restrictions for over two thirds of their remaining life.

Such health stagnation among older Eastern Europeans is the main motivation
for this study: We further investigated the sources of health restrictions between
the two regions. The main aim is to understand whether the discrepancy between
Eastern and Western Europe remains the same in three different health domains
(self-rated health, disability, and cognitive functioning) and what might be the main
underlying circumstances. We seek to understand whether, and to what extent,
one’s socioeconomic position over the life course as well as adverse events in
childhood, adulthood, or both explain different health outcomes in Eastern and
Western Europe.

Our study uses mainly data from the seventh wave of the Survey of Health, Ageing
and Retirement (SHARE), a cross-national multi-disciplinary study of individuals aged
50 and older across Europe. This wave was the first to include all 26 Continental EU
Member States, Switzerland, and Israel, which lends additional weight to our East-
West comparison of the association between life-course economic or otherwise
adverse circumstances and later life health. Prior comparative research was often
solely based on a couple of Eastern European countries (e.g. Sieber et al. 2019, 2020),
rendering conclusions about broader European regions problematic. Additionally,
we account for differences in the principal societal developments of Eastern and
Western Europe, since most studies on health disparities have not included a focus
on adverse lifelong disruptions after World War Il (here defined as dispossessions
of assets, hunger episodes, and discriminations against parents over a respondent’s
lifetime), as critiqued by 7apia Granados (2013), for example.
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2 Research background: Adverse life-course circumstances and later
life health

Life-course influences contribute significantly to differences in health and mortality
in later life (e.g. Case et al. 2005; Freedman et al. 2008; Zhang et al. 2008; Lorenti
et al. 2020). Moreover, the relationship between life-course influences and later life
health evolves across various domains of health (Arpino et al. 2018; Lorenti et al.
2020). In this study, we specifically examine three health outcomes in later life: self-
rated health, disability, and cognitive functioning. Self-rated health is a subjective
assessment of one’s own health, which is a good, if not a main, predictor of mortality
(DeSalvo et al. 2006; Jylhd 2009). Disability, measured by the validated proxy of
everyday activity limitations (Jagger et al. 2010), assesses the interaction between
personal capabilities and the barriers or facilitators for participation in society
(Verbrugge/Jette 1994). Cognitive functioning is an objective assessment of one’s
cognitive abilities and performance, which is associated with well-being, physical
and mental health, and life expectancy (Winblad et al. 2016). Cognitive limitations
may also lead to activity restrictions and disability in later life (Cambois et al. 2013),
and contribute to future increased complex care needs as longevity increases
(Kingston et al. 2018). Taken together, these three health outcomes provide a holistic
overview of both physical and mental health in later life, as well as their interaction
with societal barriers, thus complementing research perspectives focusing solely
on life expectancy and survival.

The extent to which life-course influences are associated with health outcomes
(i.e. self-rated health, disability, and cognitive functioning) likely depends on at
least two aspects: the specific type of (adverse) life-course event and the time of
occurrence within the life course (Ben-Shlomo/Kuh 2002; Dannefer 2003). Regarding
the first aspect, the literature on health disparities tends to focus on specific life-
course influences (e.g. socioeconomic position throughout the life course) but
has neglected others (e.g. experience of societal disruptions, repressions, or
discrimination). The latter is central for a theoretical framework — the cumulative
advantage/disadvantage (CAD) or accumulation of risk model (Ben-Shlomo/Kuh
2002; Dannefer 2003) — that emphasises gradual and dynamic processes over the
life course that generate health disparities.

There are several other mutually inclusive theoretical mechanisms linking life-
course circumstances with later life health. First, the direct long-term effects of
early life-course or sensitive life-period factors on adult health and mortality have
been discussed (Ben-Shlomo/Kuh 2002). Second, early life-course circumstances
may indirectly affect later life health, leading to diverging health outcomes through
mediating factors such as education or socioeconomic status (Graham 2002). We
argue, nevertheless, that the accumulation model is a useful theoretical framework
to assess health disparities in later life, as it underlines the process through
which (adverse) events affect health outcomes across the life course. According
to this (Ben-Shlomo/Kuh 2002; Dannefer 2003), early influences create either
baseline vulnerabilities or resilience, which then accumulate over the life course.
Accumulation refers to both independent and interlinked events. However, the latter
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is more common — adverse circumstances tend to cluster, add up, or act as triggers,
resulting in increased health inequalities in later life (Ben-Shlomo/Kuh 2002; Wang/
Kang 2019). One of the pathways through which childhood disadvantages may
become visible is intracohort inequality regarding earnings, job stability, pension
accumulations, health, and access to health care (Dannefer 2003), but also through
intergenerational continuities of (dis)advantage (Ben-Shlomo/Kuh 2002). Empirical
evidence for such an indirect cumulative effect is mixed overall, showing that early
life-course factors compound over time, leading to either widening health disparities
with age (Mirowsky/Ross 2008) or narrowing health disparities with age (Ross/Wu
1996; Cullati et al. 2014; Sieber et al. 2019, 2020).

