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vii Résumé 

Résumé  

Le vieillissement de la population, en raison de l'allongement de l'espérance de 
vie et de la baisse du taux de fécondité, devrait entraîner une augmentation des 
maladies chroniques et de la multi morbidité. Toutefois, le fait de vivre plus 
longtemps ne signifie pas forcément vivre en bonne santé. De plus, les facteurs 
biologiques, les conditions socio-économiques, les comportements liés à la santé 
et les facteurs environnementaux ont tous un impact sur la santé et ces conditions 
sont inégalement réparties au sein de la population entraînant des inégalités en 
matière de santé. Les conditions socio-économiques ont été identifiées comme 
un facteur clé de ces différences interindividuelles en santé.  

 

Le gradient social en santé décrit la relation entre la condition socio-
économique d'une personne et sa santé, ainsi une position élevée dans la 
hiérarchie sociale, implique une meilleure santé. Plusieurs théories expliquent 
l'impact persistant des inégalités socio-économiques. L'une des théories, souvent 
utilisée en épidémiologie et en santé publique, est le parcours de vie. Elle suggère 
que les inégalités en matière de santé, dans le vieillissement, sont en partie 
déterminées par les inégalités sociales, psychologiques et biologiques vécues 
pendant l’enfance. La perspective du parcours de vie est une approche utile dans 
l'étude du vieillissement, permettant de donner un aperçu des différentes voies 
ainsi que du rôle joué par les trajectoires et les événements de vie sur la santé à 
un âge avancé. L'objectif principal de cette thèse était d'étudier les inégalités liées 
à la santé chez les personnes âgées, dans le contexte de facteurs 
sociodémographiques. Pour étudier les associations entre les conditions socio-
économiques et la santé dans le contexte du vieillissement, nous avons utilisé la 
perspective du parcours de vie afin de tenir compte des mécanismes et processus 
causaux sous-jacents au gradient social. Cette thèse est présentée sous la forme 
d'articles, puisqu’elle contient trois articles, utilisant les données de l’enquête sur 
la Santé, le Vieillissement et la Retraite en Europe (SHARE). 

 

Le chapitre 2, article 1, décrit l'importance d'adopter la perspective du 
parcours de vie dans l'étude des inégalités liées à la santé dans la population 
générale. Le premier objectif était d'étudier les associations entre les conditions 
socio-économiques pendant l'enfance et l'apparition du cancer lors du 
vieillissement. Le deuxième objectif était de vérifier si les conditions socio-
économiques à l'âge adulte avaient un effet médiateur sur cette association. Les 
résultats ont montré que les hommes et les femmes issus de milieux socio-
économiques très défavorisés à défavorisés, pendant l'enfance, étaient 
globalement moins susceptibles de développer des cancers au vieillissement. 
Cependant, les résultats varient selon la localisation du cancer et du sexe. Les 
femmes ayant vécu, une enfance, dans des conditions socio-économiques 
favorisées et moyennes étaient deux fois plus susceptibles de développer un 
cancer de la peau. Tandis que les femmes ayant vécu dans les conditions socio-
économiques, les plus favorisées pendant l’enfance étaient plus susceptibles de 
développer un cancer du sein que les femmes ayant vécu dans les conditions 
socio-économiques les plus défavorisées à l’enfance. Les hommes ayant vécu 
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dans des conditions socio-économiques moyennes, pendant l'enfance, étaient 
deux fois moins susceptibles d'avoir souffert d'un cancer du côlon ou du rectum 
que les hommes ayant vécu dans les conditions socio-économiques les plus 
défavorisées. Les conditions socio-économiques à l'âge adulte n'ont pas changé 
les associations, ne suggérant aucun effet médiateur. 

 

Le chapitre 3, article 2, examine les associations entre les indicateurs du 
parcours de vie et la fragilité, un syndrome clinique lié aux conditions de vie des 
personnes âgées. Les objectifs de cette étude étaient de vérifier si les conditions 
socio-économiques vécues à l'enfance étaient associées à des niveaux de 
fragilité chez les personnes âgées et si cette association était médiée par les 
conditions socio-économiques vécues à l'âge adulte. Les résultats ont montré 
qu’une association entre les conditions socio-économiques vécues à l'enfance et 
les chances d'être fragile est présente tant chez les femmes que chez les 
hommes: plus les conditions socio-économiques à l'enfance sont défavorisées, 
plus les chances d'être fragile sont élevées. Cependant, contrairement à notre 
précédente étude sur le cancer, les conditions socio-économiques vécues à l'âge 
adulte sont médiateurs de l'effet des conditions socio-économiques vécues 
pendant l'enfance sur le risque de fragilité chez les femmes et les hommes. 

 

Le chapitre 4, article 3, explorait différentes voies menant à la fragilité lors 
du vieillissement. L'article a étudié les associations entre les adversités vécues 
durant l'enfance (y compris les conditions socio-économiques, les expériences 
négatives et les problèmes de santé pendant l’enfance), la fragilité pendant le 
vieillissement, l'effet médiateur des conditions socio-économiques à l'âge adulte 
et les variations potentielles à travers les régimes de protection sociale. Les 
résultats ont montré que plus le désavantage socio-économique pendant 
l'enfance et les confrontations à des expériences négatives durant l’enfance est 
grand, plus les chances d'être fragile sont élevées. À travers les régimes de 
protection sociale, on a constaté des associations entre les conditions socio-
économiques pendant l'enfance et la fragilité dans les régimes de protection 
sociale d'Europe de l'Est. Dans les régimes de protection sociale scandinaves et 
bismarckiens, une association entre les expériences négatives durant l'enfance 
et la fragilité a été trouvée. Enfin, une association entre les expériences liées à la 
santé durant l’enfance et la fragilité a été démontrée dans les régimes de 
protection sociale bismarckiens et d’Europe de l’est. Les conditions socio-
économiques à l'âge adulte ont joué un rôle médiateur dans les associations entre 
les conditions socio-économiques vécues pendant l'enfance et la fragilité, mais 
pas dans les associations entre les expériences négatives et la fragilité, à la fois 
dans l'échantillon global et stratifié par le régime de protection sociale. 

 

En conclusion, dans cette thèse, nous avons décrit l'influence de l'aspect 
socio-économique sur la santé lors du vieillissement, dans une perspective de 
parcours de vie. Nos résultats montrent une association entre les conditions 
socio-économiques vécues à l'enfance et la santé à un âge avancé, avec des 
orientations différentes selon les facteurs de risque, liés aux effets sur la santé, 
qui ont été étudiés. En ce qui concerne le cancer, nous avons montré que les 
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personnes ayant vécu dans des conditions socio-économiques très défavorisées 
et défavorisées, pendant l’enfance, étaient plus susceptibles de ne pas 
développer de cancers comparativement aux personnes les plus favorisées. En 
revanche, pour la fragilité, plus le désavantage est grand, plus les chances d'être 
fragile sont élevées. De plus, d'autres facteurs dans la petite enfance (c.-à-d. les 
expériences négatives et les problèmes liés à la santé durant l’enfance) et des 
facteurs macroéconomiques (c.-à-d. le régime de protection sociale) sont 
associés à la fragilité. De plus, l'effet des conditions socio-économiques au cours 
de la vie sur ces associations diffère : elles ne sont pas médiatrices des 
associations entre les conditions socio-économiques pendant l'enfance et le 
cancer ainsi que des expériences négatives avec la fragilité, mais elles sont 
médiatrices des associations entre les conditions socio-économiques durant 
l'enfance et la fragilité. Cela montre l'importance d'améliorer les conditions socio-
économiques tout au long de la vie, afin de réduire les inégalités liées à la santé 
chez les personnes âgées. Nous recommandons la réalisation d’études visant à 
explorer différentes voies impactant la santé au vieillissement, afin d'appuyer nos 
résultats et de mieux identifier et comprendre les associations. Pour faciliter la 
bonne santé lors du vieillissement, il est important d'identifier les promoteurs et 
les obstacles, tout au long de la vie, qui peuvent être ciblés par la surveillance et 
les stratégies de santé, réduisant ainsi l'impact des conditions de vie défavorables 
sur les inégalités de santé. 
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Abstract 

Population ageing as a result of increased life expectancy and declining fertility 
rates is expected to lead to a rise of chronic conditions and multimorbidity. 
However, living longer does not automatically mean that those added years in 
older age are lived in good health. In addition, biological factors, socioeconomic 
conditions, health behaviours, and environmental factors all have an impact on 
health and these conditions are unequally distributed among the population, 
thereby causing health inequalities. Socioeconomic conditions have been 
identified as a key factor by which health varies.  

 

The social gradient in health describes the relationship between a 
person’s socioeconomic condition and his/her health, where the higher the 
position in the social hierarchy implies experiencing better health. Several theories 
exist that explain the persisting impact of socioeconomic inequalities. One of these 
theories is the life course perspective, often used in epidemiology and public 
health. It suggests that health inequalities at older ages are partly determined by 
inequalities in early life social, psychological, and biological conditions. The life 
course perspective is a useful approach when studying ageing, because it can 
give insights into different pathways and the role trajectories and life events play 
in health in later life. Therefore, the main aim of this thesis was to study health 
inequalities in old age, within the context of socio-demographic factors. To study 
associations of socioeconomic conditions with health in later life, we used a life 
course perspective to consider causal mechanisms and processes that lie behind 
the social gradient. This thesis is in article format and contains three papers using 
data from the Survey of Health, Ageing, and Retirement in Europe. 

 

Chapter 2, paper 1, described the basis for the importance of adopting a 
life course research perspective when studying health inequalities in the general 
population. The first aim was to study associations of childhood socioeconomic 
conditions with cancer onset in later life. The second aim was to test whether 
adulthood socioeconomic conditions had a possible mediating effect of on this 
association. Results showed that both men and women from the most 
disadvantaged and disadvantaged childhood socioeconomic conditions were 
most likely to be overall cancer-free over time, but results vary by cancer site and 
sex. Women with advantaged and middle childhood socioeconomic conditions 
were more than twice as likely to have had skin cancer and women with the most 
advantaged childhood socioeconomic conditions were more likely to have had 
breast cancer compared with women with the most disadvantaged childhood 
socioeconomic conditions. Men with middle childhood socioeconomic conditions 
were half as likely to have had colon or rectal cancer compared with the most 
disadvantaged childhood socioeconomic conditions. Adulthood socioeconomic 
conditions did not change the associations, suggesting no mediating effect. 

  

Chapter 3, paper 2, examined associations of life course indicators with 
frailty, a clinical syndrome linked to the daily living conditions of the elderly. The 
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aims of this study were to test whether childhood socioeconomic conditions were 
associated with levels of frailty in older adults and whether this association was 
mediated by adulthood socioeconomic conditions. Results showed an association 
between childhood socioeconomic conditions and the odds of being frail in both 
women and men: the more disadvantaged the childhood socioeconomic 
conditions, the higher the odds of being frail. However, in contrast to our study on 
cancer, adulthood socioeconomic conditions do mediate the effect of childhood 
socioeconomic conditions on the odds of being frail in both women and men. 

  

Chapter 4, paper 3, explored different pathways to frailty in later life. The 
paper studied associations of childhood misfortune (including childhood 
socioeconomic conditions, adverse childhood experiences, and adverse 
childhood health experiences) with frailty in later life, the mediating effect of 
adulthood socioeconomic conditions, and potential variations across welfare 
regimes. Results showed that the higher the socioeconomic disadvantage at 
childhood and having had adverse experiences, the higher the odds of being frail. 
Across welfare regimes, associations of childhood socioeconomic conditions with 
frailty were found in the Eastern European welfare regime, of adverse childhood 
experiences with frailty in the Scandinavian and Bismarckian welfare regimes, and 
of adverse childhood health experiences in the Bismarckian and Eastern 
European welfare regimes. Adulthood socioeconomic conditions mediated the 
associations of childhood socioeconomic conditions with frailty, but not the 
associations of adverse experiences with frailty, in both the overall sample and 
stratified by welfare regime. 

  
In conclusion, in this thesis we described the influence of socioeconomic 

on health in later life, using a life course perspective. Our results show an 
association of childhood socioeconomic conditions on health in later life, with 
varying directions depending on risk factors related to the health outcomes 
studied. For overall cancer, the most disadvantaged and disadvantaged childhood 
socioeconomic conditions were most likely to be cancer-free compared with the 
most advantaged. In contrast, for frailty, the higher the disadvantage, the higher 
the odds of being frail. In addition, other factors in early life (i.e. adverse childhood 
experiences and adverse childhood health experiences) and macro level factors 
(i.e. welfare regime) are associated with frailty. Moreover, the effect of life course 
socioeconomic conditions on these associations differs: they do not mediate 
associations of childhood socioeconomic conditions with cancer and adverse 
experiences with frailty, but they do mediate associations of childhood 
socioeconomic conditions with frailty. This indicates the importance of improving 
socioeconomic conditions over the whole life course in order to reduce health 
inequalities in old age. We recommend future studies to explore different 
pathways to health outcomes in later life to support our results and to better 
identify and understand associations. In order to facilitate healthy ageing, it is 
important to identify promoters and barriers across the life course that can be 
targeted by health surveillance and strategies, thereby reducing the impact of 
unfavourable life conditions on health inequalities. 
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1 General Introduction 

Chapter 1. General Introduction 

1.1 Population ageing 

 

In 2017, the global population aged 60 years or over counted 962 million, which 

was more than twice the size as in 1980 (United Nations, 2017). Projections 

indicate that by 2050, the number of people aged 60 years or over is expected to 

double again reaching the 2.1 billion. Moreover, in 2018, the number of people 

aged 65 or over was larger than the number of children under the age of five and 

by 2050 people aged 60 years and over are even expected to outnumber people 

aged 15 years and under (United Nations, 2019). Population ageing, an increasing 

proportion of older persons in the population, is being experienced in all regions 

of the world and is affected by several factors. 

 

 
Figure 1 Population pyramid of Switzerland, 2019 (Source: PopulationPyramid.net) 

 

First, an important impact of the demographic transition is declining fertility rates, 

which leads to a smaller proportion of the population in the younger age group 

(Land & Lamb, 2017). Second, in the older age groups, we see an increasing 

proportion, which can be explained by the epidemiologic transition: life expectancy 

increased as a result of lower mortality from infectious and chronic diseases 
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(World Health Organization, 2015). This changing disease pattern is mainly the 

effect of improved public health measures and rising standards of living, resulting 

in improvements of nutrition, hygiene, sanitation, and healthcare interventions 

(Huber et al., 2011). A third, however less influential, factor is patterns of 

migration, where it is often seen that immigrants tend to be younger, causing 

countries experiencing more out-migration to have an older population (Land & 

Lamb, 2017). These factors can be made visible by looking at the population 

pyramid, or age-sex-pyramid of countries, that shows the overall age distribution 

of a population by sex and reflects the evolution of the fertility rate and life 

expectancy. For example, the population pyramid of Switzerland, shown in Figure 

1, is narrowed at the bottom, indicating a lower birth rate, and illustrates the long 

life expectancy and low death rate.  

 

Due to the growing proportion of the population being of pension age relative to 

those of working age, societies are facing social, economic, and political 

challenges. For example, increasing expenditures in terms of pension benefits 

and social and health care place a strain on public finances. Even though several 

countries are encouraging longer periods of employment by delaying retirement, 

leading to a rise in employment rates at older ages, a large proportion of adults 

will still retire before the retirement age, either voluntary or because they are no 

longer welcome on the labour market. After World War II, when most of the welfare 

states have been established, the first research in gerontology saw retirement as 

a withdrawal from society for exhausted individuals who deserved to have a final 

peaceful period in life (Banks, 2006; Nazroo, 2017). This theory of 

‘disengagement’ is nowadays outdated, since a second generation of 

researchers, observing the rise of life expectancy and of health above the age of 

65, invented the term ‘third age’. This third age referred to the period after 

retirement that is lived in good health and free from the constraints of work and 

the charge of children, a time for personal achievement and fulfilment (Laslett, 

1987). More recently, models of ‘active ageing’ and ‘healthy ageing’ have been 

dominant (Baltes & Baltes, 1990; Rowe & Kahn, 1997).  

 



 

 

3 General Introduction 

1.1.1 Definitions of health and healthy ageing 

Health has been defined as “a state of complete physical, mental and social 

wellbeing and not merely the absence of disease or infirmity” (World Health 

Organization, 1946). However, with the ageing of the population and changing 

disease patterns, studying health as per the definition of health as described by 

the World Health Organization (WHO) has received criticism (Baltes & Baltes, 

1990; Jadad & O'Grady, 2008; Larson, 1999; "What is health? The ability to 

adapt," 2009). First, the emphasis on ‘complete wellbeing’ would mean that most 

of the population would be unhealthy: diseases are being redefined by medical 

technology and drug industries through new screening technologies that are able 

to detect illnesses at lower levels and through lowering thresholds for 

interventions. This lowering of levels and thresholds could often lead to the 

identification of conditions that would not cause disease and do not need 

intervention (Huber et al., 2011). Second, as a result of the demographic and 

epidemiologic transitions, as described earlier, more people worldwide are living 

with chronic diseases for a longer time and those people would not be considered 

as healthy, thereby putting pressure on social, economic, and political systems 

(Huber et al., 2011). Third, the WHO has developed the Family of International 

Classifications, such as the International Classification of Functioning, Disability 

and Health, to classify diseases and human functioning in a universally systematic 

and standardized way (World Health Organization, 2001). However, the 

‘complete’ state of wellbeing is neither operational nor measurable (Jadad & 

O'Grady, 2008). A starting point for a proposition of health as a dynamic and 

measurable concept is the formulation of health as ‘the ability to adapt and to self 

manage’ (Baltes & Baltes, 1990; Huber et al., 2011).  

 

Living longer does not automatically mean that those added years in older age 

are lived in good health. Even though it is important for society and the individual, 

evidence that people live a longer healthier life is unclear (World Health 

Organization, 2015). With the current time trends, an important question that 

needs to be studied is whether the increased life expectancy also means an 

increased healthy life expectancy. People in good health are better able to stay 
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part of society than those suffering from declines in their physical and mental 

health. In addition, engaging in socially productive and meaningful activities is 

associated with better social and mental wellbeing and is important for healthy 

ageing (Bound & Waidmann, 2007; Coyle, 2003; Drentea, 2002; Hao, 2008). 

 

Biologically, ageing can be regarded as the accumulation of molecular and cellular 

damage, which over time leads to increased risk of disease and a decline in the 

capacity of an individual (World Health Organization, 2015). Healthy ageing is a 

concept that is often used to distinguish between disease-free, healthy versus 

unhealthy individuals. Given that many people at older age have health conditions 

that may have only little influence on their functioning, the World Health 

Organization defines healthy ageing as ‘the process of developing and 

maintaining the functional ability that enables well-being in older age’ (World 

Health Organization, 2015). Functional ability includes an individual’s physical and 

mental capacities, contextual factors such as built and social environment, and 

interactions between the individual and their environment. However, biological 

factors, such as genetics, lead to a different ageing process for every individual. 

In addition, socioeconomic conditions, health behaviours such as exercising or 

smoking, and environmental factors such as living in polluted areas, have an 

impact on health and these conditions are unequally distributed among the 

population, thereby causing health inequalities  (M. Marmot, Friel, Bell, Houweling, 

& Taylor, 2008; World Health Organization Commission on social determinants of 

health, 2008). 

 

 

1.2 Social inequalities in health 

 

One of the key factors by which health varies is socioeconomic position, which 

can be measured by education, occupation, or income (Galobardes, Shaw, 

Lawlor, Lynch, & Davey Smith, 2006). This social gradient in health is one of the 
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most documented patterns: the relationship between a person’s socioeconomic 

condition and his/her health, where the higher the position in the social hierarchy 

implies experiencing better health. Health inequalities between people from a high 

versus a low socioeconomic position have been shown to be between 5 and 10 

years difference in average life expectancy at birth, and between 10 and 20 years 

in disability-free life expectancy (Commission of Social Determinants of Health, 

2008; Mackenbach et al., 2008; Sihvonen, Kunst, Lahelma, Valkonen, & 

Mackenbach, 1998). Several European countries have successfully reduced 

inequalities in income, living conditions, and access to services by developing 

welfare policies (Gøsta Esping-Andersen, 1990; Ferrera, 1996). However, 

socioeconomic inequalities in health are still present and are even widening 

(Fawcett, Blakely, & Kunst, 2005; Mackenbach et al., 2003; Strand et al., 2010; 

Valkonen et al., 2000; Wilkinson, 1989). 