21 Self-rated health

Self-rated health is a multidimensional indicator of health, integrating biological,
mental, and social health beliefs and behaviours (Stanojevi¢ Jerkovié et al. 2017).
It has proven to be a key predictor of mortality (DeSalvo et al. 2006; Jy/hd 2009)
and related to other health outcomes such as well-being, depression, functional
health decline, or morbidity onset (/dler et al. 2000; Pinquart 2001; Jylhd 2011).
Known predictors of self-rated health include gender, age, family configurations,
socioeconomic status, physical and physiological health status, as well as cognitive
and emotional factors (Ferraro 1980; Hays et al. 1996; Cott et al. 1999; Leinonen et
al. 2001; Crimmins et al. 2011; Weissman/Russell 2018). Previous studies have also
shown that there is cross-national divergence in self-rated health, which in Europe
typically follows an East-West divide (Witviiet et al. 2014; Prdg/Subramanian 2017).

In addition to such proximal influences of self-rated health outcomes, there is
substantial evidence from life-course research showing that the antecedents of
poor self-rated health in old age may occur much earlier in life. For example, early
life conditions such as parental socioeconomic status or other characteristics of the
parental household have been shown to be associated with self-rated health in later
life (e.g. Case et al. 2005; Yi et al. 2007).

Recently, a few studies have focussed on contextualising the effects of early life
conditions on self-rated health outcomes in old age within European welfare regimes
using SHARE (Sieber et al. 2019, 2020). Sieber et al. (2019) find that disadvantaged
early-life socioeconomic conditions are associated with the risk of poor self-rated
health in old age, irrespective of the welfare regime. The way in which adult-life
socioeconomic circumstances in turn modify the earlier association, however,
differs by welfare regime. Sieber et al. (2020) further find that childhood misfortune
and disadvantaged adult-life socioeconomic conditions are associated with poor
self-rated health until the age of 50. After that, the socioeconomic gradientin later life
self-rated health levels with ageing, with varying patterns across welfare regimes.

2.2 Disability

Disablement is a social process: Becoming disabled arises from the loss or
reduction of the ability to perform activities pertinent to any social role due to a
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prolonged deterioration of health (Verbrugge/Jette 1994). Three sets of factors
may moderate the speed of the progression towards disability: predisposing
factors (e.g. demographic or biological characteristics), intraindividual factors (e.g.
social relations), and extraindividual factors (e.g. institutional context). Disability
itself is not a personal characteristic, but a gap between personal capability and
environmental demand; it thus refers to environmental barriers which are (at least
partially) constructed by society. In order to remain as independent as possible
and feel well in old age, optimising environments and respective environmental
interventions are critical for people with disabilities (Wah//Oswald 2016). While
the situation in Europe improved slowly between 2005 and 2010 in terms of years
expected to live without activity limitations above 65 years (Fouweather et al. 2015),
the length of unhealthy life has been expanding more recently, but its severity has
not (We/sh et al. 2021). It is not clear whether this holds true more for Eastern or
Western Europe.

The association with childhood circumstances is revealed in several studies
trying to understand late-life disablement (Freedman et al. 2008; Montez/Hayward
2014; Wang/Kang 2019; Lorenti et al. 2020). In the US context, disadvantages in
childhood socioeconomic status have been shown to be associated with both
shorter lives in general as well as shorter active lives without impairments when
compared with older adults from advantaged childhood circumstances (Montez/
Hayward 2014). Similarly, the higher the number of disadvantaged situations
experienced earlier in life, the lower the number of working years, and the higher
the number of years lived with disability (Lorent/ et al. 2020). Adverse childhood
circumstances may delay (positive) effects on health during the life course in
general, increasing the prevalence of chronic diseases, which expand the number
of years lived with disability in later life (Beltran-Sénchez et al. 2022). An association
between childhood living conditions and ageing well (including functioning) has
been found for Europe (Brandt et al. 2012; Arpino et al. 2018). In addition to childhood
cognitive skills and health, higher socioeconomic status at age 10 and parental
socioeconomic status was positively associated with better later life health, even
when contemporary characteristics were controlled for. In China, the persistence of
advantaged childhood socioeconomic circumstances across mid- and late-life was
the best protection for later health outcomes (Wang/Kang 2019).

Poverty is one of the important social factors related to the onset of disability,
acting in various ways. Experiencing economic hardships such as long-term
unemployment or material deprivation may both increase exposure to disabling
diseases, making it more difficult to limit the impact of illnesses on functioning
(Cambois/Jusot 2011; Fouweather et al. 2015). Education can be the main protecting
factor from late-life disability, even in the case of having a disadvantaged childhood
(Montez/Hayward 2014; Lorenti et al. 2020). Less educated groups may be more
disadvantaged regarding disability in countries with a less favourable economic
context and low levels of income redistribution (Cutler et al. 2015; Dahl et al.
2006), such as Eastern European and Baltic countries. However, Cambois and
her colleagues (2016) found that out of 26 European countries, only Hungary and
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the Czech Republic had larger disadvantages in activity limitations between the
different education groups.