 

1.2.1 Theories of health inequalities  

A series of theories have been brought forward to explain the persisting impact of 

socioeconomic inequalities (Bambra, 2011; Mackenbach, 2012). In sociology, the 

major frame refers to the systems of social stratification that consist of three 

components that can further be used to see mechanisms that underlie health 

inequalities (Mackenbach, 2012). First, social reproduction and social mobility 

sorts individuals into different strata, with corresponding personal characteristics. 

Second, distribution of and access to material and immaterial resources differs 

between the strata. Third, some resources are seen as more valuable in one 

stratum than in another, which may be related to health promotion. Mackenbach 

identified nine theories 1  that may help explain socioeconomic inequalities in 

health; three general theories and six that are closely related to one of the three 

components mentioned above (Mackenbach, 2012). One of the three general 

theories is the life course perspective that suggests that health inequality at older 

                                                      

1 In this thesis, we will only describe the theories directly related to the included 
papers. For more information on the nine theories, we would like to refer to the 
article written by Mackenbach. 



 
6 The life course construction of social inequalities in health in old 

age 

ages is partly determined by inequalities in early life social, psychological, and 

biological conditions (Bambra, Netuveli, & Eikemo, 2010; Wadsworth, 1997). This 

theory forms the basis of the research presented in this thesis and will be 

discussed in section 1.3 below. 

 

1.2.2 Health inequalities in cancer and frailty 

Health, whatever its definition, is an incredibly large concept including many 

diseases and conditions. In this thesis on health and ageing, we study a 

subpopulation of individuals aged 50 years and over (more details on the data in 

section 1.4.2), the so-called ‘second half of life’ (Wanner, Sauvain-Dugerdil, 

Guilley, & Hussy, 2005). We focus on health issues that are associated with social 

challenges and test if they can be explained by individual life courses, including 

the first half of life. Article 1 is devoted to a well-known multifactorial pathology, 

cancer, while in articles 2 and 3 we consider a condition, frailty. 

 

Cancer is one of the leading causes of death worldwide, accounting for an 

estimate of 9.6 million deaths in 2018 and an expected 13 million deaths in 2030 

(World Health Organization, 2019). In addition, due to the increased life 

expectancy and exposure to risk factors, the incidence of cancer is rising: between 

2008 and 2030, an increase of 40% is expected in high-income countries and of 

even more than 80% in low-income countries (World Health Organization, 2019). 

The highest incidence rates are found in the 85-89 age group for both sexes and 

almost 90% of all cancer deaths are older than 50 years (Roser & Ritchie, 2019). 

In addition, age-specific incidence rates rise steeply from age 55-59 on. 

Socioeconomic differences in cancer incidence, prevalence, and survival are seen 

across populations. Studies have found associations of lower socioeconomic 

status with higher incidence of respiratory, oesophagus, stomach, and cervical 

cancer and of higher socioeconomic status and colon, breast, and ovary cancer, 

and skin melanoma (Bryere et al., 2016; Faggiano, Partanen, Kogevinas, & 

Boffetta, 1997; Weiderpass & Pukkala, 2006). Overall, patients from higher 

socioeconomic status were found to have higher survival rates (Bouchardy, 
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Verkooijen, & Fioretta, 2006). Key risk factors associated to cancer are tobacco 

and alcohol use, unhealthy diet, and physical inactivity, but part of the variation is 

still unexplained. However, it is suggested that stressful conditions and adverse 

events in early life, such as trauma, abuse, and maltreatment increase the risk of 

developing cancer in adulthood (Kelly-Irving, Lepage, et al., 2013; Kelly-Irving, 

Mabile, Grosclaude, Lang, & Delpierre, 2013). Given the complex aetiology of 

cancer and often long latency period, adopting a life course perspective may aid 

in a better understanding of the different pathways that affect cancer onset in later 

life, thereby explaining more of the variation (Potischman, Troisi, & Vatten, 2004).  

 

Another major social challenge related to the increase in life expectancy is the rise 

of chronic conditions, multi-morbidity, and frailty in older age (Lalive d'Epinay & 

Spini, 2007). Frailty, a clinical syndrome of increased vulnerability to stressors 

caused by cumulative decline across biological systems, is thus a relevant public 

health issue for societies worldwide (Clegg, Young, Iliffe, Rikkert, & Rockwood, 

2013). With an ageing population, the number of frail people will rise rapidly: the 

prevalence of frailty increases with each five-year older age group, with 

prevalence rates of 17% among community-dwelling older adults aged 65 years 

and older and 25-40% among adults aged 80 years and over (Bandeen-Roche et 

al., 2015; Fried et al., 2001; Santos-Eggimann, Cuenoud, Spagnoli, & Junod, 

2009). In addition, studies have found that frailty is more prevalent in persons with 

lower education and lower income, thus making socioeconomic conditions an 

interesting point of research when studying frailty (Buckinx et al., 2015; Etman, 

Burdorf, Van der Cammen, Mackenbach, & Van Lenthe, 2012). Moreover, a life 

course perspective could unravel associations of socioeconomic conditions with 

frailty, as it has been suggested that its key risk is rooted in childhood 

socioeconomic conditions (Alvarado, Zunzunegui, Beland, & Bamvita, 2008; Gale, 

Booth, Starr, & Deary, 2016).  

 

Since cancer and frailty are both health outcomes with (1) rising incidence rates 

related to increased life expectancy and (2) socioeconomic inequalities, these 

outcomes are particularly interesting to study in the context of this thesis. 



 
8 The life course construction of social inequalities in health in old 

age 

Moreover, the results could help in unravelling pathways and explaining variation, 

thus making it is possible to intervene at an early stage, thereby preventing onset 

or deteriorating conditions. Early intervention could thus aid in decreased 

incidence, higher survival rates or increased life expectancy, which would in turn 

be beneficial both at the individual and societal level. Furthermore, this could 

potentially decrease socioeconomic inequalities.  

 

Health is by nature dynamic and a result of individual exposures to risks as well 

as physiological and social resources to cope with these risks. Therefore, when 

studying health, it is important to consider how individual trajectories change over 

time. In addition to individual exposures, also an individual’s sociohistorical 

context and its evolvement across time influences health in old age. In order to 

study health in old age while considering individual and contextual changes across 

time, the life course perspective offers a helpful framework.  

 

 

1.3 Life course perspective 

 

The use of longitudinal data in studying associations between socioeconomic 

conditions and health is suitable to address that determinants of health 

inequalities, such as material and social conditions, have a time dependent 

relationship with health (Benzeval & Judge, 2001; Sacker, Wiggins, Bartley, & 

McDonough, 2007). Understanding these associations calls for a dynamic 

perspective of conditions, i.e. taking variations over time into account (Benzeval 

& Judge, 2001). In addition, using longitudinal data allows for studying causal 

relationships and helps to better understand how socioeconomic conditions affect 

health over time (Bartley, Blane, & Montgomery, 1997; Graham, 2002). These 

advantages have led to an interest in adopting a life course approach for studying 

health inequalities. Life course research aims at analysing human life over the life 

course while simultaneously studying biological, sociological, and psychological 
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processes, with the ultimate goal to understand human development (G. H. Elder, 

Jr., 1998; Featherman & Lerner, 1985).  

 

1.3.1 The life course approach 

The life course perspective is a popular approach often used in epidemiology and 

public health (D. Kuh & Ben-Shlomo, 2004). This approach is useful when 

studying the interaction between individual lives and social changes, i.e. lives 

within the contexts of families, society and (historical) time (Kok, 2007). Elder 

defined the life course as ‘the social trajectories of education, work, and family 

that are followed by individuals and groups through society’ (G. H. Elder, Jr., 

1998).  

 

The life course approach has five principles (Glen H. Elder, Johnson, & Crosnoe, 

2003). The first principle is life-span development and is characterized by the idea 

that human development starts in the early stages of life and thus to understand 

biological, social, and psychological situations in adulthood, the whole life course 

should be taken into account. Agency is the second principle and assumes that 

individuals make decisions and thereby determine their own life course. The third 

principle, time and place, acknowledges that humans are influenced by their 

sociohistorical context and location. Timing, the fourth principle, emphasizes that 

the effect of events depends on the timing in the life course in terms of an 

individual’s age or the order of events. Finally, the fifth principle, linked lives, 

stresses that lives are interdependent and thereby social relationships shape an 

individual’s life course.  

 

Trajectories are one of the central concepts in life course research and can be 

measured by successive states that represent social roles or positions such as 

education, employment, marital status, and parenthood, or describes a long-term 

continuous development of a person’s health history (Colerick Clipp, Pavalko, & 

Elder, 1992). Trajectories can be stable, i.e. remaining in poor or good health, 

decline, e.g. loss of functional and cognitive capacities in elderly, resilient, e.g. 
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recovering from a disease, or fluctuate in an unclear trend, i.e. episodes of good 

and poor health (Burton-Jeangros, Cullati, Sacker, & Blane, 2015). These 

trajectories have a distinctive form and meaning in that states influence life 

changes and they do not occur at random (G.H. Elder & Social Science Research 

Council, 1985). However, the idea that life courses follow a specific order of states 

or events, thereby forming a ‘standardized’ life pattern, for example a retirement 

process where everyone retires at age 65, has been under debate (Brückner & 

Mayer, 2005). It has been suggested that there is more a de-standardization of 

the life course where states, events, and their order are more dispersed in terms 

of timing, duration, and population (Brückner & Mayer, 2005; Widmer & Ritschard, 

2009).  

 

A second central concept in life course research are life course transitions or 

events. These transitions are defined as the changes between (health) states 

within a trajectory: they are initiated by short-term events that can occur at the 

physiological level or in social circumstances (Burton-Jeangros et al., 2015; D. 

Kuh, Ben-Shlomo, Lynch, Hallqvist, & Power, 2003). Transitions represent the 

turning points ‘when roles are transformed, redefined, or left behind for new roles’ 

(Wheaton & Gotlib, 1997). 

 

1.3.2 Models on health inequalities from the life course perspective 

Those concepts of trajectories and transitions are central in the three models that 

life course researchers have designed to explain relations between 

socioeconomic circumstances and health inequalities in later life: the sensitive or 

critical period model, the accumulation model, and the pathway model (D. Blane, 

Netuveli, & Stone, 2007).  

 

First, the sensitive or critical period model hypothesizes that health inequalities 

can be explained by exposures that occur in critical or sensitive periods of 

development. These sensitive or critical periods take place mainly in early life, as 

this is the time in which most developmental processes occur. During 
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developmental processes, biological systems are more sensitive to external 

influences (Bruer, 2001). When exposures in these critical periods occur, they 

might cause durable biological damage and disease and have the potential to 

create stable behavioural tendencies (Ben-Shlomo & Kuh, 2002; Wadsworth, 

1997). For example, the influential works of Dr. Barker have shown that foetuses 

adapt to poor nutrition, which permanently changes their structure and 

metabolism, which leads to an increased risk of coronary heart disease, stroke, 

diabetes, and hypertension later in life, also known as the biological programming 

hypothesis (Barker, 1998). Recent research focused on cancer suggested that 

stressful conditions and adverse events in early life, such as trauma, abuse, or 

maltreatment, increase the risk of developing cancer in adulthood (Kelly-Irving, 

Lepage, et al., 2013; Kelly-Irving, Mabile, et al., 2013; Uauy & Solomons, 2005). 

Other biological and social critical periods in life that have been identified include 

entry into and exit from the labour market, leaving the parental home, transition to 

parenthood, and job insecurity (Bartley et al., 1997). 

 

Second, the accumulation model assumes that adverse conditions accumulate 

over time. Within this model, two theories are identified. First, the accumulative 

risk model, which looks at the sums of adverse events throughout the life course 

and how this leads to a subsequent increasing negative effect on health (Burton-

Jeangros et al., 2015). Second, the cumulative dis/advantage theory assumes 

that dis/advantage in early life leads to an accumulation of subsequent 

dis/advantages (Dannefer, 2003). Early life disadvantages initiate a chain of life 

course insults: earlier disadvantages lead to later disadvantages and a decreased 

capacity to overcome new disadvantages (Hayward & Gorman, 2004; A. M. 

O'Rand & Hamil-Luker, 2005). In contrast, early life advantages are followed by 

an environment that facilitates positive development, such as structural factors, 

life course transitions, and behaviours that promote health (A. M. O'Rand, 1996; 

A. M. O'Rand & Hamil-Luker, 2005). This implies that health inequalities between 

people born into advantageous in contrast to disadvantageous backgrounds are 

diverging over time. Research supporting this theory found that children who grew 

up in deprived circumstances had subsequently a higher level of labour market 
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disadvantage and lower quality of life in older ages (Wahrendorf & Blane, 2015). 

Schroder-Butterfill and Marianti (2006) demonstrated how low resources lead to 

an additional exposure to risk which in turn leads to stress. This is very likely to 

be a downward spiral leading to psychological disorders and social exclusion (M. 

Oris, 2017). In addition, the association between conditions and events in terms 

of onset, magnitude, and duration of exposure and dimensionality of adversity has 

been studied (K. F. Ferraro & Schafer, 2017; Schafer, Shippee, & Ferraro, 2009). 

 

Third, the pathway model links early life factors indirectly to adult disease by taking 

into account social and biological risks occurring during life (Graham, 2002). This 

view describes that convergence between advantageous and disadvantageous 

background is possible through mediating factors such as lifestyle, education, and 

social class at different life stages (Power & Hertzman, 1997). This is related to 

social mobility, suggesting that risk associated to childhood disadvantage could 

be decreased or partially compensated for individuals moving from low childhood 

socioeconomic status to a higher status in adulthood (Y. Luo & L.J. Waite, 2005). 

In addition, social, psychological, and human capital may help people in avoiding 

or adapting to distressful outcomes, also known as resilience (G.H. Elder & 

Shanahan, 2006). 

 

1.3.3 The life course perspective and health inequalities in old age 

In addition to the three models on health inequalities, a new theory for the scientific 

study of ageing that integrates the cumulative dis/advantage theory and the life 

course has been developed: the cumulative inequality theory (Kenneth F. Ferraro 

& Shippee, 2009). This theory emphasizes that using a life course perspective 

helps in studying ageing as a life-long process where disadvantage accumulates 

over time (Wilmoth & Ferraro, 2013). Moreover, the theory recognizes that ‘social 

systems generate inequality, which is manifested over the life course via 

demographic and developmental processes, and that personal trajectories are 

shaped by the accumulation of risk, available resources, perceived trajectories, 

and human agency’ (Kenneth F. Ferraro & Shippee, 2009). It attempts to study 
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the accumulation of inequality considering both micro (from the life course 

perspective) and macro (from the cumulative dis/advantage theory) level 

processes in the life course that influence ageing. 

 

As an addition to the life course perspective that has been relatively ignored in the 

American life course theory, but highly important in the European perspective, 

Dannefer suggested to also pay attention to the institutional and political 

dimensions that also evolve across time (Dannefer, 2003, 2018). The process of 

institutionalization structured life trajectories of the earlier birth cohorts in Europe 

(Brückner & Mayer, 2005; Kohli, 2007). One way of studying health outcomes 

while considering institutional and political dimensions is by looking at variation 

between welfare regimes. Gøsta Esping-Andersen (1990) classified welfare 

states into regimes based on four principles that reflect the roles of the state, 

family, and market provision of welfare. The first principle, decommodificaftion, 

considers the extent to which the welfare of an individual relies upon the market. 

Second, welfare states play a role in maintaining or breaking down social 

stratification. The third principle is the private-public mix that describes the roles 

of the state, family, and market in welfare provision. Finally, defamilisation is the 

degree to which an individual can have a socially acceptable standard of living 

through paid work or social security provisions, independently of family 

relationships (G. Esping-Andersen, 1999). In addition to these principles that 

reflect roles, Ferrera (1996) added a focus on different dimensions of how social 

benefits are organised.  

 

Together, these principles can be used to classify four types of welfare regimes: 

Anglo-Saxon (liberal), Bismarckian (conservative), Scandinavian (social 

democratic), and Southern countries. The Anglo-Saxon regime is characterized 

by basic and minimal levels of provision (Eikemo, Bambra, Judge, & Ringdal, 

2008). The Bismarckian regime is characterized by a ‘status differentiating’ 

welfare program where benefits are related to earnings and administered by 

employers (Eikemo et al., 2008). The Scandinavian regime aims at promoting 

social equality through a redistributive social security system (Eikemo et al., 
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2008). The Southern regime is more fragmented in terms of welfare provision and 

relies strongly on the family (Ferrera, 1996).  

 

In this thesis in Article 3, this classification of welfare regimes is used to consider 

the contextual factors that influence health in old age. For reasons of data 

availability the Anglo-Saxon regime is not included, but the classification is 

augmented by the Eastern European welfare regime. This regime is less easy to 

capture from a life course perspective, since it can currently be characterised by 

limited health service provision and poor population health, but when studying the 

earlier birth cohorts, care and school systems were inspired by a communist 

egalitarian ethos (Eikemo et al., 2008).  

 

Building on those foundations, this thesis adopts the relatively holistic approach 

of the life course perspective when studying ageing, with the objective of providing 

insights into different pathways and the role trajectories and life events play in 

health in later life. The five principles make clear that the life course approach 

allows for studying both development of biological and social processes at the 

same time, such as how social factors influence health, while taking a person’s 

context into account (D. Blane et al., 2007). It is important to take context into 

account since individuals should be considered within their specific place, 

historical time, and society (Kok, 2007). The life course perspective can take 

social changes and variations between birth cohorts into account by considering 

spatial and sociohistorical context. The effect of changes at specific time points 

can be tested, such as lifestyle, e.g. smoking patterns, or vaccination programmes 

that changed over generations (Wadsworth, 1997).  

 

Regarding the cumulative disadvantage, health inequalities, and the life course 

perspective, childhood socioeconomic conditions could have a long lasting effect 

on health in later life, on top of socioeconomic conditions in adulthood. This would 

suggest that health inequalities are related to both childhood and adulthood 

socioeconomic conditions. In addition, it allows for testing whether childhood 
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socioeconomic conditions channel individuals into life course trajectories leading 

to social destinations or pathways, thus suggesting that childhood socioeconomic 

conditions are the actual determinants of health at older age, over adulthood 

socioeconomic conditions. Much empirical evidence has already been 

established. For example, poor socioeconomic circumstances during childhood 

have been shown to be associated with negative health outcomes during 

adulthood, such as higher risk of cardiovascular disease, lower quality of life, 

poorer physical capability, and higher mortality rates (D. Blane et al., 1996; 

Juarez, Goodman, & Koupil, 2016; D. J. Kuh & Ben-Shlomo, 1997; D. J. Kuh & 

Hardy, 2002; Wadsworth & Kuh, 1997; Wahrendorf & Blane, 2015).  

 

In order to facilitate healthy ageing, it is important to identify promoters and 

barriers across the life course that can be targeted by health surveillance and 

strategies, thereby reducing the impact of unfavourable life conditions on health 

inequalities. Understanding the development of health trajectories by including 

individual level socio-demographic may help to do so. 

 

 

1.4 Research context and data 

1.4.1 Context of this thesis 

My interest in health and problems with maintaining public health already 

developed throughout my Bachelor of Health Sciences. With a multidisciplinary 

first year, I covered the foundations of the field of health and healthcare. Since 

good health is a result of interactions between many factors, such as lifestyle, 

social and physical environment, biology, and healthcare, I became interested in 

finding out how we can promote healthy behaviours so people can stay healthy. 