2.3 Cognitive functioning

Cognition plays an important role in old-age well-being due to affecting most of
the life functions and domains, and can be considered an important indicator of the
future challenges of ageing. Similar to other health outcomes, there is evidence of
early life socioeconomic circumstances being associated with cognitive functioning
in old age, irrespective of socioeconomic status in adulthood (Cheval/ et al. 2019;
Aartsen et al. 2019), although the effects have been small in some regions (Horvat
et al. 2014). Specifically, the number of books at home during childhood has been
the main associating factor in later life cognition, suggesting the relevance of social
or cultural factors over material or financial ones (Cheval et al. 2019). However,
direct effects of childhood conditions on late-life cognition are confirmed only in
some contexts (e.g. Zhang et al. 2008; Horvat et al. 2014; Aartsen et al. 2019). There
is evidence of early childhood social and economic conditions being associated
with (absolute) levels of cognitive functioning in old age (Everson-Rose et al. 2003;
Aartsen et al. 2019; Cheval et al. 2019), while fewer studies confirm their relation
to cognitive decline (Aartsen et al. 2019). Childhood poverty, hunger and illiteracy
have a negative association with old age cognition in some contexts (Zhang et al.
2008; Wang/Kang 2019). Additionally, adulthood socioeconomic conditions may
ameliorate the different childhood socioeconomic effects (Aartsen et al. 2019;
Zhang et al. 2008; Horvat et al. 2014; Cheval et al. 2019).

Education is one of the most important factors in cognition: The higher the
education received, the better cognition outcomes in later life, especially regarding
memory (Everson-Rose et al. 2003; Zhang et al. 2008; Horvat et al. 2014; Schneeweis
et al. 2014; Lee/Schafer 2021; Wolfova et al. 2021). Among its several benefits, one
may be that education enables a better sense of control, therefore extending the
pathway into late-life cognition advantages (Lee/Schafer 2021). Other (adulthood)
factorsrelevantto cognition include marital or partnership status, number of children
ever born, as well as various economic or social roles and activities (Bordone/Weber
2012; Doblhammer et al. 2013; Horvat et al. 2014; Schneeweis et al. 2014; Okamoto
et al. 2021; Wu-Chung et al. 2022). Also, the economic situation during childhood or
at birth can relate to all cognitive functioning outcomes in later life through nutrition
or stress experienced due to the economic situation and employment opportunities
of the parents (Doblhammer et al. 2013).

Stress experienced over a lifetime as well as more recently is also relevant
for cognition. Emotionally traumatic events — such as losing a parent early in life,
mistreatment at school, combat activity, genocides, or bereavement of a close
person — contribute to emotional and mental stress, mood swings, and depression.
This may influence cognition, even if only to a small extent or only in some cognition
domains (7solaki et al. 2010; Ritchie et al. 2011; Blanchette et al. 2019, Wu-Chung
et al. 2022). However, traumatic life events (including childhood, social, community,
and war events) were not related to cognitive impairment in later life in a South
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African population (Payne et al. 2020). Potentially, survival of a small and selective
population to old age explains some of these outcomes.

Cognitive functioning is one of the under-researched health outcomes for
Eastern Europe, with only single countries and life-course associations having been
included (Horvat et al. 2014; Laidra 2016; Cermakova et al. 2018; Ahrenfeldt et al.
2019; Formanek et al. 2019; Carmel/Tur-Sinai 2022). Comparative analyses indicate
that Eastern European countries do not differ from Western European countries in
cognition, especially in verbal fluency, though they fare somewhat worse in recall
(Ahrenfeldt et al. 2019; Formanek et al. 2019). General associations with cognition
have been similar to other European countries, including the relevance of education
(Horvat et al. 2014; Wolfova et al. 2021). Like other spheres, educational systems went
through various transitions in Eastern European countries during the 20t century.
Childhood socioeconomic position has been found to be related moderately to late-
life cognition in one Eastern European city (Horvat et al. 2014), but it remains largely
unknown how different life-course factors may relate to cognition in later life in this
region.

3 Subject of this study

The previous theoretical considerations lead us to the following hypotheses: First
we assume that there are cross-regional differences (between Eastern and Western
Europe) in all three health outcomes (H7). This is based on the notion that the
effect of life-course factors on later life health is more meaningfully contextualised
through a comparison between Eastern and Western European countries. This is
due to different exposures to health risks in association with broader historical
developments related to socioeconomic and political transformations (Hobcraft et
al. 1982; Van den Berg et al. 2006; Sagi-Schwartz et al. 2013; Mackenbach 2013;
Tapia Granados 2013; Leppik/Puur 2020). While it is conceivable that such regional
differences coincide with welfare regime settings, Haas and O/ (2018) note that the
welfare regime typologies used, and how countries are classified to them, is key. A
comprehensive and accurate taxonomy of “the” Eastern European welfare regime
is far from unanimous in the research literature (Van der Veen/Van der Burg 2013;
Lauzadyte-Tutliene et al. 2018) without even considering the short- and long-term
changes in the specific welfare provision mix, which ranges from recalibration to
outright transformation. Several studies have noted differences in health outcomes

1 Some Eastern European countries had compulsory basic education until age 16, established

since the beginning of the 20th century, similarly to other Nordic countries (Vo/mari 2019). Some
had the same system in place even earlier, similarly to other Continental European countries
(Monostori 2014). With the incorporation of several countries into the Soviet Union, similar
educational systems were in place in these contexts after World War Il. Compulsory schooling
was changed to seven years (until age 14) after 1949, and increased to eight in 1958. Secondary
education of 10 or 11 years of education was compulsory in some countries since the mid-
1960s. (Saar 2008; Cunska/Dedze 2015). Other Eastern European countries experienced similar
reforms somewhat later or with variations (Hardgus et al. 2014; Salonen/Péylio 2017).
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between Eastern and Western Europe (or other regions of the world), despite their
different scope of comparison (Witvliet et al. 2014; Prég/Subramanian 2017; Sieber
et al. 2019, 2020).