My interest in these questions made me choose the specialization ‘Prevention and 

Health’. After this, I studied a Research Master in Health Sciences and specialized 

in Clinical Epidemiology to learn more about these topics and to improve my 

practical research skills. During my research internships at the Department of 
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Epidemiology, I was involved in the ongoing prospective observational Energy for 

life after ColoRectal cancer (EnCoRe) study for which I conducted statistical 

analyses to unravel associations of lifestyle with quality of life in colorectal cancer 

survivors. This background has shaped the basis of this thesis: a combination of 

health challenges (i.e. ageing) and finding factors that hinder or promote health 

trajectories in the population.  

 

I was highly motivated to conduct my PhD at the University of Geneva as part of 

the Marie Sklodowska-Curie Innovative Training Network Project LONGPOP 

(Methodologies and Data mining techniques for the analysis of Big Data based on 

Longitudinal Population and Epidemiological Registers), a large collaborative 

network including some of the most advanced centres in Europe on quantitative 

analysis, within the Horizon 2020 Programme of the European Commission. In 

addition, being affiliated to the Centre for the Interdisciplinary Study of 

Gerontology and Vulnerabilities and the Swiss National Centre of Competence in 

Research LIVES, were the most advantageous environment for this 

interdisciplinary research. In addition, being part of the research project 

LIFETRAIL: Life course influences on health trajectories at older age: longitudinal 

analyses using retrospective data, perfectly fitted this thesis. 

 

1.4.2 Survey of Health, Ageing, and Retirement in Europe 

For all research in this thesis, data from the Survey of Health, Ageing, and 

Retirement in Europe (SHARE) were used. SHARE was designed to investigate 

population ageing processes and is a longitudinal survey on individuals aged 50 

years and over (Borsch-Supan et al., 2013). The birth cohorts included are 1919 

to 1928 [post First World War], 1929 to 1938 [Great Depression], 1939 to 1945 

[Second World War], and post-1945. SHARE was approved by the relevant 

research ethics committees in the participating countries and all participants 

provided written informed consent. At the start of this thesis, SHARE included six 

waves of data that were collected every two years between 2004 and 2016 by 

means of standardized computer-assisted face-to-face interviews. Data collected 
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included information on aspects ranging from economic variables and 

demographics to health variables (Alcer et al., 2005). In addition, wave three 

included a module on retrospective life course data, including socioeconomic 

conditions. Participants were selected from 14 European countries — all those 

cited below plus Ireland — based on probability sampling adapted to each country. 

Specifically for Article 3, the classification of welfare regimes is as follows: 

Scandinavian (Denmark and Sweden), Bismarckian (Austria, Belgium, France, 

Germany, the Netherlands, Switzerland), Southern European (Greece, Italy, 

Spain), and Eastern European (Czech Republic and Poland). With all these 

characteristics, SHARE appears to be a good database to study health 

inequalities in old age using a life course perspective, in Europe. We are however 

aware of several limitations, such as attrition, selection bias, and self-reporting 

bias. These limitations are discussed in Chapter 5 of this thesis. 

 

 

1.5 Aims and outline of this thesis 

 

The main aim of the research presented in this thesis was to study health 

inequalities in old age, within the context of socio-demographic factors. To study 

associations of socioeconomic conditions with health in later life, we used a life 

course perspective and focused on the cumulative dis/advantage theory to study 

causal mechanisms and processes that lie behind social inequalities. This thesis 

is in article format and contains three papers. 

 

1.5.1 Chapters 

In Chapter 2, paper 1 describes the importance of doing life course research in 

the general population by looking at the effect of childhood socioeconomic 

conditions on cancer in later life. Subsequently, we added adulthood 

socioeconomic conditions to determine possible mediating pathways, and thereby 

examined the usefulness of the life course perspective in studying health 
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inequalities. We hypothesized that disadvantaged early life socioeconomic 

circumstances directly influence health in later life, which can be either positively 

or negatively, depending on risk factors for site-specific cancers. In addition, we 

hypothesized that adulthood socioeconomic conditions would mediate the effect 

of early-life socioeconomic conditions on cancer in later life. 

 

Chapter 3, paper 2, describes associations of life course indicators with health. 

In particular, we studied frailty which, as we have seen earlier, is an important 

clinical syndrome used in geriatric medicine. Moreover, it is directly linked to the 

daily living conditions of the elderly. Our hypothesis was that disadvantaged early 

life socioeconomic conditions directly and negatively influence frailty in later life, 

and that adulthood socioeconomic conditions mediate this association. 

 

After having established that there is an effect of life course socioeconomic 

conditions on health in later life, it is important to know the different pathways that 

may explain this. In Chapter 4, paper 3, different possible pathways in the life 

course that influence health in later life, including adverse life events, are 

described with a focus on the cumulative dis/advantage theory and its potential 

variation across welfare regimes. We hypothesized that childhood misfortune, 

including disadvantaged socioeconomic conditions, adverse experiences, and 

poor health, are associated with higher risk of frailty in later life. Subsequently, 

adult-life socioeconomic conditions were hypothesized to mediate this 

relationship. Further we hypothesized that welfare regimes, as macro level 

factors, would influence these associations through their pension systems and 

social benefits. 

 

Finally, Chapter 5 provides a summary of the main findings and a discussion of 

methodological considerations concerning the research described in this thesis, 

potential mechanisms that could explain the results, implications for practice, and 

our recommendations for further research in this area. 

 



 

 

19 Effect of childhood socioeconomic conditions on cancer onset in later 
life: an ambidirectional cohort study (Article 1) 

Chapter 2. Effect of childhood socioeconomic 
conditions on cancer onset in later life: an 
ambidirectional cohort study (Article 1) 
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Abstract  

 

Objectives Living in low socioeconomic conditions during childhood is associated 

with poor health outcomes in later life. Whether this link also applies to cancer is 

unclear. We examined whether childhood socioeconomic conditions (CSCs) are 

associated with cancer risk in later life and whether this effect remained after 

adjusting for adulthood socioeconomic conditions (ASCs).  

 

Methods Data for 26,431 individuals ≥ 50 years old included in SHARE were 

analyzed. CSCs were constructed by using indicators of living conditions at age 

10. ASC indicators were education, main occupation and household income. 

Gender-stratified associations of CSCs with cancer onset (overall and by site) 

were assessed by Cox regression. 

 

Results 2,852 individuals were diagnosed with cancer. For both men and women, 

risk of overall cancer was increased for advantaged CSCs and remained so after 

adjusting for ASCs (hazard ratio=1.36, 95% CI 1.10, 1.63 and 1.70, 95% CI 1.41, 

2.07).  

 

Conclusions Advantaged CSCs are associated with increased risk of overall 

cancer at older age, but results vary by cancer sites and sex. Participation in 

cancer screening or exposure to risk factors may differ by social conditions. 
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Introduction  

Socioeconomic differences in health exist and can also be seen in cancer 

incidence, prevalence, and survival across populations. Studies found an 

association between lower socioeconomic status and higher incidence of 

respiratory, oesophagus, stomach, and cervical cancers, and higher 

socioeconomic status and colon, breast, and ovary cancers, and skin melanoma, 

with overall better survival in patients from higher socioeconomic status 

(Bouchardy et al., 2006; Faggiano et al., 1997; Weiderpass & Pukkala, 2006). 

These differences are thought to be largely attributed to aetiological factors, such 

as diet, physical activity, and smoking, but part of the variation remains 

unexplained (Weiderpass & Pukkala, 2006). Given the complex aetiology of 

cancer and often long latency period, adopting a life course perspective helps to 

better understand the different pathways that may affect cancer onset in later life 

and thus explain more of the variation (Potischman et al., 2004). 

From a life course perspective, three theories on the relation between 

socioeconomic conditions and cancer onset in later life can be considered. First 

of all, during developmental processes, biological systems are more sensitive to 

external influences (Bruer, 2001). These sensitive periods take place mainly in 

early life, as this is the time in which most developmental processes occur. Recent 

research focused on cancer suggested that stressful conditions and adverse 

events in early life such as trauma, abuse, or maltreatment increase the risk of 

developing cancer in adulthood (Kelly-Irving, Lepage, et al., 2013; Kelly-Irving, 

Mabile, et al., 2013). A second theory refers to cumulative (dis)advantage, 

considering that (dis)advantage in early life leads to an accumulation of 

subsequent (dis)advantages (Dannefer, 2003). . The third theory is related to 

social mobility, suggesting that risk associated to childhood disadvantage could 

be decreased or partially compensated for individuals moving from low childhood 

socioeconomic status to a higher status in adulthood (Y. Luo & L.J. Waite, 2005). 

Taking into account both childhood and adulthood socioeconomic 

conditions (ASCs) could give suggestions on whether childhood socioeconomic 

conditions (CSCs) have a long lasting effect on cancer in later life, beyond ASCs, 

i.e. health inequalities would be related to both CSCs and ASCs. Alternatively, it 
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allows testing whether CSCs channel individuals into life course trajectories 

leading to social destinations or pathways, thus suggesting that CSCs  are the 

actual determinant of health at older age, over ASCs [i.e. there is no longer an 

association between CSCs and cancer in later life once adjusting for ASCs]  

(Hertzman & Power, 2003). Additionally, it is known that some risk factors for site-

specific cancers are more closely related to adulthood. For example, one study 

showed that mortality from stomach cancer was dependent on CSCs, whereas 

mortality from lung cancer was mainly dependent on adulthood factors (Smith, 

Hart, Blane, & Hole, 1998). This suggests that low socioeconomic conditions in 

different life stages may be related to risk of different site-specific cancers. 

A recent review on CSCs and adult cancer identified only two studies that 

investigated both the independent and joint effect of CSCs and ASCs on cancer 

incidence (Vohra, Marmot, Bauld, & Hiatt, 2016). The first study, looking at breast 

cancer incidence and survival, found increased breast cancer incidence for a 

higher level of mothers’ education and family income in early life (Pudrovska & 

Anikputa, 2012). The effect of mothers’ education was mediated by women’s 

socioeconomic status in adulthood and reproductive behaviour. Education of the 

father was negatively related to breast cancer survival and this effect was further 

mediated by women’s education. The second study found an association between 

low CSCs and higher risk of colorectal cancer and reduced risk of basal cell 

carcinoma, which remained significant after adjusting for ASCs. Conversely, no 

associations between CSCs and total cancer, lung, breast, and prostate cancer 

was found (de Kok et al., 2008). 

To sum up, the review on the relationship of poor CSCs and cancer later 

in life, finds overall weak and inconsistent evidence in term of the direction of the 

effect (Vohra et al., 2016). Additionally, evidence on both direct and indirect effects 

via possible ASCs mediating pathways is scarce. Since there are only a few 

studies with heterogeneous results, the first aim of this study was to examine 

whether CSCs are associated with cancer onset in later life by using longitudinal 

data for older adults from 14 countries across Europe. The second aim was to test 

whether this effect remained after adjusting for ASCs, both for cancer overall and 

by site. 
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Methods 

 

Study design and population 

Data for 26,431 individuals were retrieved from the Survey of Health, Ageing, and 

Retirement in Europe (SHARE) database. SHARE is a longitudinal,cross-national, 

and ambidirectional survey designed to investigate population ageing processes 

and includes data for individuals ≥ 50 years old (Borsch-Supan et al., 2013). 

SHARE includes six waves of data, collected every 2 years between 2004 and 

2016. Participants were eligible for the current analyses if they participated in the 

third wave and at least one other wave. Participation in the third wave was a 

prerequisite since retrospective life course information related to socioeconomic 

conditions was collected in this wave (SHARELIFE). Any other wave was used to 

collect information on cancer cases. The duration of follow-up was 12 years at 

maximum, but it was not equal for all participants as some did not participate the 

whole time. Participants were from 14 European countries — Austria, Belgium, 

Czech Republic, Denmark, France, Germany, Greece, Ireland, Italy, The 

Netherlands, Poland, Spain, Sweden, and Switzerland — based on probability 

sampling adapted to each country. SHARE was approved by the relevant 

research ethics committees in the participating countries and all participants 

provided written informed consent.  

 

Cancer 

Cancer was operationalized by using the SHARE question “Has a doctor ever told 

you that you had/Do you currently have any of the conditions on this card?’ (de 

Souto Barreto, Cesari, Andrieu, Vellas, & Rolland, 2017). It was specified that a 

doctor had told the participants that they currently have this condition or that they 

were treated for or were affected by this condition. If participants selected the 

option “Cancer: ever diagnosed/currently having”, they were included in the 

analyses as having cancer. Additionally, the question on the individual’s age at 

diagnosis was used to determine when the cancer was diagnosed, which can be 

before follow-up in the study. The follow-up question on specific cancer sites was 
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used for analyses by site. These questions were asked at every wave except wave 

three. Only the first diagnosis was taken into consideration since the event is first 

cancer diagnosis. 

 

Childhood socioeconomic conditions 

The variable CSCs was determined by using the measure of childhood 

circumstances by Wahrendorf and Blane (Wahrendorf & Blane, 2015). It was 

constructed by combining four binary indicators of socioeconomic conditions at 

age 10 that are relevant when assessing the long-term effects of early life 

socioeconomic conditions on health; the occupational position of the main 

breadwinner in the household, the number of books at home, overcrowding in the 

household, and housing quality (Dedman, Gunnell, Davey Smith, & Frankel, 2001; 

M. D. R. Evans, J. Kelley, J. Sikora, & D. J. Treiman, 2010) (see Online Resource 

1 for details). These variables were measured as part of the retrospective 

SHARELIFE module in wave 3. 

 

Covariates, confounders, and mediators 

All analyses were adjusted for attrition (no dropout, dropped out, deceased) and 

for potential confounders, including birth cohort (no crisis or war period, first or 

second world war, and the Great Depression), living with biological parents at the 

age of ten (both parents, mother or father, or without parents),. Birth cohort was 

measured at every wave during follow-up, living with biological parents was 

measured as part of the SHARELIFE module in wave 3. As indicators of lifestyle, 

the following health behavior and condition variables were included in the 

analyses; body mass index (BMI; ≤24.9, 25.0-29.9, ≥30.0 kg/m2), smoking, 

number of chronic conditions, and physical activity (see Online Resource 2 for 

details).  

As potential mediators, the following indicators of ASCs were included: 

participant’s level of education (low or high), participant’s main occupation (high 

or low skill), and satisfaction with household income (derived from the question “Is 

household able to make ends meet?”, ranging from 1, with great difficulty, to 4, 
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easily). Education was based on the highest educational attainment, along the 

ISCED classification. Participants having reached tertiary education level were 

classified as “high” and others as “low and middle”. Main occupation — high- or 

low-skilled — was based on the International Standard Classification of 

Occupations (International Labour Office, 2012) of the main job during the working 

life, derived from the questions “Which of the jobs you have told me about was the 

final job of your main career or occupation? By this we mean the last job in the 

career or the occupation that took up most of your working life, even though you 

might have had other jobs afterwards”. We considered occupation as a proxy of 

skills that individuals can develop over their life course.  Participants who reported 

never having performed paid work were classified as low skill.  

 

Statistical analyses 

Prevalence of cancer was based on proportions of respondents reporting the first 

occurrence of cancer. Differences in cancer types by CSCs was assessed with 

chi-square tests (all cancer types, breast and prostate) and Fisher exact tests (all 

other types of cancer: colon or rectum, etc.). Duration started with date of birth 

and ended with age of first cancer, or with end of follow-up or death, whichever 

came first. For ease of visualization, Kaplan-Meier curves for the cumulative 

proportion of cancer-free participants were plotted between 50 and 105 years. 

The association of CSCs with first self-reported diagnosis of cancer 

(overall and by site) was assessed separately by sex by using Cox proportional-

hazards regression, adjusting for the confounders age, birth cohort, living with 

biological parents, and reason for attrition (Model 0). Hazard ratios and 95% 

confidence intervals were estimated. Because the prevalence was low, such 

analyses by cancer site were limited to the following sites; colon or rectum, skin, 

breast and cervix (women only), and prostate. 

The following models were used to examine if CSCs remained associated 

when adjusting for ASCs and health situation: Models 1 to 3 adjusted for ASCs 

(M1: education; M2: main occupation; M3: income; M4: adjusted for all three 

ASCs). A fifth model further included health status and health behaviors (BMI, 

smoking status, chronic health conditions, and physical activity). We verified the 
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assumptions for Cox models using both visual inspection of residuals and 

statistical tests, and confirmed the validity of the Cox models used in this study. 

We used strata for country in the Cox regression analysis to allow for varying 

baseline hazards. To assess the impact of including a retrospective assessment 

of cancer (for participants who reported a cancer before inclusion in SHARE), we 

ran two  sensitivity analyses; one excluding participants with cancer before age 

50, and one excluding all participants reporting cancer before inclusion in SHARE 

to examine the impact of potential reverse causality. Statistical analyses involved 

use of the R language version 3.4.1.  

 

Results 

 

Participant characteristics  

A total of 14,836 (56%) women and 11,595 (44%) men were included in the 

analyses (mean [SD] age 62.2 [10.3] and 63.0 [9.2] years) (Table 1). For both men 

and women, participants with middle CSCs were the largest group, followed by 

disadvantaged, while the most advantaged group was the smallest (Table 2). 

Participant characteristics by CSCs are presented in Online Resource 3. Among 

the included participants, 1,517 (10.2%) women and 1,335 (11.5%) men reported 

having or having had a first diagnosis of cancer (Table 2). By cancer site, the 

numbers for colon or rectal cancer were 142 women and 151 men; skin cancer, 

119 women and 113 men; breast cancer, 618 women; cervical cancer, 123 

women, and prostate cancer, 368 men. Among women, the distribution of overall 

cancer, breast, colon or rectum, skin, and cervix cancer were different by CSCs 

strata (Table 2). Among men, no difference was observed. 

 

Association of life course socioeconomic conditions on overall cancer 

Figure 1 shows the Kaplan-Meier curve for the cumulative proportion of cancer-

free participants between 50 and 105 years by sex and CSCs. Both men and 

women with the most disadvantaged CSCs were most likely to be cancer-free. 

Differences in CSCs seemed to slightly disappear over time; however, for people 
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≥ 80 years old, women with advantaged CSCs seemed most likely to have had 

cancer. For people < 75 years old, men with advantaged CSCs seemed most 

likely to have had cancer. For men ≥ 75 years old, those from middle and most 

advantaged CSCs were most likely to have had a cancer. In women, like in men, 

differences in CSCs slightly disappear in very old age, except that men with 

advantaged CSCs who were ≥ 90 years old were most likely to still be cancer-

free. 

The results of multivariable analyses are in Table 3. When adjusting for 

confounders and attrition, as compared with women with the most disadvantaged 

CSCs, those with more advantaged CSCs were more likely to have had cancer, 

especially those with advantaged CSCs (HR = 1.50, 1.72, and 1.18, for most 

advantaged, advantaged, and middle CSCs, respectively, Table 3, Model 0). 

When adjusting for ASCs, sociodemographic characteristics, health-status, and 

health behaviours, the effects remained significant (HR = 1.49, 1.70, and 1.19, for 

the most advantaged, advantaged, and middle CSCs, respectively, Table 3, 

Model 5). For men, results were similar. Men with more advantaged CSCs were 

more likely to have had a cancer as compared with men with the most 

disadvantaged CSCs. Those with advantaged CSCs were most likely to have had 

a cancer (HR = 1.48, Table 3, Model 0, and 1.36, Table 3, Model 5). ASCs did not 

change the effect of CSCs on cancer onset later in life.  

 

Association of life course socioeconomic conditions on cancer by site 

Table 3 reports results from multivariable Cox proportional-hazard regression 

analyses for non-sex–specific cancers and Table 4 reports these results for sex-

specific cancers. Women with advantaged and middle CSCs were more likely to 

have had skin cancer (HR = 3.10 and 2.56, respectively, Table 3, Model 0). This 

association remained significant when controlling for ASCs (HR = 2.55 and 2.13, 

respectively, Table 3, Model 4). Risk of breast cancer was 1.53 times more likely 

for women with the most advantaged than most disadvantaged CSCs (Table 4, 

Model 0). This remained significant after adjusting for ASCs (HR = 1.49, Table 4, 

Model 4). Additionally, we found no significant associations for colon and rectal or 

cervical cancer. 
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For men, results for colon and rectal cancer were opposite from those for 

cancer overall. Men with middle CSCs were less likely to have had colon or rectal 

cancer than those with the most advantaged CSCs, and ASCs did not change this 

effect (HR = 0.57, Table 3, Model 4). We found no significant associations for skin 

and prostate cancer. 