We extend our first hypothesis to explore whether this regional effect is similar (in
direction) for the different health outcomes: We expect that older adults in Eastern
Europe are more likely to have a disability or poor self-rated health compared with
older adults in Western Europe (H7a). This expectation is supported by previous
studies and statistical findings (e.g. Witvliet et al. 2014; Cambois et al. 2016, 2016a;
Prédg/Subramanian 2017; Eurostat 2022a). We conversely expect that older adults
in Eastern Europe do not differ in cognitive functioning compared with older adults
in Western Europe (H7b). This is expected mainly because some Eastern European
countries do not differ from Western European countries, especially in verbal fluency
(Laidra 2016; Ahrenfeldt et al. 2019; Formanek et al. 2019). Also, there was relatively
early uniform access to education, and correspondingly, we see higher proportions
of older people with higher levels of education, especially among women, in several,
but not all, Eastern European countries (Barone/Ruggera 2018; Eurostat 2022b).
These developments may have attenuated the negative health outcomes, possibly
due to education being highly relevant for cognitive functioning outcomes in ageing
societies (Lutz 2021). Since some cognitive functioning outcomes for selected
Eastern European countries are somewhat worse compared with Western Europe,
and also because there are more older people with lower levels of education in
some Eastern European countries (Ahrenfeldt et al. 2019; Formanek et al. 2019;
Eurostat 2022b), we expect these differences between Eastern European countries
to counterbalance each other.

According to our second hypothesis, we expect that adverse life-course factors
tend to accumulate and lead to worse health outcomes in old age (H2). This
hypothesis is based on the notion that the multiple disadvantages experienced
during one’s lifetime are interlinked and exacerbate each adverse event's effects
(Ben-Shlomo/Kuh 2002; Dannefer 2003). Specifically, we expect older adults
who have never experienced socioeconomically disadvantaged circumstances to
be least likely to have poor health outcomes, followed by those having been in a
socioeconomically disadvantaged position in either childhood or adulthood, and for
those who have experienced socioeconomic disadvantage in both childhood and
adulthood to be most likely to have poor health outcomes (H2a). We expect older
adults who have never experienced a period of hunger to be least likely to have poor
health outcomes, followed by those having experienced hunger either in childhood
or adulthood, whereas those who have experienced hunger in both childhood and
adulthood to be most likely to have poor health outcomes (H2b). Similarly, we also
expect older adults who have never experienced dispossession to be least likely to
have poor health outcomes, followed by those having experienced dispossession
either in childhood or adulthood, and for those who have experienced dispossession
in both childhood and adulthood to be most likely to have poor health outcomes
(H2c). A similar reasoning is also applied to the associations between discrimination
experienced by the respondents’ parents and later life health outcomes (H2d).
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Our third hypothesis is that regions influence the associations between
(accumulated) life-course factors and health outcomes in old age (H3). Specifically,
we expect that accumulative processes in Eastern Europe — as described in H2a,
H2b, H2c, and H2d - are more marked and lead to worse health outcomes among
older adults in terms of poor self-rated health (H3a) and limitations in everyday
activities (H3b). We further expect, however, that these accumulative processes are
relatively similar and do not lead to differences in health outcomes between regions
in terms of poor immediate word recall (H3c) and poor delayed word recall (H3d)
among older adults.

4 Data and methods
41 Sample

We mainly used data from the seventh wave of SHARE (Survey of Health, Ageing,
and Retirement in Europe, version 8.0.0) collected in 2017/2018 (Bdrsch-Supan et
al. 2013). SHARE is a representative panel survey of the population aged 50 and
older within a country and includes a host of multi-disciplinary health and socio-
demographic variables. The seventh wave encompasses a total of 28 European
countries (and Israel) with five Eastern European countries among them (Bulgaria,
Latvia, Lithuania, Romania, and Slovakia) that were not present in previous waves.
The seventh wave also includes retrospective questions on people’s childhood
conditions and life histories, which is of particular importance for the purpose of
our study.2 The data of the seventh wave pertain to a total of 77,196 respondents
from 28 European countries (and Israel). We restrict our analytical sample to people
aged 65 and older (at the time of the interview) from the 26 European countries
without any missing values on key variables. In order to reduce the missing values
in our sample, we supplement the information from earlier waves (2004-2015)
with information on childhood conditions and individual childbearing, and we use
information from multiply imputed variables provided by the SHARE team. This
results in a total sample size of 41,566 individuals.

4.2 \Variables
4.2.1 Dependent variables
We consider four different dependent variables: (1) The binary variable poor self-

rated health is based on a single item, asking respondents to rate their health (from
1 = excellent to 5 = poor). We recoded the response categories “excellent” and

2 The SHARELIFE questionnaire was included for all respondents (and countries) who did not
participate in the third wave (82 percent of respondents), which was a similar questionnaire
fielded for the first time for countries included at the time (Stuck et al. 2022).
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“very good” to 0 and the categories “good”, “fair”, and “poor” to 1. (2) The binary
variable /imited in everyday activities is based on the internationally validated
Global Activity Limitations Index (GALI; Jagger et al. 2010), which has shown to
be a good indicator of disability (e.g. Cabrero-Garcia et al. 2020). We recoded the
response category “no limitations” to 0 and the categories “moderately limited” and
“severely limited” to 1. (3) The binary variable poor immediate word recall is based
on how many words of a ten-word list read to them by the interviewer respondents
could recall during a 1-minute interval. Following the SHARE criteria, which identify
a score of four or less words as impairment in verbal learning and recall (Bérsch-
Supan/Jiirges 2005), we recoded a score of five to ten words to 0 and a score of
zero to four words to 1. (4) The binary variable poor delayed word recall is based on
how many words respondents could recall from a ten-word list read to them by the
interviewer after completing a set of other SHARE questions. Again, we recoded a
score of five to ten words to 0 and a score of zero to four words to 1. Both immediate
and delayed word recall capture cognitive functioning; they are suitable measures
for predicting dementia, assessing learning capacity, memory storage, and memory
retrieval (Baltes et al. 1999).

4.2.2 Independent variables

We grouped the 26 countries in our sample into two broader regions, and the
resulting binary variable is coded 0 for Western European countries (Denmark,
Finland, Sweden, Austria, Belgium, France, West Germany, Luxembourg,
Switzerland, Cyprus, Greece, Italy, Malta, Portugal, and Spain) and 1 for Eastern
European countries (Bulgaria, Croatia, Czech Republic, Estonia, East Germany,
Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia).3

We created a categorical variable that captures whether a respondent had a
disadvantaged socioeconomic position in childhood or adulthood, distinguishing
between “Not in childhood and not in adulthood” (=0), “Not in childhood, in
adulthood” (=1), “In childhood, not in adulthood” (=2), and “In childhood and in
adulthood” (=3). Thespecific structure ofthis variablefollows the approachsuggested
by Niedzwiedz et al. (2015). However, it is adapted to the variable availability of our
study sample:4 First, we selected three childhood socioeconomic variables (number
of books owned, number of rooms per person, and the number of amenities in the
childhood home), which correspond to when the respondent was 10 years old. We

3 German respondents were divided into West or East Germany based on whether they were
living in the Federal Republic of Germany or the German Democratic Republic on 1 November
1989. The 62 German respondents who lived elsewhere or who had a missing value were
categorised according to their place of birth. If they were born in Germany or any other Western
country, they were categorised as West Germans. If they were not born in Germany but in a
country of the Eastern bloc, they were categorised as East Germans.

We omit the father’s occupational skill level, where missing values range between 10-70 percent
among the different countries in the sample. We omit respondent’s occupational skill level,
where missing values range between 4-48 percent among the different countries in the sample.
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then selected three adulthood socioeconomic variables (highest education level,
household income, and the household net wealth), which correspond to when the
seventh wave was collected. We further adjust household income and household
net wealth for household size and purchasing power parity. All six variables thus
capture different aspects of the respondent’s socioeconomic positioning across their
life course. Second, we generated six standardised relative ranks by country, and
summed up the respective three childhood and three adulthood ranks to generate a
childhood and adulthood socioeconomic index. For both indices, equal weight was
given to each of the three indicators making up the socioeconomic index. Third,
we calculated whether respondents fall within the lowest 25th percentile of each
socioeconomic index. If they did, respondents were considered as having had a
disadvantaged socioeconomic position (in childhood and/or adulthood). Based on
this information, we created the above four-category variable to capture whether a
respondent had experienced a disadvantaged socioeconomic situation during their
life course.

We created a categorical variable to capture whether a respondent had
experienced a period of hunger in childhood or adulthood, and a categorical
variable to capture whether a respondent had experienced dispossession (of their
property as a result of war or persecution) in childhood or adulthood. For both
of these, we distinguished between “Not in childhood and not in adulthood” (=0),
“Not in childhood, in adulthood” (=1), “In childhood, not in adulthood” (=2), and “In
childhood and in adulthood” (=3). We also created a categorical variable to capture
whether respondents’ parents experienced at least one act of discrimination in the
respondent’s childhood or adulthood, distinguishing between “Not the mother and
not the father” (=0), “Not the mother, the father” (=1), “The mother, not the father”
(=2), and “The mother and the father” (=3). Discrimination in this case specifically
refers to a respondent’s mother or father experiencing any of the following: war
and occupation; imprisonment; confinement in a labour or concentration camp;
deportation; forced displacement or flight; engagement in combat operations or
fighting; serious damage to physical and/or mental health or injury; and death (as a
direct consequence of war, persecution, or discrimination). For all three measures
— and similarly to the measure of socioeconomic position — childhood corresponds
to when the respondent was 10 years old, and adulthood corresponds to when the
respondent was older than 17 years old.