 

Sensitivity analysis 

None of the tests for violation of the proportional-hazards assumption gave 

significant results. Results from the Cox models including strata for country 

showed a similar pattern of results, with HRs increasing with CSCs up to 

advantaged and a slight decrease for the most advantaged. However, the HRs 

were closer to the null and that for the advantaged group was often the only one 

significantly different from 1. The two sensitivity analyses  showed similar results 

with the same gradient, though closer to the null. 

 

Discussion 

In this study, we examined whether CSCs were associated with cancer onset in 

later life by using longitudinal data for older adults, ≥ 50 years old, from 14 

countries across Europe. The second aim was to test whether this effect remained 

after adjusting for adult life conditions, ASCs, for cancer overall and by site. 

Overall, both men and women with the most disadvantaged CSCs were most 

likely to be cancer-free over time, but results vary by cancer sites and by sex. 

Women with advantaged and middle CSCs were more than twice as likely to have 

had skin cancer than those with the most disadvantaged CSCs. As compared with 

men or women with the most disadvantaged CSCs, men with middle CSCs were 

half as likely to have had colon or rectal cancer and women with the most 

advantaged CSCs were more likely to have had breast cancer. Our findings 

suggested no mediating effects of ASCs. 

  Studies on socioeconomic inequalities in overall cancer mortality and 

survival show inconsistent results, as site-specific cancers have different 

aetiologies and mortality and survival are related to incidence and factors that 
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influence survival such as health care (Vohra et al., 2016). However, findings of 

two other studies also found lower risk of overall cancer in people from more 

advantaged conditions (Lawlor, Sterne, Tynelius, Davey Smith, & Rasmussen, 

2006; Strand & Kunst, 2007). For site-specific cancers, most evidence from 

previous studies are inconsistent and imprecise (Vohra et al., 2016). Three studies 

on risk of bowel and rectal cancer support our findings that poorer CSCs are 

associated with higher risk (de Kok et al., 2008; Naess, Claussen, & Davey Smith, 

2004; Naess, Strand, & Smith, 2007). For skin and breast cancer, previous studies 

on cancer incidence are in line with our findings that can partly be explained by 

socioeconomic related risk factors, such as higher exposure to ultraviolet radiation 

for skin, and older age at first birth for breast cancer (Bryere et al., 2016; de Kok 

et al., 2008; Pudrovska & Anikputa, 2012). Bryere and colleagues also found an 

association between low social class and higher risk of cervical and lower risk of 

prostate cancer (Bryere et al., 2016). Our findings do not show this, which may be 

due to low number of cases by cancer subtype and CSCs. Like de Kok and 

colleagues, we found no mediation by ASCs (de Kok et al., 2008). The results 

support studying cancer from a life course perspective to find possible pathways 

by different cancer-specific risk factors and exposure by social class over the life 

course.  

  A possible explanation for the findings might be socioeconomic 

differences in health behaviours, such as cancer screening, and cancer risk 

factors. Some studies found that individuals from low socioeconomic status may 

have barriers that impact participation in screening and thus detection (Deding, 

Henig, Salling, Torp-Pedersen, & Boggild, 2017; Wang et al., 2017). This situation 

may lead to higher cancer rates for individuals from high than low socioeconomic 

status that are actually caused by increased detection and not true differences. 

Regarding risk factors, women from higher socioeconomic class show increased 

alcohol intake and age at first offspring birth and reduced parity, which are related 

to increased risk of breast cancer (Lundqvist, Andersson, Ahlberg, Nilbert, & 

Gerdtham, 2016). Similarly, the incidence of skin cancer with high socioeconomic 

class may be explained by holidays abroad and exposure to UV irradiation (Shack, 

Jordan, Thomson, Mak, & Moller, 2008). 
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A strength of this study was the use of a European longitudinal database 

with rich information on life course socioeconomic conditions and a potential 

observation period of 12 years. The sample size of this database may be sufficient 

to draw convincing conclusions for overall cancer. To limit the risk of 

misclassification bias, we used pre-defined and previously used methods for 

defining and analysing socioeconomic conditions. Additionally, we tried to 

minimise health selection bias by including respondents who participated in only 

one wave and completed the retrospective life-course module. Finally, our sample 

includes participants from 14 European countries. This has the advantages to 

capture a more representative sample of the general population and to increase 

statistical power, and at the same time the disadvantage to increase variability 

due to the heterogeneity in terms of cancer country profile within Europe (Ferlay 

et al., 2013). 

 This study has three main limitations. First, the self-reported cancer 

diagnosis instead of cancer registry data, which may imply reporting bias. 

Previous studies found an overall rate of false-negative self-reporting of 39.2%, 

with a wide variation by cancer site (Desai, Bruce, Desai, & Druss, 2001). Older 

age may also be associated with more frequent false-positive reporting (Loh et 

al., 2014). However, studies showed that respondents can accurately report a past 

cancer diagnosis, especially for breast, prostate and colon cancer, with an overall 

sensitivity of self-reported cancer of up to 89% (Bergmann et al., 1998; Loh et al., 

2014). Second, by its design (inclusion of respondents aged 50 years old and 

older at baseline), SHARE is impeded by a cancer survivor bias. The importance 

of this bias may affect our finding, especially among the oldest old. Nevertheless, 

this bias is also limited as (1) the probability of dying from cancer before age 50 

year is low, and (2) the overall cancer death rate in Europe and United States is 

decreasing (Malvezzi et al., 2015; Siegel, Miller, & Jemal, 2018). Third, the life 

course span of the three ASCs raises the question of causality of exposure, 

mediators and the outcome (e.g. onset of cancer before educational achievement) 

and of potential reverse causality. Twenty-three participants reported cancer 

before the age of 30 and 44 before the age of 50, so it is reasonable to assume 

that reverse causality on education and main occupation will not bias the results. 
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Concerning satisfaction with income (a time-varying mediator measured at each 

wave, i.e. at age 50 and later), it is reasonable to think that a part of the income 

and cancer onset association is influenced by reverse association (i.e. cancer 

causes income to decrease). We preferred keeping this important measure of 

ASCs in the analyses. This temporality issue should reinforce the effect size of 

income because the reverse causation association is probably stronger than the 

direct causation (i.e. income causes cancer). If the association of income and 

cancer is overestimated, then the mediating effect of income on the association 

of CSCs and cancer should also be overestimated. Thus, still finding an 

association between CSCs and cancer after adjusting for income is a strong sign 

of the independent impact of CSCs on later health. 

Additionally, we did not have information on all cancer risk factors and 

confounders, such as genes, perinatal, and environmental factors, such as air 

pollution, pesticides and herbicides (IARC Publications, 2013). Another limitation 

is the retrospective and self-reported information on CSCs and ASCs, which may 

be subject to recall bias. Still, previous studies found evidence for the accuracy of 

recall of simple measures of socioeconomic conditions in a survey of older adults 

(Lacey, Belcher, & Croft, 2012). Also, sample sizes for site-specific cancers 

stratified by CSCs differ by cancer type and might have insufficient power to detect 

an association. Finally, given the longitudinal data, participants dropped out or 

died during follow-up, which may influence the results. For example, Bouchardy 

et al. reported an increased risk of dying from breast cancer for patients with low 

versus high social class (Bouchardy et al., 2006). To limit this bias, we adjusted 

for attrition in the analyses. By including attrition in all models, we adjusted for 

mediator-outcome confounding, although this statistical adjustment did not solve 

the issue of missing data due to attrition. 

 

Conclusion 

The present study is the first longitudinal European study to analyse the direct 

association of CSCs with cancer later in life as well as via pathways exploring the 

role of ASCs as a mediator. Our results suggest an association of advantaged 

CSCs with increased overall cancer onset in older age, but results vary by cancer 
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sites and by sex. Additionally, pathways to cancer may start in early life and ASCs 

does not completely mediate this relation.  

The findings give evidence of the long-term impact of CSCs as well as the 

influence of ASCs on adult health. The findings may in turn help in developing 

interventions and targeting groups at increased risk of not participating in cancer 

screening programmes and/or developing cancer. Future studies are warranted 

to examine the relation of CSCs with cancers by site in a larger sample to increase 

power and with detailed information on health behaviours and risk exposure to 

explore more pathways by including a formal test of mediation. More evidence on 

the association between CSCs and the risk of specific cancers could help better 

identify and understand the relation, which in turn could lead to the improvement 

and tailoring of prevention programmes. 
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Online Resource 1 Operationalization of childhood socioeconomic conditions 

 

The occupational position of the main breadwinner was constructed based on a 

reclassification of the 10 main occupational groups of the International Standard 

Classification of Occupations (ISCO-08) according to their skill levels 

(International Labour Office, 2012; Wahrendorf, Blane, Bartley, Dragano, & 

Siegrist, 2013). The first and second skill levels were classified as “low” and the 

third and fourth skill levels as “high” occupational position. For the number of 

books at home, a binary item was constructed with the category 0–10 books used 

as indicator of social disadvantage (M. D. R. Evans et al., 2010). To construct a 

measure of overcrowding, we combined information on the number of people 

living in the household and the number of rooms in the house (excluding the 

kitchen, bathrooms, and hallways), with more than one person per room 

considered overcrowding (Marsh, 1999). Housing quality was assessed by a fixed 

bath, cold and hot running water supply, indoor toilet, and central heating. If none 

of these were present, the household was considered disadvantaged (Dedman et 

al., 2001). By combining the four indicators, a categorical variable for CSCs was 

computed, with the categories most advantaged (no disadvantaged 

socioeconomic conditions at age 10), advantaged (1 of the indicators), middle (2 

indicators), disadvantaged (3 indicators), and most disadvantaged (all 4 indicators 

of disadvantaged socioeconomic conditions). 
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Online Resource 2 Operationalization covariates and confounders 

 

Birth cohort was categorized into; no crisis or war period [i.e., born before 1914, 

between 1919 and 1928, or after 1945], first or second world war [i.e. born 

between 1914 and 1918 or between 1939 and 1945], and the Great Depression 

[i.e., born between 1929 and 1938]. As indicators of lifestyle, the following health 

behavior and condition variables were included in the analyses; body mass index 

(BMI; ≤24.9, 25.0-29.9, ≥30.0 kg/m2), measured in every wave except in wave 3. 

The average over all waves was calculated in order to obtain a time unvarying 

variable and to not lose observations. Further, smoking, number of chronic 

conditions, and physical activity (low, high) were added. Smoking status at 

baseline assessed if respondents were never, ex- or current smoker. For the 

average number of chronic conditions, a score was computed based on the 

following conditions across all waves: stroke, heart attack, hypertension, diabetes, 

Parkinson disease, and asthma. Physical activity was based on two items 

assessing the level of daily life physical activity in every wave except wave 3. 

Vigorous physical activity was assessed with the question “How often do you 

engage in vigorous physical activity, such as sports, heavy housework, or a job 

that involves physical labour?” Moderate physical activity was assessed with the 

question “How often do you engage in activities that require a low or moderate 

level of energy, such as gardening, cleaning the car, or walking?”. Answers were 

based on a 4-point scale (1, more than once a week; 2, once a week; 3, one to 

three times a month; 4, hardly ever, or never). Participants were classified as 

having low physical activity if they did not engage in any activity more than once 

a week. Average scores over the participant’s follow-up period were obtained to 

measure their physical activity. 
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Chapter 3. Life course socioeconomic conditions and 
frailty at older ages (Article 2) 
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Abstract 

 

Objectives. This paper aimed to assess associations of childhood 

socioeconomic conditions (CSC) with the risk of frailty in old age and whether 

adulthood socioeconomic conditions (ASC) influence this association.  

 

Methods Data from 21 185 individuals aged 50 years and older included in the 

longitudinal Survey of Health, Ageing, and Retirement in Europe were used. 

Frailty was operationalized as a sum of presenting weakness, shrinking, 

exhaustion, slowness, or low activity. Confounder-adjusted multilevel logistic 

regression models were used to analyze associations of CSC and ASC with 

frailty. 

 

Results While disadvantaged CSC was associated with higher odds of (pre-

)frailty in women and men (OR=1.73, 95%CI 1.34, 2.24; OR=1.84, 95%CI 1.27, 

2.66, respectively), this association was mediated by ASC. Personal factors and 

demographics, such as birth cohort, chronic conditions and difficulties with 

activities of daily living, increased the odds of being (pre-)frail.  

 

Discussion Findings suggest that CSC are associated with frailty at old age. 

However, when taking into account ASC, this association no longer persists. The 

results show the importance of improving socioeconomic conditions over the 

whole life course in order to reduce health inequalities in old age. 
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Health Outcomes; Socioeconomic Status; Successful Aging 
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Introduction 

Frailty is a clinical syndrome used in geriatric medicine characterized by 

cumulative declines across multiple biological systems and, as a result, an 

increased vulnerability to stressors (Clegg et al., 2013). Frail people are at an 

increased risk of disability, falls, dementia, institutionalization, healthcare 

utilization, and death (Romero-Ortuno, 2013). Although there is an important 

heterogeneity in measures and definitions of frailty, one operationalization that 

has been validated, widely used, and accepted is the phenotype of frailty, 

previously described by Fried et al. (2001) (Etman et al., 2012; Romero-Ortuno, 

2013; Santos-Eggimann et al., 2009). It is defined as the presence of at least three 

of five specific attributes; shrinking, weakness, exhaustion, slowness, and low 

activity (Fried et al., 2001; Macklai, Spagnoli, Junod, & Santos-Eggimann, 2013). 

The presence of one or two of the attributes can be considered as pre-frailty, a 

precursor of frailty. As frailty is a dynamic process, transitions between the states 

take place and each of the states are predictive of outcomes such as 

hospitalization or worsening disability. Thus, it is important to take the different 

states into consideration when studying frailty (Gill, Gahbauer, Allore, & Han, 

2006). 

Previous research has shown that the prevalence of frailty increases with 

each five-year older age group: studies found prevalence rates of 17% among 

community-dwelling older adults aged 65 years and older and 25% to 40% among 

adults aged 80 years and over (Bandeen-Roche et al., 2015; Fried et al., 2001; 

Santos-Eggimann et al., 2009). Moreover, it was found that 52% of community-

dwelling older adults over the age of 65 years were in a pre-frail state (Santos-

Eggimann et al., 2009). Additionally, frailty was found to be more prevalent in 

women than in men, persons with lower education and lower income, poorer 

health, higher rates of comorbid chronic disease and disabilities, and in residents 

of nursing homes (Buckinx et al., 2015; Etman et al., 2012). With an ageing 

population, the number of (pre-)frail people will increase rapidly, thus identifying 

people at risk and preventing the process of becoming frail is important.  

Poor socioeconomic circumstances during childhood have already been 

shown to be associated with negative health outcomes during adulthood, such as 

higher risk of cardiovascular disease, lower quality of life, poorer physical 



 
48 The life course construction of social inequalities in health in old 

age 

capability, and higher mortality rates (Ben-Shlomo, 2013; D. Kuh, & Ben-Shlomo, 

Y., 2004; Wahrendorf & Blane, 2015). Multiple life course and life stage models 

exist in which childhood is regarded as the period in which people are most 

vulnerable to external influences (D. Blane, Kelly-Irving, M. d'Errico, A., Bartley, 

M., Montgomery, S., 2013; Bruer, 2001; Strachan, 2004; Stringhini et al., 2015). 

Childhood is thought to influence health in later life through different possible 

pathways including biological and developmental processes, cumulative 

(dis)advantage of structural stress exposure, and social mobility (Bruer, 2001; 

Dannefer, 2003; Y. Luo & L. J. Waite, 2005).  

Besides individual level behaviors of children growing up in lower 

childhood socioeconomic circumstances, structural factors can also influence 

health and may have been prominent in the studied cohort during this period in 

Europe (Sharpe et al., 2018). For example, growing up in poor socioeconomic 

circumstances may also mean growing up in a lower-income neighborhood and 

home with poor environmental conditions, less access to quality education, quality 

health care and high quality social networks, which in turn may impact health at 

older age (Doku, Acacio-Claro, Koivusilta, & Rimpela, 2018; Lazar & Davenport, 

2018; Sharpe et al., 2018). Previous studies also suggest that socioeconomic 

factors contribute to differences in frailty and pre-frailty and that health inequalities 

as a result of education, occupational class, and wealth persist throughout old age 

(Santos-Eggimann et al., 2009; Stolz, Mayerl, Waxenegger, Rasky, & Freidl, 

2017). Across birth cohorts, wealthier earlier birth cohorts show similar levels of 

frailty as recent cohorts, but the poorest cohort shows higher levels of frailty 

compared to earlier cohorts (Marshall, Nazroo, Tampubolon, & Vanhoutte, 2015). 

Additionally, recent studies found an increased risk in the worsening of frailty over 

time in lower educated persons aged 55 years and older compared to higher 

educated persons (Etman, Kamphuis, van der Cammen, Burdorf, & van Lenthe, 

2015; Franse et al., 2017; Gill et al., 2006). This persisting inequality in old age 

can be partly explained by lifestyle and health, such as lower alcohol consumption, 

higher sedentariness, higher obesity, higher chronic disease rates, and being 

depressed (Cheval et al., 2018; Etman et al., 2015; Franse et al., 2017; 

Hoogendijk et al., 2014; Soler-Vila et al., 2016).  
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So far, available studies have mainly looked at the influence of 

socioeconomic factors in mid- and late adulthood. However, not many studies 

exist on the effect of socioeconomic conditions in the sensitive build-up stage in 

the life course (i.e., childhood) on frailty, using longitudinal data and a 

comprehensive operationalization of frailty (Strachan, 2004; Vineis, Kelly-Irving, 

Rappaport, & Stringhini, 2016). In addition, how childhood socioeconomic 

conditions (CSC) may influence the development of frailty along with the effects 

of ageing and of life-course socioeconomic conditions is not well studied. Using 

longitudinal and multinational data enabled us to study whether (1) CSC are 

associated with levels of frailty in older adults as well as its rate of change and (2) 

whether this association is mediated by adulthood socioeconomic conditions 

(ASC). As a final, exploratory, aim, we examined this association while including 

other potentially related variables to frailty, such as chronic conditions and 

difficulties with activities of daily living (ADL).  

 

Methods 

Study design and population 

Data from individuals aged 50 years and over included in the longitudinal Survey 

of Health, Ageing, and Retirement in Europe (SHARE) were used. SHARE 

includes six waves of data that were collected every two years between 2004 and 

2016 (Borsch-Supan et al., 2013). By means of standardized computer-assisted 

face-to-face interviews, information on aspects ranging from economic variables 

and demographics to health variables was collected (Alcer et al., 2005). 

Additionally, measurements of grip strength were performed for all participants. 

Retrospective life course data on CSC were only collected in wave three.  

For the current analyses we used all 6 currently available waves. SHARE 

participants were eligible for the analyses if they were aged between 50 and 95 

years old, participated in the third wave, and had at least one complete measure 

of frailty in wave 1, 2, 4, 5 and 6. Participants were drawn from 14 European 

countries based on probability samples adapted to each country (Klevmarken, 

2005). SHARE was approved by the relevant research ethics committees in the 

participating countries and all participants provided written informed consent. 
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Frailty 

The operationalization of frailty required adaptation of the SHARE data to the 

original attributes from the phenotype of frailty by Fried and colleagues (Fried et 

al., 2001).  In order to construct the dependent variable with the provided 

information in SHARE, we adhered to Santos-Eggimann et al.’s (2009) proposition 

of the operationalization of frailty, which was measured similarly at each wave. 