4.2.3 Control variables

In the analyses, we controlled for age and its squared term (as continuous variables
centred at age 65), as well as for the gender of the respondent (0= female, 1= male).
Marital statusisincluded as a categorical variable, the four categories being “married/
partnered” (=0), “never married” (=1), “divorced” (= 2), and “widowed” (=3). We
included the number of partnerships and the number of children as continuous
variables. As the current country of residence — independent of the broader regions
of Eastern and Western Europe — may also be of importance to our four different
health outcomes, we included country dummies (with Austria as the reference) in
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our models. This captures wider relevant historical, political, and socioeconomic
contexts (Van den Berg et al. 2006, Mackenbach 2013; Tapia Granados 2013).

4.3 Analytical strategy

Binary logistic regression analyses with clustered standard errors were conducted
to test the hypotheses for the three health outcomes (self-rated health, disability,
and cognitive functioning). Note that we operationalised disability through the
variable of everyday activity limitations and cognitive functioning through the two
variables of immediate and delayed word recall. The number of missing values
on the dependent and control variables was low (the highest share (2 percent) of
missing values was on the immediate word recall measure). The share of missing
values for the independent variable of the disadvantaged socioeconomic position
(SEP) in childhood or adulthood, however, was quite high (21 percent). This is
because the individual variables for this measure — household income and wealth,
and educational attainment — have considerable shares of missing values, too. We
therefore used the five imputed datasets generated and provided by the SHARE
team to estimate the different logistic regression models and combine their results
(Stata 16: mi estimate).

5 Results
5.1 Descriptive results

Table 1 shows descriptive characteristics per European region. Regarding the
dependent variables — poor self-rated health, limited in everyday activities, poor
immediate word recall, and poor delayed word recall — the results generally show
that the percentages with poor health outcomes are higher among respondents
in Eastern Europe. Regarding the four independent variables capturing life-course
disadvantage along several dimensions — SEP, hunger, dispossession, and parental
discrimination —the results also show differences between the two regions favouring
Western Europeans: The percentages of those experiencing any of these adverse
events are generally higher among respondents from Eastern Europe. Mean age
varies by about one year between Eastern and Western Europe (with respondents
from Western Europe being slightly older on average), and the percentage of males
varies between 46.1 percent (Western Europe) and 41.2 percent (Eastern Europe).
The proportions of married or partnered respondents varies between regions as
well, with higher levels of married or partnered respondents in Western Europe, and
higher levels of widowhood in Eastern Europe. The mean number of partnerships is
higher among respondents in Eastern Europe, and the mean number of children is
slightly higher among respondents in Western Europe.
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5.2 Regression results

The results of the logistic regression analyses are shown in Tables 2 and 3. The
models are estimated in two steps. In the first step, the main effects are estimated
for all independent variables, adjusted for control variables (Models 1a and 2a in
Table 2 and Models 3a and 4a in Table 3). In the second step, interactions between
the regional variable and all factors for life-course disadvantage are added to the
model, to see whether these add to our understanding of the four health outcomes
beyond the individual and structural factors (Models 1b and 2b in Table 2 and Models
3b and 4b in Table 3).

According to our first hypothesis, we assumed that there are cross-regional
differences (between Eastern and Western Europe) in all three health outcomes. In
general, we find support for this hypothesis. The regional indicator is significantly
related to self-rated health and disability (see Models 1a and 2a in Table 2), as well
as to at least one indicator of cognitive functioning: poor delayed word recall (see
Models 3a and 4a in Table 3). This is above and beyond the effects of life-course
factors and country dummies (see also Online Supplement, Tables A1-A4). In
terms of the expected direction of this effect for the different health outcomes, the
results show that Eastern Europeans are more likely to have worse self-rated health
and more likely to have everyday activity limitations. Furthermore, and contrary
to our expectations, Eastern Europeans are less likely to be impaired in cognitive
functioning. While the direction of the effect is the same for impairment in both
immediate and delayed word recall, it is only statistically significant for delayed
word recall.

According to our second hypothesis, we expected that life-course disadvantage
factors accumulate and lead to worse health outcomes in old age. The empirical
support for this hypothesis is mixed overall, where the clearest cases can be made
for hunger and disadvantaged SEP in childhood or adulthood. Older adults who
have been in a socioeconomically disadvantaged position in both childhood and
adulthood are most likely to have worse self-rated health, to be limited in everyday
activities, to be impaired in immediate word recall, and to be impaired in delayed
word call (consistent with H2a). Older adults who have experienced a period of
hunger are most likely to have worse self-rated health, to have everyday activity
limitations, and to be impaired in immediate word recall (thus overall, mostly
consistent with H2b). Regarding the experience of dispossession in either childhood
or adulthood, however, we do not find evidence for an association with different
poor health outcomes (contrary to H2c). Older adults whose parents were both
discriminated against are most likely to have everyday activity limitations, but not
most likely to have worse self-rated health, and in terms of cognitive functioning,
the results indicate the opposite effect of what was expected in H2d.

In Models 1b and 2b (Table 2) and Models 3b and 4b (Table 3), we examine
the extent to which the regions influence the associations between (accumulated)
life-course factors and health outcomes in old age. The results, however, are not
generally in line with our hypotheses. We found that only single interactions were
statistically significant. A reasonable question is, therefore, whether the interactions
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are required. We used multiply imputed data, and therefore cannot perform a
likelihood ratio test to know if adding the interactions improves the basic model (i.e.
Models 1a, 2a, 3a, and 4a, respectively). With our multiply imputed data, we tested
instead whether the coefficients on the interaction terms are jointly equal to zero for
each health outcome. Based on the results, Model 1b is not better than Model 1a for
poor self-rated health (F= 1.19; p-value= 0.29), Model 2b is not better than Model
2a for everyday activity limitations (F= 1.69; p-value= 0.06), Model 3b is not better
than Model 3a for poor immediate word recall (F= 0.83; p-value= 0.62), and Model
4b is not better than Model 4a for poor delayed word recall (F= 0.83; p-value= 0.62).
As we do not find evidence that the interactions improve the different basic models,
we refrain from any further interpretations of the models with interactions.

5.3 Sensitivity analyses

We specified several additional models to gauge the sensitivity of our results to
changes in measurement and modelling. The results of these sensitivity analyses
are fully presented in the Online Supplement (Tables A5-A21) and only briefly
summarised here. First, we estimated the same models as shown in Table 2 and
Table 3, but for complete cases only (i.e. without multiple imputed variables).
Largely, the results do not change, indicating that they are generally not driven by
the multiply imputed cases. Second, and based on a reviewer's suggestion, we
estimated the same models as shown in Table 2 and Table 3 as linear probability
regressions. The different model specification produced equivalent results to those
shown in Table 2 and Table 3, with one exception: If we specify a linear model to
the dichotomous outcome of poor self-rated health, there is partial support for the
interaction hypothesis (H3a). We note, however, that the logistic model specification
nevertheless has the mathematical advantage, producing more conservative
parameter estimates. Third, and based on a reviewer’s suggestion, we checked
whether results differed for men and women. To do so, we ran the models in Table 2
and Table 3 separately for men and women and then assessed the differences in
the effects of key variables via seemingly unrelated regressions (Stata 16: suest).
Although we find three instances where a difference in parameter estimates is
statistically significant, the results from these analyses indicate that the main effects
generally do not differ between men and women. Overall, we do not find support for
a difference in the accumulation of adverse life-course factors and the relationship
with the different health outcomes between men and women.

Fourth, we examined an alternative specification of self-rated health as an
ordinally scaled variable ranging from “excellent” (=0) to “poor” (=4). The results
of the ordinal logistic regressions provided more support for a cumulative effect
of having experienced hunger in childhood or adulthood on poor self-rated health
in later life, but are otherwise substantially similar to the models shown in Table 3.
Because we have to reject the parallel lines assumption for the specified ordinal
logistic regressions, we consider a binary logistic regression the more appropriate
model specification for poor self-rated health in our sample data. Fifth, we explored
the binary operationalisation of having ever experienced a period of hunger,
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dispossession, and discrimination, as well as the binary operationalisation of the
respondents’ parents having ever experienced at least one act of discrimination.
The results of these additional analyses specifically show that there is no support
for having ever experienced dispossession being related to either poor self-rated
health or being limited in everyday activities in old age. Conversely, those having
experienced discrimination themselves are more likely to have either poor health or
to report having everyday activity limitations. Regarding cognitive functioning, the
results are seemingly non-intuitive: those having ever experienced dispossession
are less likely to have either poor immediate or poor delayed word recall.

6 Discussion

Our study tracked later life health outcomes in three health domains (self-rated
health, disability, and cognitive functioning) between Eastern and Western
European respondents, investigating how they relate to various accumulated life-
course factors. We confirm a general East-West divide in most health outcomes,
but Eastern Europe is not always faring worse. While some life-course factors,
especially a disadvantaged socioeconomic position, show stronger associations
with health outcomes, our expectation was not confirmed regarding these factors
being more marked (in the case of poor self-rated health and limitations in everyday
activities) or not different (in the case of poor immediate and poor delayed word
recall) for Eastern Europe.

For the whole of Europe, we find that the persistence of disadvantaged
circumstances across one’s lifetime has detrimental associations with later life health.
The clearest evidence from our study is seen in the disadvantaged socioeconomic
position, followed by the experience of hunger and/or parents being discriminated
against. People who experienced disadvantaged socioeconomic positions during
both their childhood and adulthood have significantly worse outcomes on all health
variables observed, while those having experienced these circumstances neither in
childhood nor adulthood have the best health outcomes later in life. These findings
confirm previous findings on the relation of accumulated disadvantage to later
life health (e.g. Case et al. 2005; Yi et al. 2007, Zhang et al. 2008; Cambois/Jusot
2011; Fouweather et al. 2015; Cambois et al. 2016; Arpino et al. 2018; Wang/Kang
2019; Sieber et al. 2019, 2020), specifically highlighting the important roles of the
temporal, clustering, additive, or triggering effect of risks over the life course (Ben-
Shlomo/kuh 2002; Dannefer 2003; Wang/Kang 2019). Interestingly, a disadvantaged
socioeconomic position in adulthood shows a stronger association with all health
outcomes than the childhood position, confirming some of the previous findings
on its role in late life health (e.g. Cheval et al. 2019). This is worth studying further,
especially in the Eastern European context.