This operationalization was constructed by selecting the most suitable metric and 

has been tested and validated in the SHARE population (Macklai et al., 2013; 

Romero-Ortuno, 2013). The shrinking attribute was operationalized using the 

question, “What has your appetite been like” and was fulfilled when participants 

reported the answer “diminution in desire for food” or, in the case of an unclear 

response to this question, the answer “less” to the follow-up item “So have you 

been eating more or less than usual?”. Weakness was derived from the grip 

strength measures, where the highest out of four consecutive dynamometer 

measures (two from each hand) was analysed using cut-offs calculated for each 

wave separately, stratified by gender and body mass index quartiles as proposed 

by Fried et al. (Fried et al., 2001). The weakness criterion was fulfilled by the 

weakest 20% in each category. Exhaustion was operationalized by a positive 

answer to the question, “In the last month, have you had too little energy to do 

things you wanted to do?”. The slowness attribute was defined through mobility 

questions, as SHARE measured walking speed only for individuals aged 75 or 

older. According to Santos-Eggimann et al. (2009), previous analyses showed 

that low speed and positive answers to either of the following two items were 

strongly associated: “Because of a health problem, do you have any difficulty 

[expected to last three or more months] walking 100 meters” or “…climbing one 

flight of stairs without resting”. For the low activity attribute, the question “How 

often do you engage in activities that require a low or moderate level of energy 

such as gardening, cleaning the car, or going for a walk?” was considered. The 

criterion was fulfilled for individuals answering either “one to three times a month” 

or “hardly ever or never”.  

Based on the operationalization of the five attributes, we created a score 

ranging from zero to five. Individuals with zero points were classified as non-frail, 

with one or two points as pre-frail, and with three or more points as frail (Fried et 
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al., 2001). In the main analyses, frailty was dichotomised as either non-frail or 

(pre-)frail, in which those in pre-frail and frail states were combined. 

 

Childhood and Adulthood Socioeconomic Conditions 

CSC was computed according to Wahrendorf and Blane’s (2015) measure of 

childhood circumstances. This measure was constructed by combining four binary 

indicators of socio-economic conditions at age 10; the occupational position of the 

main breadwinner, number of books at home, overcrowding, and housing quality. 

Previous studies showed that those four indicators are relevant when assessing 

the long-term effects of CSC on health (Chittleborough, Baum, Taylor, & Hiller, 

2006; Dedman et al., 2001; M. D. Evans, J. Kelley, J. Sikora, & D. J. Treiman, 

2010; Marsh, 1999). This information was collected in the third wave of SHARE 

as part of the SHARELIFE module, which is a retrospective survey focused on 

people’s life histories (Schröder, 2011).  

The occupational position of the main breadwinner was constructed by 

reclassifying the 10 main occupational groups of the International Standard 

Classification of Occupations (ISCO) according to their skill levels (Wahrendorf et 

al., 2013). The first and second skill levels were categorised as ‘low’ and the third 

and fourth skill levels were regrouped as ‘high’ occupational position. A binary 

item was constructed using the number of books at home, with the category ‘0 – 

10 books’ being an indicator of social disadvantage (M. D. Evans et al., 2010). 

The measure of overcrowding was constructed using survey answers regarding 

the number of people living in the household and the number of rooms (excluding 

kitchen, bathrooms, and hallways). Having more than one person per room in the 

household was considered as overcrowding (Marsh, 1999). Finally, housing 

quality was assessed by the presence of the following items; fixed bath, cold 

running water supply, hot running water supply, indoor toilet, and central heating. 

Where none of these were present, the household was coded as disadvantaged 

(Dedman et al., 2001). A categorical variable for CSC ranging from zero (most 

advantaged) to four (most disadvantaged) was computed by combining the 

information of the four indicators. 

The following variables were used as indicators of ASC; highest 

educational attainment (number of years), occupational class (high skill and low 
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skill), and satisfaction with household income (from the question “Is household 

able to make ends meet?”, from one ‘with great difficulty’ to four ‘easily’). 

Occupational class – high- or low-skilled – was based on the International 

Standard Classification of Occupations (ISCO) of the main job using the question 

‘Which of the jobs you have told me about was the final job of your main career or 

occupation? By this we mean the last job in the career or the occupation that took 

up most of your working life, even though you might have had other jobs 

afterwards’. Participants who never performed paid work were classified as low 

skill. 

 

Potential confounders and predictors 

All analyses were adjusted for age and attrition (no dropout, dropped, deceased) 

and potential confounders, including birth cohort (no crisis or war period [i.e., born 

before 1914, between 1919 and 1928, or after 1945], first and second world war 

[i.e., born between 1914 and 1918 or between 1939 and 1945], and Great 

Depression [i.e., born between 1929 and 1938]), and growing up with biological 

parents (both parents, either mother or father, without parents). Final models 

(model 3) were adjusted for other possible predictors of frailty; partnership status 

(living with partner: yes, no), cognitive functioning (delayed recall memory and 

verbal fluency), smoking (ever, not), number of chronic conditions (total number), 

difficulties with ADL (score range zero to five), and difficulties with instrumental 

activities of daily living (IADL, score range zero to five). For the number of chronic 

conditions, a score was computed based on the following conditions: stroke, heart 

attack, hypertension, diabetes, cancer, Parkinson’s disease, and asthma. ADL 

was based on bathing, dressing, eating, getting in and out of bed, and walking 

across a room. IADL was based on using the telephone, managing money, 

managing medications, shopping for groceries, and preparing meals. 

 

Statistical analyses  

To describe the associations of CSC with frailty, logistic mixed effects models 

were estimated. These models have been developed to take the nested structure 

of the data into account (e.g., multiple observations within a single participant), 

thereby providing accurate parameter estimates with acceptable type 1 error rates 
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(Boisgontier & Cheval, 2016). Additionally, using this modelling approach, we did 

not have to exclude participants that had missing observations in certain waves, 

as they do not require an equal number of observations from all participants (See 

Supplementary Figure 1 for a flow chart for more information on participants’ 

selection criteria). We also checked if missing observations were country-specific, 

which was not the case. Models’ Bayesian Information Criterion (BIC) as well as 

likelihood ratio tests revealed that the best random structure was random 

intercepts for participants and random linear slopes of age. Random slopes 

estimate the linear growth trajectory of the individual participant. In order to see 

the estimates per country, countries were included as fixed effect (Supplementary 

materials Tables 3-6). 

 Analyses were stratified by gender based on expected differences 

between men and women in the prevalence of frailty (Buckinx et al., 2015). All 

analyses were adjusted for age, country, and living with biological parents during 

childhood. All models were additionally adjusted for birth cohort, as people from 

earlier cohorts were more likely to come from more disadvantaged socioeconomic 

conditions. Age was centred at 73 years, which was the sample’s midpoint, and 

then divided by ten so the coefficients yield the effect of the overall frailty evolution 

over a 10-year interval. Age squared was included to account for possible 

accelerated changes in frailty over ageing. Interaction terms between CSC and 

age were included to test whether CSC moderated the effects of ageing on (pre-

)frailty. A significant interaction means that the rate of change in frailty differs 

across CSC. As potential mediators, we ran a second model that included 

indicators of ASC. A third model additionally included health- and lifestyle 

variables. 

 Four sensitivity analyses were performed; two analyses with frailty as a 

dichotomous outcome comparing (1) non-frail to pre-frail individuals, and (2) non-

frail and pre-frail versus frail individuals (to check for the associations in different 

frailty states, as the number of participants who were frail within each CSC were 

low), one where participants older than 90 were excluded (as descriptive statistics 

showed that observations in this age category within each CSC were very low, 

which may lead to problems with estimation), and one where clinically depressed 

participants were excluded (as the definition of frailty overlaps to some extent with 
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depression, particularly exhaustion and low activity). Additionally, we ran ordinal 

multilevel regression models, where frailty was divided into three categories; frail, 

pre-frail, and non-frail. Statistical analyses were performed using the R language 

and the lme4 and lmerTest packages (Bates, Mächler, Bolker, & Walker, 2015; 

Kuznetsova, 2016; R Core Team, 2017).  

 

Results 

Participant characteristics 

Participant characteristics are reported in Table 1. The final sample consisted of 

21 185 people (55% female) (See Supplementary Figure 1 for a flow chart). Mean 

age was 63.4 years (9.5 standard deviation (SD)) for women and 63.4 (9.0) for 

men. A CSC gradient was observed in women and men: the percentage of (pre-

)frail people increased from most advantaged to most disadvantaged CSC (See 

Supplementary Tables 1 and 2). Participants had on average 3 complete 

(information on all attributes was available) measures of frailty over the five waves 

and the number of participants with only one measurement wave was 13%. 

 

Effects of childhood socioeconomic conditions on risk of frailty over ageing 

The results of the confounder-adjusted logistic mixed-effects models for the 

association of CSC with the odds of being (pre-)frail are shown in models 1 in 

Table 2 (women) and Table 3 (men). Women who grew up in disadvantaged and 

most disadvantaged CSC had higher odds of being (pre-)frail compared to those 

in the most advantaged CSC. This result was similar among men, where 

additionally a higher odds was found among those from middle CSC. Among 

women and men, a positive age indicated that as people age, the odds of being 

(pre-)frail increased. The significant quadratic effect of age coefficient indicated 

that there was an accelerated change of frailty over ageing. Interactions of CSC 

with age and age squared showed no significant effects, indicating that CSC did 

not moderate the level nor the rate of change in (pre-)frailty over ageing 

(Supplementary Tables 3 and 4).  

 Figure 1 shows the predicted probability of being (pre-)frail in women and 

men for each CSC (model 1). The figure suggests a difference between the CSC 

that is relatively stable, but diminishes from age 85 onwards.  
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Effects of adulthood socioeconomic conditions on risk of frailty over ageing 

When educational attainment, main occupational class, and satisfaction with 

household income were added as potential mediators in the model including CSC, 

results indicated that these indicators of ASC mediate the association of CSC with 

odds of being (pre-)frail in both women and men (see model 2 in Tables 2 and 3).  

In both women and men, lower education, having a low skilled job, and 

higher satisfaction with income were associated with higher odds of (pre-)frailty. 

Regarding the health- and lifestyle variables, living without a partner increased the 

odds of being (pre-)frail in both women and men. Having smoked and more 

difficulties with IADL were associated with higher odds of being (pre-)frail in 

women (see model 3 in Tables 2 and 3). 

The results of the sensitivity analyses for frailty as dichotomous outcome 

comparing non-frail to pre-frail can be found in the Supplementary Tables 5 and 

6. For the other sensitivity analyses as well as results from ordinal multilevel 

regression models, tables are not shown. Overall, the results of the sensitivity 

analyses were consistent with these findings in the main analyses.  

 

Discussion 

In this study, the association of CSC, ASC, and other life course factors with (pre-

)frailty at older age was analysed using large scale, multinational, longitudinal 

data. With respect to our first research question, results showed a relation 

between CSC and the odds of being (pre-)frail in both women and men: the more 

disadvantaged the CSC, the higher the odds of being (pre-)frail. However, these 

results no longer hold when looking at our second research question, the effects 

of ASC (i.e., level of education, main occupation class, and level of household 

income) on the relation between CSC and frailty, as findings showed that ASC 

mediated the effect of CSC on the odds of being (pre-)frail in both women and 

men.   

 Our findings corroborate cross-sectional studies showing a relationship 

between disadvantaged socioeconomic conditions over the life course, measured 

by, amongst others, education, standard of living, and household income, and a 

higher risk of frailty in old age in France, Italy, and Latin America (Alvarado et al., 
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2008; Herr, Robine, Aegerter, Arvieu, & Ankri, 2015; Poli et al., 2016). Our study 

went further by showing that socioeconomic differences persisted over age, and 

even increased among women. Two studies from Latin America and the United 

Kingdom support our findings of a relationship between poor CSC and higher odds 

of frailty in both men and women (Alvarado et al., 2008; Gale et al., 2016). Our 

study added to these findings by using a more comprehensive indicator of CSC. 

Other research supports the idea that not only CSC, but also socioeconomic 

circumstances across the life course are determinants of frailty in later life. 

Alvarado et al. found that adulthood and current social conditions, measured as 

low education, non-white collar occupation, and insufficient income, were cross-

sectionally associated with higher odds of frailty in both men and women 

(Alvarado et al., 2008). Gardiner et al. studied frailty trajectories in older women 

and found that late-life socioeconomic status has a strong impact on frailty, but 

did not look at the effects of CSC (Gardiner, Mishra, & Dobson, 2016). Similar to 

the findings in the present study, they found that women who had difficulties in 

managing their income were more likely to be frail. Dury and colleagues also found 

that older people who had a lower household income were more at risk for frailty 

(Dury et al., 2016). Similarly, Herr et al. found that the most important risk factor 

of frailty was a poor level of financial security in old age (Herr et al., 2015). These 

findings all support the idea that socioeconomic circumstances across the life 

course are strong determinants of frailty in older age.  

Importantly, the present study is the first longitudinal and cross-national 

European study to reveal that pathways to (pre-)frailty already start in childhood 

and are associated with CSC. However, what this study adds to the existing 

knowledge is that these findings on the association with CSC no longer qualify 

when taking a life-course perspective: taking ASC (i.e. education, occupation, and 

income) into account mediates the association. 

Apart from the findings on socioeconomic conditions, in several 

exploratory analyses, we also revealed that key demographic variables, such as 

age and individual differences in life history, such as not having a partner, may be 

associated with frailty. These results corroborate previous cross-sectional reports 

on increasing age being associated with increasing prevalence of frailty, or multi-

morbidity (Woo, Zheng, Leung, & Chan, 2015). Increased age was also found to 
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be a risk factor for frailty by Dury et al (Dury et al., 2016). Further, they found that 

having no partner was a risk characteristic, which was also a finding in this study, 

but only in men. More in-depth research in the findings regarding demographics 

and personal factors over the life course may help in explaining its pathways with 

frailty. 

 

Strengths and limitations 

A major strength of this study is the use of a multinational and longitudinal 

database with a large sample size with a potential observation period of 10 years. 

Additionally, pre-defined and previously used methods for defining and analysing 

socioeconomic conditions and frailty were used, thereby limiting chances of 

misclassification bias. Also, using the same methods of operationalizing frailty as 

other SHARE studies makes it easy to compare the results of this study with other 

SHARE studies. We minimised the health selection bias by including respondents 

participating in only one wave.  

The present study has some limitations. First, information on CSC and 

ASC was measured retrospectively and was self-reported. The data may therefore 

be subject to recall bias. However, previous research found evidence for the 

accuracy of recall of simple measures of socioeconomic conditions in a survey of 

older adults (Lacey et al., 2012). Second, as we used longitudinal data, we had 

participants who dropped out or died during follow-up. However, to deal with this, 

we adjusted for attrition in the analyses, which is a statistical adjustment for 

mediator-outcome confounding, although this does not solve the issue of missing 

data due to attrition. Third, different definitions and methods of operationalizing 

frailty exist which may lead to different estimates of frailty, depending on the 

definition used and the population being studied. Even though several SHARE 

studies used the same operationalization, it may be more difficult to compare to 

studies using a different operationalization. Yet, this strategy seems most optimal 

to allow better comparison with other studies using SHARE data. Additionally, in 

our analyses we combined the pre-frail and frail groups, whereas some other 

studies only look at frailty (3 or more attributes) or a sum score. Even though this 

may make direct comparison more difficult, in our sensitivity analyses we did not 
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find changes to the main analyses and are thus confident about the associations 

we found. 

 

Conclusion 

The present study is the first longitudinal cross-national European study 

to analyse the associations of CSC with frailty and explore the role of ASC as 

mediators in this association. In conclusion, our findings suggest that pathways to 

(pre-)frailty start in early life. Importantly, they also demonstrate that these effects 

are mediated by socioeconomic factors later in life. These findings give clear 

evidence of the long-term impact of socioeconomic conditions over the life course 

on frailty at older age. This may help in developing public health policies improving 

frailty trajectories by targeting individuals at risk of becoming frail. Early 

interventions for (pre-)frail individuals are expected to improve their quality of life 

and reduce costs of care (Buckinx et al., 2015). Policies aiming to improve 

socioeconomic conditions in adulthood, can have beneficial effects across the life 

course and may help in reducing the impact of unfavourable early life conditions 

on health inequalities.  
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Abstract 

 

Objectives This study aimed to assess whether cumulative disadvantage in 

childhood misfortune and adult-life socioeconomic conditions influence the risk of 

frailty in old age and whether welfare regimes influence these associations. 

 

Methods Data from 23358 participants aged 50 years and older included in the 

longitudinal SHARE survey were used. Frailty was operationalized according to 

Fried’s phenotype as presenting either weakness, shrinking, exhaustion, 

slowness, or low activity. Confounder-adjusted mixed-effects logistic regression 

models were used to analyse associations of childhood misfortune and life-course 

socioeconomic conditions with frailty. 

 

Results Childhood misfortune and poor adult-life socioeconomic conditions 

increased the odds of (pre-)frailty at older age. With aging, differences narrowed 

between categories of adverse childhood experiences (driven by Scandinavian 

welfare regime) and adverse childhood health experiences (driven by Eastern 

European welfare regime), but increased between categories of occupational 

position (driven by Bismarckian welfare regime). 

 

Discussion These findings suggest that childhood misfortune is linked to frailty in 

old age. Such a disadvantaged start in life does not seem to be compensated by 

a person’s life-course socioeconomic trajectory, though certain types of welfare 

regimes affected this relationship. Apart from main occupational position, our 

findings do not support the cumulative dis/advantage theory, but rather show 

narrowing differences. 

 

Keywords 

Health Outcomes; Successful Aging; Childhood Disadvantage; Socioeconomic 

Status 



 

 

87 Life-course circumstances and frailty in old age within different 
European welfare regimes: a longitudinal study with SHARE (Article 3) 

Introduction 

One of the major social challenges related to the increase in life expectancy is the 

rise of chronic conditions and multi-morbidity in older age. Frailty, a syndrome of 

increased vulnerability to stressors caused by cumulative decline across 

biological systems, is thus a relevant public health issue for societies worldwide 

(Clegg et al., 2013; Fried et al., 2001). An issue is the often perceived social 

patterning of frailty across time and societies (Mackenbach, 2012; M. G. Marmot, 

2003), indicating unequal risk of becoming frail. Moreoever, these inequalities 

tend to widen in older age (Etman et al., 2015; Franse et al., 2017; van der Linden 

et al., 2019). The reason for this widening is not known, but from a life-course 

perspective, the relationship between childhood conditions and later life health 

may be explained by the cumulative dis/advantage (CDA) theory, defined as the 

‘systemic tendency for interindividual divergence in a given characteristic (e.g. 

money, health, or status) with the passage of time’ (Dannefer, 2003). This theory 

posits a widening social gradient of frailty in old age.  

 Based on the CDA hypothesis, three aspects of the theory can be tested 

in the context of frailty. First, is there a social gradient of frailty in old age and are 

there growing differences in frailty trajectories with aging? Second, we will 

investigate the principle of life-course reflexivity (Dannefer, 2018) by focusing not 

only on childhood effects, but also targeting interactive dynamics that occur 

between an individual and his or her social system across the life-course by 

including socioeconomic conditions in adulthood, thereby examining changes in 

mid- and later life. Third, as welfare policies regulate the level to which individual 

life-courses are affected by macro-level changes (Dannefer, 2018; Leisering, 

2003; Sieber et al., 2019), we test the CDA mechanism at the micro (childhood 

misfortune and adult-life socioeconomic conditions (SEC)) as well as the macro 

(welfare regimes) level.  

Childhood has been shown to influence later life health through biological and 

psychosocial pathways and represents a period in which people are most 

vulnerable to external influences (Ben-Shlomo et al., 2016; Blane, 2013; Stringhini 

et al., 2015). Regarding frailty, several studies suggested that its key risk is rooted 

in childhood socioeconomic conditions (Alvarado et al., 2008; Gale et al., 2016; 
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Hughes et al., 2017; van der Linden et al., 2019). Other childhood circumstances 

often linked to negative health outcomes later in life are traumatic events referred 

to as adverse childhood experiences (ACE) (Nurius, Fleming, & Brindle, 2019; 

Wade et al., 2016). However, studies examining the effect of ACE on the risk of 

frailty in older age are lacking. Moreover, later life health is not only influenced by 

childhood health, but also by poor socioeconomic and adverse psychosocial 

conditions during early life, as already reported for outcomes related to frailty such 

as successful aging and functional health (Brandt, Deindl, & Hank, 2012; Haas, 

2008; Huang, Soldo, & Elo, 2011). Based on this, we expect that childhood 

exposure to adverse conditions increases the risk of frailty. 

In addition, growing up in adverse circumstances can influence later life health 

through a linkage with structural factors in several domains that are important in 

the studied cohort. During the period the studied cohort was growing up, 

disadvantaged socioeconomic conditions often went hand in hand with living in 

poor environmental and low-income conditions, restricted access to high quality 

education, health care and social network (Doku et al., 2018; Sharpe et al., 2018). 

Several socioeconomic factors in adulthood such as education, occupational 

class and wealth were found to contribute to persisting health and frailty 

inequalities in old age (Santos-Eggimann et al., 2009; Stolz et al., 2017; van der 

Linden et al., 2019). Therefore, we expect to find that lower education, occupation, 

and income will be associated with a greater risk of frailty in later life. 

 When taking a life-course perspective, not only individual factors, but also 

macro level influences, such as welfare regimes should be considered, as nation 

states’ policies may influence accumulation of dis/advantage through pension 

systems and social benefits (Michel Oris, Gabriel, Ritschard, & Kliegel, 2017). 

More supportive welfare regimes are more likely to favour redistribution and 

absorb the impact of material shortfalls through the provision of higher benefits 

(Bartley et al., 1997; Raphael & Bryant, 2015). By contrast, less generous welfare 

regimes may increase the impact of accumulated disadvantages. Ferrera’s 

typology, augmented by the Eastern European welfare regime, can be used as a 

basis for grouping countries into welfare regimes based on how social benefits 

are granted and organised, with different roles of the state, family, and market in 
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the provision of welfare (Eikemo et al., 2008; Ferrera, 1996; Sieber et al., 2019). 

The Bismarckian welfare regime is known for its ‘status differentiating’ welfare 

programs where benefits are related to earnings and administered by employers. 

This regime is minimally redistributive (Eikemo et al., 2008). Conversely, the 

Scandinavian welfare regime aims at promoting social equality through a 

redistributive social security system (Eikemo et al., 2008). The Southern European 

welfare regime is more fragmented in terms of welfare provision and strongly 

relies on the family (Eikemo et al., 2008; Ferrera, 1996). The Eastern European 

welfare regime is less easy to capture in a life-course perspective since it can 

currently be characterised by limited health service provision and poor population 

health, but when the elderly we study were children, they grew up in a care and 

school system inspired by an egalitarian ethos (Eikemo et al., 2008). Considering 

these characteristics, we hypothesize that the Bismarckian welfare regime will be 

the least able to compensate accumulation of dis/advantage, whereas the 

Scandinavian welfare regime will be more efficient. For Southern and East 

European regimes, we expect less clear results. 

 In line with the three aspects of the CDA theory, this study has three 

objectives. First, to examine the associations of different forms of childhood 

misfortune (poor socioeconomic conditions, adverse experiences, and poor 

health) with levels and trajectories of frailty over aging. Second, to examine the 

role of adult-life SEC (education, main occupation, and satisfaction with 

household income) in the association of childhood adversities with levels and 

trajectories of frailty at older age. Third, to assess the role of welfare regimes in 

these associations. 

  

 

Methods 

Study design and population 

Data from the longitudinal Survey of Health, Ageing, and Retirement in Europe 

(SHARE) were used. SHARE was designed to investigate population ageing 

processes (Borsch-Supan et al., 2013). We included six waves of data that were 
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collected every two years between 2004 and 2016. Participants were eligible for 

the analyses if they participated in the third wave and had at least one complete 

measure of frailty in wave 1, 2, 4, 5 or 6. Participation in the third wave was 

necessary since retrospective life-course data on socioeconomic conditions was 

only collected in wave 3 (SHARELIFE). 

 

Frailty 

To construct the frailty variable, the attributes from the phenotype of frailty were 

used; shrinking, weakness, exhaustion, slowness, and low activity (Fried et al., 

2001). The operationalization was adapted to the provided information in SHARE, 

for which we adhered to Santos-Eggimann et al.’s (2009) proposition of the 

operationalization of frailty. It was constructed by selecting the most suitable 

metric and has been tested and validated in SHARE (Macklai et al., 2013; 

Romero-Ortuno, 2013; van der Linden et al., 2019). For shrinking, the question, 

“What has your appetite been like” was used and the criterion was fulfilled when 

participants reported a “diminution in desire for food” or, in the case of an unclear 

response to this question, the answer “less” to the follow-up item “So have you 

been eating more or less than usual?”. Weakness was operationalized using grip 

strength measures and the highest out of four dynamometer measures was 

analysed. Cut-offs were calculated for each wave separately, stratified by gender 

and body mass index quartiles (Fried et al., 2001) and the criterion was fulfilled 

by the weakest 20% in each category. The question, “In the last month, have you 

had too little energy to do things you wanted to do?” was used to define 

exhaustion. The slowness attribute was operationalized using mobility questions, 

as SHARE measured walking speed only for individuals aged 75 or older. 

Previous analyses showed that low speed and positive answers to either of the 

following two items were strongly associated: “Because of a health problem, do 

you have any difficulty [expected to last three or more months] walking 100 

meters” or “…climbing one flight of stairs without resting” (Santos-Eggimann et 

al., 2009). The question “How often do you engage in activities that require a low 

or moderate level of energy such as gardening, cleaning the car, or going for a 
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walk?” was used for the low activity attribute which was fulfilled for individuals 

answering either “one to three times a month” or “hardly ever or never”.  

A score ranging from zero to five was created, based on fulfilment of the attributes. 

Individuals with zero points were classified as non-frail, one or two points as pre-

frail, and three or more points as frail (Fried et al., 2001). To create a binary 

outcome, pre-frail and frail states were combined to (pre-)frail as opposed to non-

frail (van der Linden et al., 2019). 

 

Childhood misfortune 

Adverse Childhood Experiences (ACE) 

ACE were defined as a set of traumatic events (emotional, physical, or linked to 

household dysfunction) that occurred during childhood (from 0 to 15 years) and 

that were outside a child’s control (Felitti et al., 1998). The following indicators for 

specific ACE matching this definition were selected; child in care (living in a 

children’s home or with a foster family), parental death (father, mother or both), 

parental mental illness, parental drinking abuse, period of hunger, and property 

taken away. An ACE score ranging from 0 to 7 was created by combining the six 

indicators: one point for presence of each indicator and two points when a 

participant lost both parents in childhood. To examine the overall chronic stress 

response induced by having experienced any ACE, we dichotomised the score 

into participants who experienced no ACE (i.e., participants who only answered 

“no”) versus participants who experienced at least one ACE (i.e., participants who 

answered “yes” at least once) (Barboza Solís et al., 2015; Cheval et al., 2019). 

When information was missing, the score was computed using the non-missing 

data of all available items. 

 

Adverse Childhood Health Experiences (ACHE) 

The following indicators of childhood health problems up until the age of 15 were 

included; long hospitalization (hospitalization for at least one month), multiple 

hospitalizations (more than three times within a 12-month period), childhood 

illness (including polio, asthma, or meningitis/encephalitis), serious health 
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conditions (including severe headaches, psychiatric problem, fractures, heart 

trouble, cancers), and physical injury that has led to permanent handicap, 

disability or limitation in daily life (Cheval et al., 2019). The ACHE variable was 

created by computing a binary variable of participants who experienced no ACHE 

versus participants who experienced at least one AHCE. For missing information, 

the score was computed using the non-missing data of the available items. 

 

Childhood Socioeconomic Conditions (CSC) 

Four binary indicators of socioeconomic conditions at age 10, according to 

Wahrendorf and Blane’s (2015) measure of childhood circumstances were used; 

occupational position of the main breadwinner, number of books at home, 

overcrowding, and housing quality. The 5-level categorical CSC variable was 

constructed by combining these indicators creating a score from “most 

disadvantaged” to “most advantaged”. The same score was used in a previous 

article which provides more detailed information about the coding of this variable 

(Cheval et al., 2018). 

 

Adult-life Socioeconomic Conditions 

As indicators of adult-life socioeconomic conditions, variables were included that 

represent young adult life, middle age, and old age, respectively; highest 

educational attainment (primary, secondary, or tertiary) during follow-up, main 

occupational position based on the skill classification of the main job over the life-

course (high skill versus low skill), and satisfaction with current household income, 

using the question “Is the household able to make ends meet?” (ranging from 1 

“with great difficulty” to 4 “easily”). To keep as many observations as possible, the 

mode over follow-up for each individual was computed. 

 

Welfare regimes 

Countries were classified into 4 welfare regimes based on the classification 

proposed by Eikemo and colleagues (2008); Scandinavian (Denmark and 

Sweden), Bismarckian (Austria, Belgium, France, Germany, the Netherlands, 
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Switzerland), Southern European (Greece, Italy, Spain), and Eastern European 

(Czech Republic and Poland). Welfare regime was measured at follow-up as a 

proxy of individuals’ life-course regime.  

 

Potential confounders and predictors 

All analyses were adjusted for age, sex, attrition (no dropout, dropout, deceased), 

and birth cohort (1919 to 1928, 1929 to 1938 [Great Depression], 1939 to 1945 

[Second World War], and post-1945) as these variables have been shown to be 

related to later life health (Cheval et al., 2019; Sieber et al., 2019; van der Linden 

et al., 2019). Final models were additionally adjusted for other possible health- 

and lifestyle related predictors of frailty as final adjustment; living with partner (yes, 

no), delayed recall memory and verbal fluency as indicators of cognitive 

functioning, smoking (ever, not), number of chronic conditions (including stroke, 

heart attack, hypertension, diabetes, cancer, Parkinson’s disease, and asthma), 

difficulties with ADL (score range zero to five), and difficulties with instrumental 

activities of daily living (IADL, score range zero to five) (Gale et al., 2016; Hughes 

et al., 2017; van der Linden et al., 2019).  

 

Statistical analyses 

We used logistic mixed-effects models to analyse the data (Boisgontier & Cheval, 

2016). The models’ Bayesian Information Criterion as well as likelihood tests 

revealed that the best random structure was random intercepts. Age was centred 

at the beginning of the trajectory (i.e., 50 years) and divided by ten so that the 

coefficient yielded effects of increase in the odds of being frail over a 10-year 

period. For the time varying covariates, we used the mode in order to reduce the 

loss of observations. Model 1a tested the association between childhood 

misfortune (CSC, ACE, ACHE) and the odds of being frail. In addition, model 1a 

included interaction terms between age and childhood misfortune to test whether 

the differences between childhood categories were growing or narrowing as 

people age. In model 2a we added the adult-life SEC (education, main 

occupational position, satisfaction with household income) and their respective 
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interactions. Coherently with the latest formulation of the CDA theory that posits 

the capacity of the welfare regime to moderate associations of early- and adult-

life experiences with old age outcomes (Dannefer, 2018), we tested triple 

interactions between age, predictors and welfare regime to assess whether this 

was also the case for frailty. Since the interactions were significant, we stratified 

the models by welfare regime, i.e. models 1b and 2b which correspond to the 

unstratified models 1a and 2a (Tables S2 for Scandinavian and Bismarckian 

welfare regimes and S3 for Southern and Eastern European welfare regimes, see 

Supplementary Material). Models 1a, 1b, 2a, and 2b were adjusted for sex, birth 

cohort, and sample-attrition. Models 3a and 3b additionally includes health- and 

lifestyle variables (without interactions) to fully adjust the models (Table S4, see 

Supplementary Material). 

 Finally, we performed a series of sensitivity analyses by excluding 

participants older than 90 years (1), who died during the survey (2), and those 

who dropped out (3), and finally testing the effect of each ACE on the risk of frailty 

in later life (4). We also ran stratified analyses by sex, since the prevalence of 

frailty is expected to differ between men and women. Statistical analyses were 

performed using R with the lme4 and lmerTest packages (Bates et al., 2015; 

Kuznetsova, 2016; R Core Team, 2017) 

 

Results 

Participant characteristics  

The final sample consisted of 23 358 participants (56% female) with a mean age 

of 60.6 years in the non-frail and 64.6 in the (pre-)frail group (See Table 1 for the 

total sample and Table S1 in Supplementary Material for the sample stratified by 

welfare regime). Most participants did not experience any ACE (79%) and ACHE 

(75%). A gradient in CSC and ACE was observed: the percentage of (pre-)frail 

people was 41.4% in the most advantaged category compared to 62.8% in the 

most disadvantaged and 48.5% in the no ACE category compared to 54.5% in the 

category with at least one ACE. A similar gradient was found for the adult-life 

indicators: the lower the educational attainment, occupational position, and 

satisfaction with household income, the higher the proportion of (pre-)frail. 
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Descriptive trajectories of frailty for each childhood misfortune and adult-life SEC 

show an overall parallel evolution until 70 years (See Figure 1). After the age of 

70, differences between the categories narrow, mainly for the childhood 

misfortune variables.  

 

Effects of childhood misfortune on risk of frailty over ageing 

The results for the association of childhood misfortune with the odds of being (pre-

)frail are shown for model 1a in Table 2. At the beginning of the trajectory (i.e. age 

50), participants growing up in more disadvantaged CSC, having at least one 

ACE, or having at least one ACHE had higher odds of being (pre-)frail compared 

to those in more advantaged CSC and having no ACE or ACHE. The linear 

trajectories of higher odds of frailty over aging differed by ACHE and CSC 

categories. Those reporting at least one ACHE as well as respondents growing 

up in middle or advantaged CSC had a less steep linear increase in the odds of 

being (pre-)frail than those who had no ACHE and those who grew up in most 

disadvantaged CSC. For ACE, no differing trajectories were found. 

 

Accumulation of disadvantage over the life-course  

When adult-life SEC were added to the model, CSC were no longer associated 

with frailty, suggesting that they mediate the associations of CSC with odds of 

being (pre-)frail (Table 2, model 2a). Lower educational attainment and having 

difficulty making ends meet were associated with higher odds of being (pre-)frail. 

Occupational position did not have an effect on the odds of being (pre-)frail. Over 

aging, the trajectories for the categories of educational attainment and satisfaction 

with household income did not differ. After adjusting for health- and lifestyle 

variables, the results did not change (Table S4, model 3a).  

  

Effect of welfare regimes on the association of childhood misfortune with frailty 

When stratifying by welfare regime, differences in the associations of childhood 

misfortune with frailty were found (Tables S2 and S3, model 1b). With the 

exception of those growing up in middle or advantaged CSC in Eastern Europe 
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having a lower odds of being (pre-)frail compared to those in most disadvantaged 

CSC, associations of CSC with frailty in the other welfare regimes were no longer 

observed. The association between having at least one ACE and higher odds of 

being (pre-)frail was still significant in the Scandinavian and Bismarckian welfare 

regime, but not in the Southern and Eastern European welfare regimes. In the 

Bismarckian and Eastern European welfare regime the association of ACHE with 

frailty was still present, but not in the Scandinavian and Southern European 

welfare regimes.  

 The associations of the childhood misfortune indicators with linear 

trajectories of frailty over aging differed between welfare regimes. The trajectories 

in the odds of being (pre-)frail over aging by ACE changed across welfare 

regimes, where only respondents in the Scandinavian welfare regime having at 

least one ACE had a less steep increase of odds of being (pre-)frail compared to 

those who did not experience ACE. The association of ACHE with linear 

trajectories of frailty over aging (less steep decline) observed in the overall sample 

(model 1a) disappeared in the Scandinavian and Southern European welfare 

regime, but remained in the Eastern European and Bismarckian regimes. Finally, 

also for CSC, trajectories of frailty over aging differed by welfare regimes. In the 

Eastern European welfare regime respondents growing up in middle or 

advantaged CSC still had a less steep linear increase of odds of being (pre-)frail 

than those growing up in most disadvantaged CSC. This was also present in the 

Bismarckian welfare regime for those in the advantaged CSC, but not in the 

middle CSC, but was not found in the other welfare regimes. 

 

Effect of welfare regimes on the accumulation of disadvantage in adult-life  

Associations of those growing up in middle or advantaged CSC in Eastern Europe 

having a lower odds of being (pre-)frail compared to those in most disadvantaged 

CSC, disappeared when adult-life SEC were taken into account. By contrast, they 

appeared in the Bismarckian welfare regime where the advantaged CSC showed 

higher odds of being (pre-)frail compared to the most disadvantaged. Lower 

educational attainment was associated with higher odds of being (pre-)frail in the 

Bismarckian welfare regime. In the other welfare regimes, no associations were 
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found. The association of occupational position with frailty differed by welfare 

regime: with the exception of those being low skilled in the Scandinavian having 

higher odds of being (pre-)frail compared to the high skilled, no association was 

found. Having difficulty making ends meet with household income differed by 

welfare regime and was associated with higher odds of being (pre-)frail, with the 

exception of those in the fairly easily category in Southern and Eastern European 

welfare regimes.  

Over aging, the trajectories of frailty in relation to educational attainment and 

satisfaction with household income did not differ by welfare regime. However, 

those having great difficulty making ends meet with household income in the 

Bismarckian welfare regime had a less steep increase of being (pre-)frail over 

aging compared to those who could easily make ends meet. For main 

occupational position the previously observed growing difference between high 

skilled and those who never worked was no longer present across the welfare 

regimes. However, in the Bismarckian welfare regime a growing difference 

between those who were low skilled and those who were high skilled was found. 

After adjusting for health- and lifestyle variables, the results did not markedly 

change (Table S4, model 3b).  

 

Sensitivity analyses 

The results of the sensitivity analyses were consistent with the findings in the main 

analyses. The stratified analyses revealed some sex differences as well as 

differences with the main analyses. For men overall, having at least one ACE was 

not associated with odds of being (pre-)frail, whereas for women it was. For the 

full sample, educational attainment was not associated with odds of being (pre-

)frail in women, but men having tertiary education compared to primary education 

had lower odds of being (pre-)frail. However, for women in the Bismarckian 

welfare regime, those having primary education had higher odds of being (pre-

)frail compared to tertiary education. Results for the analysis testing the effect of 

each of the ACE measures on the risk of frailty in later life showed an effect of 

child in care, parental mental illness, and parental drinking abuse with higher risk 

of frailty in later life.  
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Discussion 

The aims of this study were (1) to examine the associations of different forms of 

childhood misfortune with frailty over aging, (2) to examine the role of adult-life 

SEC in the association of childhood adversities with frailty at older age, and (3) to 

assess the role of welfare regimes on these associations. Several novel and 

conceptually relevant findings were revealed. 

 For the first aim, we observed associations between childhood misfortune 

and frailty at older age: the higher the disadvantage and having had adverse 

experiences, the higher the odds of being (pre-)frail at the age of 50. However, 

differences in frailty became smaller over time for the various ACHE and CSC 

categories, suggesting a diminishing validity of the CDA theory with increasing 

age. This convergence of frailty trajectories in later life can be explained by 

mortality selection in old age – also referred to as the ‘age-as-leveller’ effect - or 

by reversible life-course processes where disadvantaged origins can be 

overcome by for example unexpected shifts in life conditions (A.M. O'Rand, 2009). 

When looking at ACE in relation to concepts close to frailty, previous research 

support our findings that people who experienced at least one ACE had higher 

functional limitations in adulthood and old age (Amemiya, Fujiwara, Murayama, 

Tani, & Kondo, 2018; Laditka & Laditka, 2018). Other research supports the idea 

that childhood health is associated with levels of functional limitations in adulthood 

(Haas, 2008; Huang et al., 2011). Our study examined these findings for the 

concept of frailty and extended it by looking at old age. 