Our study also supports previous findings on regional differences (e.g. Witviiet
et al. 2014; Cambois et al. 2016, 2016a; Prdg/Subramanian 2017; Eurostat 2022a)
that show Eastern Europeans fare significantly worse on self-rated health and
everyday activity limitations compared with Western Europeans. It is well-known
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that mortality is higher in Eastern Europe, and since self-rated health is one of the
best constructs to predict mortality (DeSalvo et al. 2006; Jy/hd 2009), the self-rated
health outcome might capture the broader trend of generally worse health among
Eastern Europeans. The disability measure used in our study is a good indicator of
the mismatch between personal capabilities and the extent to which society has
successfully responded to them (Verbrugge/Jette 1994). Our results reinforce the
need to tackle the barriers that people with disabilities in Eastern European societies
face. Among others, activities such as redistributing income for social purposes
might yield benefits (Cutler et al. 2015; Dah/ et al. 2006).

Thisis the firstknown analysis where cognitive functioning was observed for such
a large number of (Eastern) European countries from a comparative perspective.
The better performance of Eastern Europe in the cognitive domain, especially in
delayed recall, is a novel finding. One possible explanation is that societies with
higher life expectancy tend to have more people with cognitive functioning issues
as these health concerns manifest in older ages compared with other common
health concerns (O/shansky/Ault 1986). Therefore, it is possible that impairment
in cognition is not (yet) as visible in Eastern Europe, as most Western European
countries still have higher life expectancies than Eastern European countries. This
selection effect, likely due to the survival of specific people as a consequence of
repressions and wars, may be creating a selective older population currently living
in Eastern Europe where those in good (cognitive) health are alive and captured by
the survey. This is in line with the literature of some authors (Hobcraft et al. 1982;
Sagi-Schwartz et al. 2013; Leppik/Puur 2020). Future SHARE waves that include
more specific dementia measures could shed light on how different population
ageing trends may separately relate to cognitive functioning.

Another important aspect is that self-rated health and everyday activity
limitations are largely subjective indicators, whereas cognition measures are more
objective. Subjective reports of health may often contradict or show different
outcomes than objective health reports. It has been consistently shown that for
several self-reported health measures, Eastern European countries tend to indicate
lower rankings than Western European countries (e.g. Spitzer/Weber 2019). Some
Eastern European countries indicate especially large gaps between subjective and
objective measures, usually pointing towards Eastern Europeans underestimating
their health (Spitzer/Weber 2019). This mismatch between subjective and objective
measures may be due to lower education in older adults being overrepresented in
some of the Eastern European countries for the SHARE survey, thus affecting self-
reports (Spitzer 2020). However, the educational distribution of survey respondents
does not explainthe outcome for the more objective cognitive functioning measures.
Further analyses including other factors should be conducted to solve this puzzle.

Our study indicates that there are more people in Eastern Europe with
adverse life-course experiences. Understandably, more societal transformations
among most of the Eastern European countries meant a significant loss of family
property, restricted earning circumstances, and a long-term social and material
devaluation of jobs that required higher education. In several circumstances, these
transformations also rendered all the accumulations people had acquired by the time
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the transition(s) took place null and void. The fact that their association with later
life health outcomes is not generally more marked for Eastern Europe in our study
rejects some propositions about the consequences of collective repressions and
societal disruptions in later life health (e.g. Van den Berg et al. 2006; Mackenbach
2013; Tapia Granados 2013), although it is in line with some findings (e.g. Payne
et al. 2020). It is conceivable, however, that we have not been able to account
for the effect of societal transitions completely, possibly either due to selection
bias or having a more individual- than population-level research design. Another
limitation of our study is that we have mostly identified associations between life-
course factors and health outcomes, which cannot be interpreted as pure causal
links. We have also been constrained in terms of the variables available for analysis.
Specifically, this resulted in creating a modified childhood socioeconomic position
(SEP) indicator using three variables instead of the five proposed by Niedzwiedz et
al. in 2015. Therefore, other datasets, research designs, and methods could be used
in the future to study their role in later life health differentials. Finally, we also note
that isolating life-course influences in childhood and/or adulthood is largely owed
to SHARE’s measurement of childhood circumstances and SEP indicators at age
10. Disadvantage during adolescence may also be predictive of health outcomes in
later life, but we are unable to test how disadvantages during that phase of the life
course specifically contribute to a cumulative burden based on SHARE data.

Taken together, our findings nonetheless underscore that later life health (as well
as adverse life-course circumstances and disadvantages) evolve across different
domains of health (Arpino et al. 2018; Aartsen et al. 2019; Lorenti et al. 2020) and
that it is useful to empirically consider various health outcomes when studying life-
course effects (Arpino et al. 2018; Sieber et al. 2020).
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