 For the second research question on the role of adult-life SEC, results 

showed that lower educational attainment and having difficulty makings ends 

meet with household income was associated with higher odds of being (pre-)frail 

at the age of 50. Additionally, when taking adult-life SEC into account, the 

association between CSC and frailty no longer persists. This suggests that adult-

life SEC captures the cumulative effect produced by CSC in relation to frailty. With 

respect to changes in frailty with aging, no differences were found for education 

and satisfaction with household income. Our findings corroborate previous cross-

sectional studies on SEC and frailty showing that poorer CSC and adult-life SEC 
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are associated with higher risk of frailty in older age (Alvarado et al., 2008; Dury 

et al., 2016; Gale et al., 2016; Landos et al., 2019). Our study went further by 

taking three childhood misfortune indicators (CSC, ACE, and ACHE) into account 

when studying frailty at older age. 

 With respect to differences in the associations with the odds of being (pre-

)frail across the different welfare regimes, it seemed that the Bismarckian welfare 

regime is the least able to deal with cumulative disadvantage. Originally, this is a 

regime where social reproduction is high in terms of inequality in educational 

attainment (Allmendinger & Leibfried, 2003). Moreover, our results showed that 

childhood misfortune and educational attainment are all consistently associated 

with higher odds of (pre-)frailty in old age. The frailty trajectories were similarly 

impacted: initial inequalities have not been absorbed and they affect health in later 

life. Also Eastern Europe exhibited a large persistence of social inequalities along 

the life-course. Part of the explanation might be the disruption of social institutions 

and structures after the collapse of the Soviet regime, which resulted in an 

increase of mortality and a privatisation of many sectors, including health. 

Therefore, participants in SHARE are survivors and it seems that their social 

distribution of health in old age depends on current conditions that are unable to 

overcome inequalities in early life (Cornia, 2016; Meslé, 2004). The most 

egalitarian welfare regimes in relation to frailty appear to be the Scandinavian, 

social equality being the objective of this regime since its onset (Eikemo et al., 

2008) and the Southern European, despite the frequent criticisms against this 

regime. Another study on self-rated health also looked at these associations and 

their differences in these associations across welfare regimes (Sieber et al., 

submitted). Results are similar to our findings on frailty: the more disadvantaged 

respondents in terms of childhood misfortune and adult-life SEC also experienced 

poorer self-rated health. In addition, the study further supported our finding of 

similar patterns across welfare regimes for associations of satisfaction with 

household income with health at older age and differing patterns for CSC, 

education, and occupation.  
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Strengths and limitations 

A major strength of this study is the use of a longitudinal survey with 12-year 

follow-up with a large sample size. Additionally, the comprehensive multinational 

data on both childhood and adult-life indicators allowed us to study trajectories of 

frailty across different welfare regimes. This enabled us to do a comparative 

analysis testing three aspects of the CDA framework; growing differences in frailty 

trajectories over aging, interactive dynamics across the life-course, and the 

interactions of the micro and macro level from age 50 onwards (Dannefer, 2018). 

 This study has some limitations. First, data used for the childhood 

misfortune and adult-life SEC indicators was self-reported and measured 

retrospectively. This may be subject to recall bias and social desirability. However, 

studies on recall measures of adverse experiences and SEC in older adults have 

showed adequate validity (Barboza Solís et al., 2015; Lacey et al., 2012). Second, 

selection bias may have occurred as longitudinal data was used and participants 

have dropped out or died during follow-up. We adjusted our models for attrition to 

deal with this and we conducted a sensitivity analysis excluding participants who 

dropped out or died. Third, our measure of ACE is an overall score of adversity. 

Even though combining different indicators has been done in previous studies 

(Cheval et al., 2019), this does not enable us to disentangle the specific effect of 

each indicator, nor to explore a possible threshold of adversity. Fourth, other 

variables could be important in these analyses, such as the late-life adverse 

events, genetic predispositions, and other psychosocial factors. Unfortunately, 

data on this was not available. Finally, the definition and operationalization of 

frailty and CDA differs between studies, which may make comparisons between 

studies more difficult. The operationalization of frailty used in this study is similar 

to previous studies using SHARE data and seems to be the optimal choice. 

  

Conclusion 

The present study is the first to analyse associations of childhood misfortune and 

adult-life SEC with frailty at older age. In addition, it is the first time that the 

influence of welfare regimes on these associations is studied. In conclusion, our 

findings suggest that childhood misfortune and adult-life SEC influence (pre-
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)frailty at older age. It also demonstrates that the effect of CSC, but not ACE and 

ACHE, is mediated by adult-life SEC, suggesting that adult-life SEC capture the 

cumulative disadvantage produced by CSC. Narrowing differences over aging 

were found for the different categories of adverse childhood experiences, which 

were driven by the Scandinavian welfare regime, and of adverse childhood health 

experiences, driven by the Eastern European welfare regime. For main 

occupational position an increased difference was found, which was driven by the 

Bismarckian welfare regime. In terms of conceptual conclusions for the CDA 

theory, apart from occupational position, after the age of 50 differences in frailty 

trajectories by the various childhood misfortune and adult-life SEC variables were 

narrowing, which does not support the CDA theory. These results show the 

importance of childhood as well as adult-life SEC on health in later life. Moreover, 

we demonstrate that policies of welfare regimes do not necessarily compensate 

for this.   
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Chapter 5. General Discussion 

As the numbers and proportions of people who are over the age of 60 is increasing 

worldwide, also a rise of chronic conditions and multimorbidity is also expected 

(United Nations, 2019; World Health Organization, 2015). However, biological and 

environmental factors, socioeconomic conditions, and health behaviours lead to 

a different ageing process for every individual, thereby causing health inequalities 

that are unequally distributed among the population (M. Marmot et al., 2008; World 

Health Organization Commission on social determinants of health, 2008). The 

main aim of this thesis was to study associations of socioeconomic conditions with 

health outcomes in later life using a life course perspective to take into account 

different causal mechanisms and processes that underlie these inequalities. To 

investigate these life course trajectories, data from the longitudinal Survey of 

Health, Ageing, and Retirement in Europe (SHARE) were used. To our 

knowledge, our studies on the associations of childhood socioeconomic 

conditions (CSC) with cancer and frailty in later life were the first longitudinal 

European study to analyse this association directly as well as via pathways 

exploring the role of adulthood socioeconomic conditions (ASC) as a mediator. In 

addition, we were the first to study associations of childhood misfortune and ASC 

with frailty at older age. Furthermore, this was the first time that the influence of 

welfare regimes on these associations was studied.  

 

Within this chapter, I provide an overview of our main results and discuss several 

methodological considerations. After that, I will speculate on the potential policy 

implications of this research and provide recommendations for future studies in 

this area. 
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5.1 Main findings 

Within this section, we will first summarize the main findings of Chapters 2-4. After 

this, we will discuss how our findings support the life course perspective and the 

cumulative dis/advantage theory. 

 

5.1.1 Summary of main findings 

Table 1 provides a qualitative summary of the main findings of Chapters 2-4. In 

Chapter 2 of this thesis, we examined associations of CSC with cancer in later 

life and the possible mediating effect of ASC on this association. For overall 

cancer, both men and women of the lowest CSC categories (the most 

disadvantaged and disadvantaged) were most likely to be cancer-free over time. 

Compared with women with the most disadvantaged CSC, women with 

advantaged and middle CSC were more likely to have had skin cancer and women 

with the most advantaged CSC were more likely to have had breast cancer. 

Compared with men from the most disadvantaged CSC, men with middle CSC 

were less likely to have had colon or rectal cancer. No mediating effects of ASC 

were found.  

 

In Chapter 3, we studied associations of CSC and ASC with frailty as outcome. 

Results showed a gradient between CSC and the odds of being frail in both men 

and women. Compared to women with the most advantaged CSC, women with 

the most disadvantaged and disadvantaged CSC were more likely to be frail. 

Apart from men in the advantaged CSC, all other categories were more likely to 

be frail compared with men from the most advantaged CSC. In addition, ASC 

mediated the effects of CSC on the odds of being frail. 

 

Finally, in Chapter 4 we investigated associations of childhood misfortune (CSC, 

adverse childhood experiences, and adverse childhood health experiences) with 

frailty at older age and whether ASC mediate this effect. In addition, we looked at 

differences in these associations between welfare regimes. Overall, results 

showed that compared with people from the most disadvantaged CSC, individuals 
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from all other CSC categories were less likely to become frail. In addition, people 

who experienced at least one adverse childhood experience or at least one 

adverse childhood health experience were more likely to be frail compared with 

people who had experienced none. ASC were mediating all associations of CSC 

with frailty, but not of the adverse experiences with frailty. Moreover, results varied 

between the welfare regimes. Significant associations between CSC and frailty 

were only found in the Eastern European welfare regime where, compared with 

the most disadvantaged CSC, people from the disadvantaged and middle CSC 

were less likely to become frail. The significant association of adverse childhood 

experiences with frailty found in the overall sample was still present in the 

Scandinavian and Bismarckian welfare regimes and the association of adverse 

childhood health experiences with frailty was present in the Bismarckian and 

Eastern European welfare regimes. ASC were mediating the associations of CSC 

with frailty in the Eastern European welfare regime where the association 

disappeared. However, an association appeared in the Bismarckian welfare 

regime where the advantaged CSC showed higher odds of being frail compared 

to the most disadvantaged. Again, ASC were not mediating the associations of 

adverse experiences with frailty. 

 

5.1.2 How do the findings support the theories 

Altogether, for the life course perspective, the results of the research described in 

Chapters 2-4 were in line with our prior hypotheses that early life socioeconomic 

conditions influence health in later life, either positively or negatively depending 

on risk factors for the specific health outcomes. These findings confirm the life 

course perspective suggesting that health at adult ages is partly determined by 

early life conditions. For frailty, we expected to find an association between higher 

disadvantage and an increased risk of becoming frail, which was found in 

Chapters 3 and 4. In addition, Chapter 4 supported our hypothesis that apart from 

CSC, also other factors in early life, i.e. experiencing adverse childhood 

experiences and adverse childhood health experiences, have a negative influence 

on becoming frail in later life.  
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Results contribute to the theoretical model by showing that not only early life 

status influence health, but also early life experiences. Moreover, concerning the 

life course principle of time and place, the regional and social context have been 

shown to lead to variation in health outcomes. One important aspect is the welfare 

regime where an individual is growing up as this is expected to influence health 

outcomes through roles of the state, family, and market in welfare provision 

(Eikemo et al., 2008; Gøsta Esping-Andersen, 1990). Chapter 4 proved that this 

macro level factor, i.e. the welfare regime, has an influence on associations of 

childhood circumstances and frailty in later life, as the results showed that the 

associations differed between the welfare regimes. As supported by other studies, 

the Scandinavian welfare regime is the most beneficial for population health as it 

is characterized by a generous and universal welfare provision through income 

redistribution and low unemployment (Dahl, Ivar Elstad, Hofoss, & Martin-Mollard, 

2006; Ferrie, Shipley, Stansfeld, & Marmot, 2002). This leads to higher protection 

against the association between lower socioeconomic conditions and worse 

health outcomes (Eikemo et al., 2008). In contrast, the Bismarckian regime is 

known for transferring initial inequalities into adulthood and old age. Our results 

showed that this regime was least able to deal with cumulative disadvantage, 

where even growing differences between low and high skilled workers in the odds 

of being (pre-)frailt were found. 

 

Since the Bismarckian and Scandinavian welfare regimes have been relatively 

well-documented and stable across time, it might be fairly easy to interpret these 

regimes and their effects on health across the life course. However, the Southern 

and Eastern European regimes are historically speaking more difficult to 

understand. The Southern nations have evolved from dictatorship (in Portugal, 

Spain, and Greece) to democratic regimes, and since being included in the 

European Union, those countries have seen great development. The Southern 

welfare regime is usually negatively perceived and associated with familism but 

also nepotism (Andreotti et al., 2001; Petmesidou, 1996). Despite this bad 

reputation, results show that this regime does relatively well in terms of health 

outcomes compared to for example the Bismarkcian regime. Results for Eastern 
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Europe are a bit less clear, which is not necessarily a surprise. Indeed, the Eastern 

European regime used to be egalitarian in terms of education and health, but was 

disrupted after the fall of the Soviet regime and then reconstructed to a more 

neoliberal one (Dale & Fabry, 2018). It goes beyond the objectives of this thesis 

to study in-depth the history of these welfare regimes and how their historical 

trajectories affect individual health in old age, but this is for sure an interesting 

starting point for future research. 

 

Considering more specifically the cumulative dis/advantage (CDA) theory, in 

contrast to our hypotheses that adult socioeconomic conditions (ASC) mediate 

the associations of early life conditions with health in later life, we overall did not 

find this effect for cancer outcomes in Chapter 2 nor for the adverse childhood 

experiences and adverse childhood health experiences in Chapter 4. 

Nevertheless, results from Chapters 3 and 4 on associations of CSC with frailty 

show an effect, indicating that ASC do mediate this association, i.e. ASC capture 

the cumulative disadvantage produced by CSC. Conceptually for the CDA theory, 

after the age of 50, differences in frailty trajectories by childhood misfortune and 

ASC, apart from occupational position, were narrowing, which does not support 

the CDA theory.      

 

 

5.2 Methodological considerations 

Within this section, we discuss methodological considerations associated with the 

research described in this thesis. First, we discuss issues concerning attrition and 

how we tried to limit the potential impact (Chapters 2-4). Second, we describe how 

selection bias might have affected our results (Chapters 2-4). Third, we consider 

that the design of SHARE has potentially influenced our ability to draw conclusions 

about the causal nature of relationships of socioeconomic conditions with cancer 

(Chapter 2). Fourth, we discuss several issues concerning the measurement of 

cancer (Chapter 2), socioeconomic conditions (Chapters 2-4), childhood 

misfortune (Chapter 4), our measurement and operationalisation of frailty 

(Chapters 3 and 4) and adverse childhood experiences (Chapter 4), and the lack 
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of data on important potential confounders (Chapters 2-4). Fifth, we provide our 

perspective on the sample size of our study and its associated power to detect 

associations (Chapters 2 and 4). Sixth, we discuss how confounding and effect 

modification might have influenced our results (Chapters 2-4). 

 

5.2.1 Attrition 

A frequent issue in longitudinal studies is attrition. Attrition occurs when 

participants leave during a study due to drop out, death, or loss to follow-up (Z. 

Hill, 2004). This leads to missing data that may influence the results, for example 

due to systematic differences between respondents who drop out compared to 

those who continue. The risk is that the remaining sample is no longer a good 

representation of the population (Z. Hill, 2004). Several studies already showed 

that socio-demographic variables such as age, employment status, and 

partnership are correlated to survey participatory behaviour (Groves & Couper, 

1996; Nicoletti & Peracchi, 2005; Stoop, 2005). In addition, healthy participants 

are more likely to continue their participation (Gray, Campanelli, Deepchand, & 

Prescott-Clarke, 1996; Lipps, 2007).  

 

To limit the effect of attrition bias on our results, we only included respondents 

who participated in the third wave (SHARELIFE for retrospective life course 

information) and at least one other wave; in the Chapters on frailty, we included 

participants with at least three complete measures of frailty. In addition, we 

included attrition in all models thus adjusting for mediator-outcome confounding. 

However, this statistical adjustment does not solve the issue of missing data due 

to attrition. Yet, several studies showed that the effect of attrition bias on 

associations of health with socioeconomic conditions is negligible (Carter, Imlach-

Gunasekara, McKenzie, & Blakely, 2012; Contoyannis, Jones, & Rice, 2004; 

Powers & Loxton, 2010; Reinhardt, Hussey, & Anderson, 2002). Moreover, 

techniques to correct for attrition, such as multiple imputation for missing outcome 

data or using longitudinal weights, have been shown to make little difference 
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(Jones, Koolman, & Rice, 2006; Lewin, Brondeel, Benmarhnia, Thomas, & Chaix, 

2018). 

 

5.2.2 Selection bias 

Selection bias occurs when the relation between exposure and outcome is 

different for the participants included in the study compared to all the individuals 

theoretically eligible for the study, including those who did not participate or those 

who dropped out (Rothman, Greenland, & Lash, 2008e). This type of bias is a 

result of the procedure used to select participants and of factors that influence 

study participation. It occurs when the chances to be included in the study 

population and to continue participation in the study are associated with the 

exposure and/or outcome under investigation (Bouter, van Dongen, & Zielhuis, 

2005; Rothman et al., 2008e). However, we think this has not biased the findings 

described in Chapters 2-4. For selecting the sample of the first wave of SHARE, 

sampling procedures and calibrated design weights were determined to 

accomplish probability samples to infer objectively from the sample to the finite 

population of Europeans aged 50 years and older or to subgroups thereof 

(Klevmarken, 2005). 

 

One type of selection bias is survivor bias, which occurs when there is selective 

survival of participants that is related to the exposure and factors that are also 

related to the outcome (Rothman, Greenland, & Lash, 2008f). The design of 

SHARE is impeded by this survivor bias by including respondent aged 50 years 

old and older at baseline. It is possible that people with an unhealthier lifestyle 

and comorbidities had already died before inclusion and could therefore not 

participate. This survivor bias will be especially relevant in Chapter 2 on cancer, 

as selective survival of cancer survivors is likely to influence longitudinal 

associations, especially among the oldest old. However, this bias is limited 

because the probability of dying from cancer before age 50 is low and the overall 

cancer death rate in Europe is decreasing (Malvezzi et al., 2015; Siegel et al., 

2018).  
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5.2.3 Causality 

An observed association between two variables can only be considered as a 

causation when the temporality of the association is substantiated. In 1965, the 

English epidemiologist Sir Austin Bradford Hill proposed his famous and widely-

used viewpoints or perspectives for causation (A. B. Hill, 1965). The nine criteria 

to provide epidemiologic evidence for causality are strength, consistency, 

specificity, temporality, biological gradient, plausibility, coherence, experiment, 

and analogy. Even though these criteria are widely accepted, they have also been 

criticized (Glass, Goodman, Hernan, & Samet, 2013). However, the criteria are 

useful to test causality and aid in explaining the data using scientific deduction.  

 

The temporality criterion, that proposes that the effect needs to occur after the 

cause, for a causal relation to be present (Bocquier, 1996), is definitely a 

prerequisite for a causal relationship. Prospective data can give insight in the 

temporality of associations. Because both the exposure and outcome are 

repeatedly measured, it is possible to determine whether a baseline level of a 

certain exposure is associated with the outcome at a later point in time. By using 

the longitudinal data from SHARE we were able to speak of causality in the 

studied associations, since childhood conditions, as exposure, occurred before 

the health outcomes. Also in the case of frailty, the three ASC occurred before the 

onset of frailty. However, the life course span of ASC may raise questions of 

causality, as cancer onset may have occurred before either one of the ASC. We 

verified for each of the ASC whether temporality may have been an issue that 

influenced our results. Twenty-three participants reported cancer before the age 

of 30 and 44 before the age of 50, so it is reasonable to assume that reverse 

causality on education and main occupation will not bias the results. Concerning 

satisfaction with income (a time-varying mediator measured at each wave, i.e. at 

age 50 and later), it is reasonable to think that a part of the income and cancer 

onset association is influenced by reverse association (i.e. cancer causes income 

to decrease). We preferred keeping this important measure of ASCs in the 

analyses. This temporality issue should reinforce the effect size of income 

because the reverse causation association is probably stronger than the direct 
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causation (i.e. income causes cancer). If the association of income and cancer is 

overestimated, then the mediating effect of income on the association of CSCs 

and cancer should also be overestimated. Thus, still finding an association 

between CSCs and cancer after adjusting for income is a strong sign of the 

independent impact of CSCs on later health.  

 

For the other eight criteria, coherence and experiment are not applicable, as our 

results cannot be reproduced in laboratory experiments. Regarding strength, 

some of the associations were rather large, thus strengthening the likelihood of 

causality. For consistency, several studies by different research groups on 

different samples found similar results, which makes the effect more likely to be 

true. Concerning specificity, as many factors could influence the associations of 

socioeconomic conditions on health in later life and we were not able to consider 

all of them, nor to select a specific population, we cannot guarantee the probability 

of a causal relationship. Regarding the biological gradient, or dose-response 

relationship, we could consider the five CSC as dose. In this case, our results 

show that, depending on the health outcome, the higher the (dis)advantage, the 

higher the likelihood of getting cancer or becoming (pre-)frail. For plausibility, 

literature suggested models that could explain an association of socioeconomic 

conditions with health outcomes in later life. However, we cannot demonstrate 

biological plausibility as the interplay between many different factors is too 

complex. Finally, when considering analogy, we can compare our results to similar 

studies on socioeconomic conditions and health in later life, that for example 

looked at different health outcomes or indicators of socioeconomic conditions. As 

we discussed our results in light of other studies that found similar results, mainly 

using different health outcomes, we can be more confident in the associations 

presented in our studies. 

 

In conclusion, our results should be interpreted with caution, but in combination 

with evidence from the literature, they suggest that early-life conditions influence 

health in later life and that ASC may mediate this association. 
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5.2.4 Quality of measurements and information bias 

Within the research described in Chapter 2-4 of this thesis, many variables were 

measured and analysed. Almost no measurement is perfect, i.e. free from 

measurement error. As a result, potential errors in our study measurements could 

have resulted in biased estimates of the associations. If these errors were different 

in subgroups of our study population, with regard to the exposures and/or outcome 

under study, this would be considered as information bias or misclassification 

(Althubaiti, 2016; Rothman, Greenland, & Lash, 2008c). Within this sub-section, 

we describe some considerations regarding the measurement of cancer, 

socioeconomic conditions, childhood misfortune, and our measurement and 

operationalisation of frailty and adverse childhood experiences in our study, and 

how the properties of the applied methods could have influenced our results. 

 

Self-reporting bias 

All measures were self-reported. However, self-reported data are often 

considered as not completely reliable and may be limited by measurement error 

and bias due to potentially underreporting or misreporting (Althubaiti, 2016). For 

frailty, the attributes shrinking, exhaustion, slowness and low activity were based 

on questions available in SHARE, because no actual tests were performed. For 

weakness, actual grip strength measures were performed. Still, the questions 

used were adapted and validated to SHARE (Macklai et al., 2013; Romero-

Ortuno, 2013). For cancer diagnosis, data from cancer registries would have been 

more reliable than self-reported. Nevertheless, previous studies found an overall 

rate of false-negative self-reporting of 39.2%, with a wide variation by cancer site 

(Desai et al., 2001).  Older age may also be associated with more frequent false-

positive reporting (Loh et al., 2014). Yet, studies showed that respondents can 

accurately report a past cancer diagnosis, especially for breast, prostate and colon 

cancer, with an overall sensitivity of self-reported cancer of up to 89% (Bergmann 

et al., 1998; Loh et al., 2014). 
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Recall bias 

Information on CSC, ASC, and childhood misfortune was measured 

retrospectively. The data may therefore be subject to recall bias: respondents 

incorrectly provide answers based on their ability to recall a past event (Althubaiti, 

2016). However, this type of bias is more common in dietary surveys. Even though 

the length of the recall period is long, previous research found evidence for the 

accuracy of recall of simple measures of socioeconomic conditions in a survey of 

older adults (Lacey et al., 2012). Also research on adverse experiences showed 

that recall measures were adequately valid in older adults (Barboza Solís et al., 

2015). In addition, questions on socioeconomic conditions and adversity are 

private and sensitive topics and may be affected by trauma or social desirability 

bias: an external bias caused by social desirability or approval (Althubaiti, 2016). 

However, data collection and its subsequent analysis was anonymous, thereby 

limiting this type of bias.  

 

Operationalisation 

In the social science and medical literature, frailty has been defined and 

operationalised differently, which may lead to different estimates of frailty. In 

Chapters 3 and 4, we used the same operationalisation, which has also been used 

in several other SHARE studies, making it easier to compare these results. 

Additionally, we have combined the pre-frail and the frail categories instead of 

comparing all three groups or using a sum score. Sensitivity analyses did not find 

changes to the main results, thus we are confident about the results we found. 

 

Like frailty, adverse childhood experiences have been measured and 

operationalised differently across studies.  In our research, we wanted to look at 

the overall effect of adverse childhood experiences and not at the specific effects 

of each indicator. In addition, combining these different indicators into an overall 

score has been done in previous studies with consistent results (Cheval et al., 

2019).  
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5.2.5 Sample size and power 

The power of a study can be defined as ‘the ability to detect a certain effect size’ 

(Field, 2009). This is the inverse of a type 2 error, which occurs when in reality 

there is an effect, but the researchers conclude there is no effect (Field, 2009; 

Petrie & Sabin, 2005). Next to other factors, such as the variability of the variables 

within the study population and the significance level, the power of a study is 

determined by its sample size (Petrie & Sabin, 2005). The larger the sample size, 

the higher the power of a study to detect a certain effect.  

 

Our sample sizes were sufficient to draw convincing conclusions for overall cancer 

and frailty. However, when our sample was stratified, such as by CSC for site-

specific cancers and by welfare regimes, we may have had insufficient power to 

detect significant associations of socioeconomic conditions with health in later life. 

In these cases, when no associations were observed which were expected, it can 

be questioned whether this could be due to a lower power caused by a limited 

sample size.  

 

5.2.6 Confounding and effect modification 

Associations of socioeconomic conditions with health in later life can be influenced 

by several socio-demographic and clinical factors. In our analyses of Chapters 2-

4, we tried to include possible confounding and effect modifying factors identified 

in previous literature. However, in SHARE, not all information on cancer and frailty 

risk factors and confounders, such as late-life adverse events or genetics, was 

available.  

 

Confounding 

One of the main threats for the validity of observational studies, in this case 

investigating associations of socioeconomic conditions (exposure) with cancer or 

frailty (outcome), is confounding. A definition of confounding is ‘the distortion of 

an apparent effect of an exposure on an outcome, because the effect of 
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extraneous factors is mistaken for, or mixed with, the actual exposure effect’ 

(Rothman, Greenland, & Lash, 2008a). Confounding can be explained as the 

presence of factors that influence the outcome being studied (e.g. cancer or 

frailty), which are not equally divided among the exposure groups compared (e.g. 

different categories of CSC). Therefore, one cannot simply compare the exposure 

groups in terms of the outcome, as this will lead to biased results: apart from the 

exposure being studied, there are other factors that cause differences in the 

outcome between the groups. A solution to this problem is that these potential 

confounding factors need to be adjusted for during data analyses (McNamee, 

2005). In order to perform these adjustments, it needs to be determined, based 

on theoretical knowledge about potential confounders, which factors are potential 

confounders for the relation being studied before performing the analyses (Lee, 

2014; McNamee, 2005). There are some general conditions for a variable to be a 

confounder: it needs to be (1) associated with both the exposure and the outcome 

(the outcome being independent from the exposure), but (2) influenced by neither 

the exposure not the outcome (Rothman et al., 2008a). This second condition 

suggests that a factor is not considered as a confounder when it is an intermediate 

between the exposure and the outcome, i.e. when the factor is on the causal 

pathway from exposure to outcome. Causal diagrams can be used to explore 

whether a certain factor could be a potential confounder, based on hypothesized 

associations with the exposure and outcome, and the direction of these 

associations. 

 

Based on our hypotheses regarding potential confounding factors for the research 

questions studied based on previous literature, we identified a set of potential 

confounders in Chapters 2-4 and included these as covariates in our models. 

However, in SHARE, not all information on cancer and frailty risk factors and 

confounders was available, such as late-life adverse events or genetics. As a 

result, we might have missed potentially relevant confounders, which could have 

resulted in residual confounding, i.e. confounding still present after multivariable 

adjustment (Rothman, Greenland, & Lash, 2008d).  
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Effect modification 

In addition to confounding, we also explored if and how effect modification could 

have influenced the associations studied. Effect modification occurs when there 

is variation in the effect of an exposure on an outcome across levels of another 

variable (Knol & VanderWeele, 2012; Rothman, Greenland, & Lash, 2008b). In 

other words, the direction and/or strength of an association of a certain exposure 

(e.g. CSC) with an outcome (e.g. cancer or frailty) is different in separate groups 

of the total study population (e.g. in men and women). For each of the investigated 

exposures in Chapters 2-4 we identified potential effect modifiers, including sex 

(Chapters 2 and 3) and welfare regime (Chapter 4).  

 

To explore effect modification within our analyses by potential effect modifying 

factors, we performed stratified analyses within Chapters 2-4. We saw some 

interesting differences in associations of CSC with health in later life. For example 

in Chapter 2, we observed different patterns between men and women in site-

specific cancer occurrence and within Chapter 3, the gradient of frailty differed. 

Additionally, in Chapter 4, when stratifying by welfare regime, some clear 

differences were detected. Unfortunately, since stratification leads to reduced 

sample sizes in the strata, we were not able to perform certain stratified analyses 

(e.g. when stratifying for certain site-specific cancers) or might have been unable 

to detect associations. 

 

 

5.3 Theoretical and policy implications 

 

In Chapter 1, one of the general theories of health inequalities was brought 

forward: the life course perspective. The results of this thesis can be related to 

these theories. The research in this thesis was focused on the life course and our 

results support the idea that early life conditions influence health in later life. Our 

results did not confirm a cumulative dis/advantage, but rather showed that 

socioeconomic conditions during life have the potential to change an unfavourable 
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pathway. This is an interesting finding, because for wealth we know that safety-

net benefits buffer inequalities in old age, but for health, it is new that in this social 

gradient we do not see a decline. Our results thus offer new insights in the theories 

and could help in improving these theories on health inequalities. We showed that 

the life course is important for health in old age, but that early life experiences are 

likely more influential. In addition, as our results offer new insights and contribute 

to the literature, they are starting points for future research on health inequalities 

and ageing. Some ideas will be further discussed in section 5.4. 

 

The findings of the research described in this thesis provide some new clues for 

promising targets for interventions to reduce health inequalities which need further 

investigation. Our results give evidence of an influence of ASC on health in later 

life, but show an even stronger effect of the long-term impact of childhood 

disadvantage. This indicates that in order to improve health later in life as well as 

to improve health trajectories from an early age, it is important to invest in early 

life conditions. Especially when looking at the results of Article 3 on welfare 

regimes, it seems that certain regimes have a stronger beneficial effect. For 

example, the Scandinavian welfare regime seems to cancel the negative effect of 

early-life on later life health. Investing in life conditions may on the long term 

therefore be very efficient. When developing policies, it may be beneficial to look 

at the promising effects of strategies that work in other regimes. This may help in 

decreasing health inequalities and improving socioeconomic conditions in 

adulthood, which has beneficial effects across the life course and across welfare 

regimes and may help in reducing the impact of disadvantaged early life 

conditions on health inequalities. In addition, early interventions are expected to 

aid in improving quality of life and reducing costs of care in (pre-)frail individuals 

(Buckinx et al., 2015).  

 

We need to keep in mind that the cohort studied grew up under certain conditions 

that in the meantime likely have already changed. Still, identifying subpopulations 

and determinants that influenced health are likely nowadays at a higher risk and 

thus need to be watched. In addition, the results can have an impact on current 
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policy making. For example, our study on the impact of different welfare regimes 

on frailty showed clear differences. This indicates that certain welfare regimes 

have the potential to improve their policy and welfare provision in order to improve 

health and to reduce health inequalities. In theory, all welfare regimes have 

various strategies to address (health) inequalities in different extents (Gøsta 

Esping-Andersen, 1990). Different aspects of the welfare regimes may influence 

public health and thereby explain the variation in health inequalities between the 

different regimes. Characteristics such as the extent to which an individual’s 

welfare relies upon the market and the accessibility and availability of welfare 

services are important factors that could help in understanding the differences 

(Bambra, 2005; Eikemo et al., 2008).  

 

 

5.4 Recommendations for future research 

 

To eventually be able to reduce health inequalities and implement effective and 

tailored interventions and health policies, we recommend some points for future 

research, based on the results of the research described in this thesis. First, we 

suggest that these studies use different, and if possible objective, measurements 

to accurately measure important variables. Second, we recommend that studies 

are needed to investigate potential high-risk groups. Third, it would be useful that 

future studies will investigate several important life course influences with health 

in later life to identify other possible pathways. Fourth, the research in this thesis 

focuses on European countries, but ageing trajectories in low-income countries 

are poorly documented and understood. Future studies in a low-income context 

could identify ageing patterns and its challenges. 

 

5.4.1 Data quality 

As discussed earlier, SHARE has some limitations. For some variables, having 

objective methods to accurately measure them could improve the quality of data. 

For example, for frailty, actual tests could be performed to measure the attributes 
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shrinking, exhaustion, slowness and low activity instead of using questions. For 

information on health or demographic variables, registry data is often available, 

which is more reliable than self-reported data. In addition, in contrast to SHARE 

which is already remarkable since it is a retrospective longitudinal study, birth 

cohort studies, such as the Lothian Birth Cohorts, have the advantage of being 

prospective on the long-term and thus overcome the disadvantage of having 

retrospective information on childhood and other life course information from 

before baseline. 

 

5.4.2 Detect risk groups 

In order to target groups in the population that are at high-risk of developing health 

problems, it is important to identify them. Future studies are warranted to for 

example examine the relation of CSC with cancers by site and of CSC with frailty 

by welfare regime in a larger sample to increase power. In Chapter 4, differences 

across welfare regime were found, showing that the Scandinavian welfare regime 

seems to be most equal. However, when looking at life expectancy, Spain, as one 

of the Southern European welfare states, has a higher life expectancy. Future 

studies could explore this paradox in more detail by looking into different pathways 

and risk factors. As discussed earlier, the Bismarckian and Scandinavian welfare 

regimes have been relatively stable across time and are well known. The Eastern 

and Southern regimes are more difficult to explore and it was beyond this thesis 

to study the history of these regimes. For future research it would be interesting 

to further disentangle the effects of the different regimes, especially for the 

Southern and Eastern European welfare regimes. 

 

Risk stratification is often used in health care for categorizing patients to optimize 

care management. Assigning risk levels based on people’s objective and 

subjective individual characteristics, makes it easier to make better use of limited 

resources, anticipate needs, and proactively manage and involve a population or 

specific groups of the population (Dom Dera, 2019). We are however aware that 
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this kind of analyses require large sample sizes so that vulnerable sub-populations 

are large enough to establish robust results. 

 

5.4.3 Life course influences and pathways 

More information on health behaviours and risk exposures is needed to explore 

potential pathways. First, we have studied the influences of early life conditions 

and experiences, but for future research it might also be interesting to study the 

interaction between CSC and ACE. Second, as mentioned earlier, SHARE does 

not provide all information on cancer and frailty risk factors and confounders. As 

a result, we were not able to (1) fully control all models, which may have led to 

residual confounding, and (2) explore different underlying pathways of early life 

conditions to health in later life. In addition to studying the effects of 

socioeconomic conditions on health, future studies could study biological 

mechanisms. For example, experiencing poor health in later life could be 

associated with the presence of specific biomarkers, which could in turn be 

accelerated by specific life course influences, such as socioeconomic conditions. 

Identifying risk factors could prevent the process of deteriorating health. For 

example for frailty, some research has already found associations with decreased 

sex hormone levels (Carcaillon et al., 2012). These hormones are important for 

body mass, muscle strength and bone mineral density, and have a suppressive 

effect on inflammatory cytokines (Malkin et al., 2004; Mekli, Marshall, Nazroo, 

Vanhoutte, & Pendleton, 2015). One cross-sectional study already found that the 

higher the frailty status, the higher the levels of tumour necrosis factor (Hubbard, 

O'Mahony, Savva, Calver, & Woodhouse, 2009). Studying this further can provide 

more insight in the mechanisms that could be involved in the associations of early 

life and health in later life. For example, taking into account biological variation 

when studying associations of childhood conditions with health in later life might 

shed light on possible biological pathways, following the sensitive or critical period 

model, where early stress influences biological functioning, or on how 

socioeconomic conditions may moderate genetic risk (Moorman, Carr, & 

Greenfield, 2018; South, Schafer, & Ferraro, 2015).   
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5.4.4 Expand research to low-income ageing population 

In sub-Saharan Africa, the growth rate of the population aged 60 years and over 

is expected to increase from 2% per year to over 4% during the next 45 years. 

This equals 4-times the growth rate in the developed countries, implying many 

challenges for societies that are among the poorest of the world. The ‘quality’ of 

the added years of life is one of those challenges. Research on ageing and its 

consequences in low-income countries is lacking. In the South, global ageing is 

leading to a rising chronic disease burden, which in turn impacts poor health, 

disability and poverty, thereby limiting development in low- and middle-income 

countries ("Global, regional, and national disability-adjusted life-years (DALYs) for 

359 diseases and injuries and healthy life expectancy (HALE) for 195 countries 

and territories, 1990-2017: a systematic analysis for the Global Burden of Disease 

Study 2017," 2018).  

 

Much of the existing ageing research is focused on health in developed countries 

while life course studies on developing countries are rare. However, as 

mentioned, ageing is often more rapid in low-income countries, and societies and 

health systems are poorly prepared to address health and care needs of older 

persons. In addition, social, economic, and health trajectories are expected to be 

different compared to high-income countries, because of higher exposure to life-

course adversities, distinct family, transfers and/or migration patterns, and 

interactions of aging patterns with infectious diseases such as HIV/AIDS 

(Hontelez et al., 2011). Evidence from developed countries is generally not 

sufficient for addressing the distinctive knowledge gaps about aging in low-income 

countries as epidemiological, market, policy, and resource context differ so much 

that useful guidance cannot simply be transferred from high-income country 

research studies.  

 

To properly target the health programs and reach cost-effectiveness in poor 

counties, it is important to study the mortality gradient in health, i.e. the most 

advantaged in terms of healthy years added, and inversely the most vulnerable. 
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In fact, the most crucial is to identify the roots of those inequalities to know where 

priority actions are needed.  

 

 

5.5 Concluding remarks 

 
Within this thesis, we described the results of studies on health inequalities in old 

age, within the context of socio-demographic factors, using a life course 

perspective. With a background in epidemiology, doing a PhD in demography, 

working at the Centre for the Interdisciplinary Study of Gerontology and 

Vulnerabilities, we were able to bridge gaps between disciplines, thereby making 

this research truly interdisciplinary. The results of this research show that early life 

socioeconomic conditions influence health in later life, either positively or 

negatively depending on risk factors for the specific health outcomes. For frailty, 

we found an association between higher disadvantage and an increased risk of 

becoming frail. In addition, apart from CSC, also other factors in early life, i.e. 

experiencing adverse childhood experiences and adverse childhood health 

experiences, have a negative influence on becoming frail in later life. Moreover, 

also macro level factors such as the welfare regime have an influence on 

associations of childhood circumstances and frailty in later life.  Although we 

overall did not find a mediating effect of ASC for cancer outcomes nor for the 

adverse childhood experiences and adverse childhood health experiences on 

frailty, ASC do mediate associations of CSC with frailty.      

 

Overall, more evidence on the associations of CSC with health in later life could 

help support our results and thus better identify and understand relations, which 

in turn could lead to the improvement and tailoring of prevention programmes, 

thereby reducing health inequalities in old age. 
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Population ageing is expected to lead to a rise of chronic conditions and 
multimorbidity. The life-course perspective is a useful approach when studying aging, 
because it can give insights into different pathways and the role trajectories and life 
events play in health in later life. Moreover, socioeconomic conditions have been 
identified as a key factor by which health varies. Therefore, the main aim of this thesis 
was to study the life course construction of health inequalities in old age. More 
precisely, the cumulative dis/advantage theory was tested and enriched, so that 
causal mechanisms and processes that lie behind social inequalities in health among 
the elderly could be identified. This thesis is in article format and contains three papers 
using data from the Survey of Health, Ageing, and Retirement in Europe. Article 1 
describes the importance of doing life course research in the general population by 
looking at the effect of childhood socioeconomic conditions on cancer in later life. 
Article 2 studies associations of life course socioeconomic conditions with frailty, an 
important clinical syndrome used in geriatric medicine. Article 3 further explores 
different possible pathways in the life course that influence health in later life, including 
adverse life events, with a focus on potential variation across welfare regimes. 

 

 


